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Impairment of cerebral circulation remains one of
the main causes of mortality and primary disability of the
population all around the world [20], thus representing an
important medical and social problem. At the same time,
most of the damages after acute and chronic impairment
of cerebral blood flow are mediated by excessive forma-
tion of free radicals of oxygen and nitrogen, as well as re-
lated reactive compounds formed as a result of oxidative
stress, which, in turn, leads to the damage of mitochon-
dria and cell membranes. It is well known that global and
focal impairment of cerebral perfusion activate a complex
cascade of metabolic reactions. Each of these reactions
by itself aggravates the damage of nervous system [10].

It is known that the lysosomes of some cells, espe-
cially neuronal cells, accumulate net-products of damage,
the excess of which can cause irreversible damage in
these cells. One such product is lipofuscin, the so-called
“ageing pigment”, which contains peroxidized proteins
and lipids, the excess of which can lead to the inability of
cells to eliminate the products of oxidative damage. It has
been experimentally shown that the mechanisms of for-
mation and composition of lysosomal pigments formed
during aging and ischemia are very similar [9, 18]. It was
also established that focal permanent ischemia caused by
occlusion of the middle cerebral artery (MCAO) leads to
increase in lipofuscin concentration in both hemispheres
of cerebrum [1].

Our previous studies have shown that preparations
with GABAergic activity - mexidol and 2-ethyl-6-meth-
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yl-3-hydroxypyridine hemisuccinate, prevent excessive
accumulation of lipofuscin in brain tissue after focal per-
manent ischemia caused by MCAO in both intact and
damaged hemispheres of the brain [12].

A number of compounds with GABAergic activity,
namely, 5-hydroxyadamantane-2-on (5-HO-Ad-2-on) and
the GABA-conjugates with arachidonic acid (AA-GABA)
and prostaglandin E, (PgE -GABA), demonstrated cere-
brovascular activity in models of global transient cerebral
ischemia, combined vascular pathology of the brain and
heart, as well as anxiolytic and neuroprotective activity in
an experimental model of focal permanent cerebral isch-
emia [7, 8, 11, 13, 14, 15, 16]. The above data made it
important to study the effect of these compounds on the
level of lipofuscin in the brain tissue in an experimental
model of focal permanent ischemia.

Thus, the aim of the study was to evaluate the effect
of 5-HO-Ad-2-on, AA-GABA and PgE -GABA, which has
shown cerebrovascular, anxiolytic and neuroprotective
activity in experimental models of cerebral ischemia, on
the levels of lipofuscin - potential marker of cerebral isch-
emia, in the condition of permanent focal brain ischemia.

Materials and methods

AA-GABA and PgE,-GABA were synthesized in the
Laboratory of Oxylipins of Shemyakin-Ovchinnikov Insti-
tute of Bioorganic Chemistry of the Russian Academy of
Sciences [2, 3, 4].

The experiments were done on 90 white rats weigh-
ing 150-250 g. The experiments were carried out in com-
pliance with the ethical rules of animal welfare according
to the European Communities Council Directive (86/609/
EEQ).

Model of focal cerebral ischemia was performed by
left-sided occlusion of the middle cerebral artery (MCAQ)
according to A.Tamura et al. [17], in the modification of
A.V. Topchyan et al. [19]. The surgery was performed
under chloral hydrate anesthesia (400 mg/kg, i.p). The
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quantitative measurement of lipofuscin in the brain tissue
was carried out by fluorescence spectroscopy, based on
the ability of lipofuscin to fluoresce in wavelength area of
420-470 nm, with an excitation wavelength of 340-370
nm. 0.2 g of brain tissue was homogenized from each
hemisphere at a rate of 1300 rpm in a solution of chloro-
form: methanol (2:1 v/v) in a ratio of 20:1 (v/w). Homoge-
nization was carried out for 1 minute, at room tempera-
ture. Subsequently, after extraction of the water-soluble
components with an equal volume of distilled water, cen-
trifugation on the T30 apparatus at a speed of 3000 rpm
for 1-2 minutes, and separation of the chloroform layer,
methanol was added (0.1 ml per each ml of the final solu-
tion) to recover the transparency. The resulting solution
was exposed to intensive ultraviolet light for 3 minutes
to eliminate fat-soluble components that could interfere
with measurement (retinol, in particular) [6]. The fluores-
cence intensity (FI) of chloroform extracts obtained from
homogenized brain tissue was measured on a fluorescent
spectrophotometer (MF-2A, Hitachi, Ltd. Tokyo, Japan) at
an excitation wavelength of 365 nm and emission wave
length of 470 nm. Immediately before the measurement,
the fluorimeter was calibrated with a solution of quinine
sulfate 0.1 pg/ml (CP) in 0.1 N sulfuric acid solution (FI =
60-90) [5].

In the first series of experiments concentration of
lipofuscin was measured in both hemispheres in intact
animals (n = 10), in the second and third series of experi-
ments in rats under focal permanent cerebral ischemia (n
= 10 in each series) after 6" and 12" days of MCAO, and
in the last six series in rats receiving treatment with inves-
tigational compounds (n = 20 for each compound) on 6%
and 12" days of MCAO. Compounds were administered
intraperitoneally, once a day: AA-GABA and PgE -GABA
at a dose of 2 mg/kg, 5-HO-Ad-2-on at a dose of 100 mg/
kg. The data of the first series were taken as control for
the second and third series of experiments, which, in turn,
served as a control for the remaining six series. The sta-
tistical processing of data was done by Microsoft Office
Excel 2010, using the one-way ANOVA variance analysis,
with the Student’s T-test.

Results and discussion
The results of the first series of experiments have
shown that the concentration of lipofuscin in the left and
right hemispheres of intact animals differs insignificantly,
(2.52+0.70) Fl and (2.6%0.58) FI, respectively (Pic. 1).
The results of the second and third series of ex-
periments revealed statistically significant increase in
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lipofuscin levels was on the sixth and the twelfth days
after MCAQ, in both ipsilateral ((7.01+1.32) FI, p<0.01)
and contralateral ((6.62+1.25) FI, p<0.01) hemispheres
in comparison with intact animals. Similar, but less sig-
nificant changes (in the left hemisphere: (5.70+1.34) Fl,
p<0.01; in the right hemisphere: (5.61%x1.14) Fl, p<0.01)
were observed on the twelfth day after occlusion (Pic. 1).
Moreover, in the left hemisphere, both on the sixth and
the twelfth day of ischemia, there is more significant in-
crease in lipofuscin levels in comparison with the right
hemisphere. Some observable decrease in lipofuscin
levels, which occurs without any medication on 12th day
after occlusion, may be a result of intrinsic regenerative
processes in the brain tissue.

5-HO-Ad-2-on. Quantitative measurement of lipo-
fuscin after daily intraperitoneal administration of the ad-
amantane derivative (8" and 9™ series of experiments)
revealed a faster (already after six-day course) decrease
in pigment concentration compared with previous two
compounds, however, the continuation of treatment
within 12 days resulted only an insignificant decrease in
lipofuscin concentration in both hemispheres. Thus, the
results of the sixth day were (4.01+0.76) FI, p <0.01 and
(3.65+0.92) FI, p <0.01, the twelfth day - (3.55+0.64) FI,
p<0.01 and (3.26%0.54) FI, p<0.01 for the left and right
hemispheres, respectively (Pic. 2).

AA-GABA. Intraperitoneal administration of AA-GA-
BA for six days after MCAO (4" series of experiments)
results in a statistically significant decrease in the con-
centration of lipofuscin, both in the injured-left and in
the intact - right hemisphere ((4.51+1.12) FI, p<0.01;
(3.94%1.23) FI; p<0.01, respectively), compared with un-
treated animals.

The administration of the compound for 12 days
(5" series of experiments) also results in a statistical-
ly significant decrease in lipofuscin content both in the
left ((2.61%0.66) FI, p<0.01) and in the right hemisphere
((2.25%0.45) FI, p<0.01), compared with control animals.
Moreover, the amount of lipofuscin in the left hemisphere
after twelve-day administration of the compound is ap-
proaching, and in the right hemisphere it decreases even
lower than that of intact rats (Pic. 3).

PgE -GABA. 6-day treatment with the compound
(6™ series of experiments) leads to a statistically signif-
icant decrease in the amount of lipofuscin in both hemi-
spheres (left hemisphere - (4.36%+1.24) FI, p<0.01; right
hemisphere - (4.24+1.23) Fl, p<0.01).

As for the results of the 7% series of experiments, on
the 12 day (left-(3.48+0.97)Fl,p<0.01;right-(3.28+0.91)
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Fl, p<0.01), the changes are obvious compared with con-
trol, but they do not significantly differ from the results
of the sixth day, and are not even close to the results of
intact animals, which was seen in AA-GABA (Pic. 4).

Conclusion

The study results have shown that all three inves-
tigated compounds contribute to the prevention of ex-
cessive lipofuscin accumulation in both hemispheres of
rat brain under the conditions of focal permanent cere-
bral ischemia by occlusion of left middle cerebral artery.
6-day as well as 12-day intraperitoneal administration of
AA-GABA (2 mg/kg) leads to statistically significant pre-
vention of accumulation of lipofuscin in both hemispheres
of rat brain with MCAQ. Although in comparison with oth-
er compounds this effect is weaker on the 6™ day of the
treatment, lipofuscin levels after 12-day treatment of this
compound are close to the results of intact rats.

The highest rate of prevention of lipofuscin accumu-
lation was observed after a 6-day treatment by 5-HO-
Ad-2-on (100 mg/kg), but a 12-day treatment by this
compound cedes the effects of analogical duration of
treatment by AA-GABA.

A6-day treatment by PgE,-GABA (2 mg/kg) prevents
excessive accumulation of lipofuscin in both hemispheres,
but a 12-day treatment by this compound also cedes the
effects of analogical duration of treatment by AA-GABA.

The obtained data showed that the studied com-
pounds prevent excessive accumulation of the lipofuscin
pigment, one of the potential markers of cerebral isch-
emia, in brain tissues after occlusion of the left middle
cerebral artery (both in the ipsilateral and contralateral
hemispheres). Based on the previous data, all the studied
compounds selectively increase blood supply to the brain
after ischemia and also demonstrate GABA,-ergic activ-
ity. Issuing from this, it can be assumed that one of the
possible mechanisms for preventing the accumulation of
lipofuscin in brain tissue is their GABA,-activating effect.

Thus, compounds with selective cerebrovascular and
anti-ischemic activity prevent an increase in the content
of lipofuscin in the brain tissue caused by ischemic inju-
ry. The effect on the quantitative content of lipofuscin
demonstrated during MCAO-caused focal permanent
ischemia confirms the anti-ischemic activity of the studied
compounds.
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hSEUhU3b 1EMentu

5.3 NRUPUTIUUULSUL-2-0Lh,

urduhinuueedb Gd

NPNUSUALULYNL E-b GUUM-b 36S UNL3NFRUSLEN LEFrUNFOELNFS 36SN
Utihpubpywl d. U.S, Swhynpwl U. U., Funnwuwpwl U. K., Uwupquuwl U. U., Unwebywl U. U., Frywgywl L. M., Uppynywl U. M.

GNP pupwlywl pundwlyninghwyh widphnl

Pwlwih pwnbp' Pnhw; wepdwlbun prbupw, wnltnlbn,
gifunLnbin,  thwynpnrughl,  5-hhnpopupwnwdwlinwl  2-ol,
QUYe-Ynlyntquitnp  wipwifunnnlwppyh  hGwn, QU /e
YnlynLquiinp wpnuwnwgiuinhl E -p hw:

NAnGnwiht  wpniuwpewlwnniwl  fuwlqupnedutpu
wywnhjwgunwd U Unrpwihnfuwlwywiht  nEwyghwutph
pwpn  Jwuyuwn, pun npnud” jnipupwlynipu £ wdbh E
funpwglnd  Wwpnwiht hwdwlywpgh  whunwhwpnedp:
Lhuyn$nrughtp® «dtpwgdwt whgutuwnpy», wju puntpwshu
wpgwuhputphg UGYyu E, npnug hwytbyw) pwlbwyutpp Ywpnn
EU wnwewgub) Wwpnwyhu peheUutph wunwpabh yuwunwdutn:
8nyg £ wipyb, np éGpwgdwt W hEuhwih nGwenwd |hgnun-
dwhu  whgdtunubph  wnwwgdwl  JGhuwlhqdubpp W
Jwagup pupunn hwdwudwl BU: wuwnwwnyt) £ bwl, np dhohu
nnGnwjht - quipyGpwyh oyynighuyny  hwpnigywsé  pnyu
wepdwutuwnn htuhwtu hwugbgunwd E qunintnh Gpyne Yp-
uwaguntpnud |hyndnrughtp fuinniejwl dEéwgdwl:

IGwnwagnunnieywl Luywwnwyu Ep nuuncduwuhptl nunnwn-
pwhlt L Wwpnwwwunwwl wynhynienu npulenpnn Uh

une dhwgnpgniutph, dwulwdnpwwbu 5-hhnpopuhwnw-
dwlwnwl 2-oup, wpwhuhnnuwpepedh W PgE2-h hGn QUG-
ynWnrqwuwnutph wagntgnipnup |hwyndniughth dwywpnwyh
dnw® dhght nuntnuyhl quipytpwyh oyynighwih dnntih Jpu:
IGwnwagnungywl wprynduplubpp gnyg Bu wdg, np bpqwé
dhwgnrpeniitGpp $nyw) wepdwltunn  hp6dhwh nGwenud
Jwupunwd BU nunGnuyhtu ho6uhwh wynunBlughw) dwpytp hw-
dwpynn (huyndnrughth hwydbyw; ynwnwyndp  qrunintnh
hjncujuéplbpnd”  gfunintnh  hlswbu  hutwywn,  wbwbu
£l Juwudwé Yhuwgunbpnwd: Qyfuninbnh  hjneudwéputpnud
lhuyn$nughth  Ynenwydwt  jwlpuwpgbdwl  htwpwdnp
dGhuwthquutphg  dJtyp  Jwpnn E  [huGp  hGwnwgnundnn
dhwgntpyniibph - QUYME,-wynhdwglnn  wgnbgnipyniup:
IGwnwgnunniywl pupwgpntd Pnluw wEpdwlBuwn
htuhwih  nGwpenwd  nwunwduwuppwé  Jhwgnieyndultph
npultnpwé  wagnbgnieniup  (hwyndnughth  pwtwywywl
wuwpnitwyniwu ypw hwunwnnd £ JGpghtltphu hw-
Jwh26dwhu wywnhynipeyniup:

KOJINYECTBEHHLIE NK3MEHEHWA TNNO®YCLUMHA B YCNI0OBHAX ®OKAIbHON NEPMAHEHTHON
NWWEMWN MO3rA NOC/E BBEAEHNA 5-TMAPOKCUAAAMAHTAHA-2-OH N KOHBbHOIFATOB FrAMK C
APAXNAOHOBON KNCNOTON N NPOCTATNTAHANHOM E,

Menuxkcemsit B.C.T, AkobsiH A.A., bazdacapsiH M.I., CapecaH CA., ApakensH A.M., bosidxcsaH J1.110., Mup3osiH H.P.

ETMY, Kagedpa knuHuyeckol ¢papmarkono2uu

KnioueBble cnoBa: ¢okasibHas nepmMaHeHmHas uwemus, Kpol-
Cbl, 20/108HOU MO32, IUMOQYCUUH, 5-2udPOKCUAOAMAHMAH-2-0H,
KoHvto2cam MAMK ¢ apaxudoHosou Kuciomod, koHvloeam IAMK
¢ npocmaesardurom E ,

HapyweHnns uepebpanbHOro KpoBoobpaLLEeHNs akTUBUPYIOT
CNOXHbIN Kackag MeTabonmMuecknx peakuni, Kaxaas ns Koto-
pbIX cama no cebe ycyrybngeT nopakeHne HepBHOW CUCTEMBI.
OJJ,HVIM M3 3HAOreHHbIX NPOAYKTOB, n36bITOK KOTOPbIX MOXET Bbl-
3BaTb B HeVIpOHaJ'IbeIX KNneTKkax HeoﬁpaTVIMble noepexaeHuns,
ABNAETCA MNOMYCLMH, TaK HA3bIBAEMbIN «MUTMEHT CTapeHNs».
Moka3aHo, YTo MexaHn3mbl 06pa3oBaHNs N COCTaB NM30COMAllb-
HbIX NUIMEHTOB, (POPMUPYIOLLMXCA NPU CTAPEHUN W MLIEMUN,
OUeHb CX0XK. TakXke yCTaHOB/IEHO, UTO hOKaNbHas NepMaHeHT-
Has nwemns, BbiI3BaHHAs OKKIO3MEN cpeaHein MO3roBoW apTe-
pvKn, NPUMBOAMT K MOBBILWEHNIO KOHLEHTpauun nmnodycumnHa B
060mx nonyLapmsix ro0BHOrO MO3ra.

Llenbto nccnenoBaHns sIBUNOCh M3yYeHne BANSHUS psiaa coe-
OVHEHWUI, NPOSIBUBLLUMX LepebpoBacKyNSipHYO 1 HEMPOMNpOTEK-

TOPHYIO aKTVBHOCTb, @ MMEHHO: 5-rMapOKCMafjaMaHTaHa-2-0H,
KoHbtoratoB MAMK ¢ apaxnioHOBOW KNCNOTOW W NpOCTarnaHan-
HOM E,, Ha ypoBeHb IMMNOMYCLVHA B TKAHAX FOJIOBHOMO MO3ra Ha
MOJENN OKK/0O3MN CpefHen MO3roBon aptepun. Pesynbtatamu
nccnenoBaHvs Bbi10 NOKAa3aHo, YTO AaHHble COeAMHEHWs npe-
[LOTBPALLAOT N36bITOYHOE HaKoMaeHne AnnodycumHa - NoTeH-
LManeHOro Mapkepa uepebpanbHoi nwemmn, B TKaHAX rofioBs-
HOro MO3ra B yc10B1SAX DOKaNbHON NEPMAHEHTHON NLLEMNN KaK
B MHTAKTHbIX, TaK 1 B NMOBPEXAEHHbIX MOJMYLLUAPUAX FON0BHOMO
Mo3ra. OfHVMM M3 BO3MOXKHbIX MEXaHW3MOB MpefoTBpaLleHns
HakomnneHns nnMnodycuyHa B TKaHAX FOIOBHOMO MO3ra MoXeT
6biTb FAMK -aKTVBMpYtOLLEE AENCTBNE NCCIENYEMbIX COEANHE-
HWIA. MNpofeMOHCTPMPOBaHHOE B XOA€E 3KCNEPUMEHTOB BAVSHNE
Ha KONMYeCcTBEHHOe cofieprkaHre nmnodycumHa B ycnoBusax do-
KaNbHOW NepMaHEeHTHON MLWEeMWUN NOATBEPKAAET NPOTHBOMLLE-
MWYECKYI0 aKTUBHOCTb NCCefyeMmblX COeANHEHN.
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hLSEMUShShUL YerushsSuerr sugsuhuuyudvnr@3nrkLL
Gd fNFGUUL UNSESNFULENC Ud. UULU3ULP UL4HUL

UYLURNFFUYUL YELSrNLNEU.

IU24UEN YLPLRYUYUL H6NLh LUUruUarnke3nkLy

Guwidpneywl L. 9.7, 3ndwypdjwl U. 4.2
"U.A. Uwjuywlp whywl whlwpncdwluwl Y&Uinpnl
2EMR3, whlwpnrdnipyuwl widphnl

Uinwgyué £ 06.04.2023, gnuipunuywé £ 24.04.202 3, pinntiywé £ 28.04.2023:

Pwluwih pwnbp’ plinbpuinhghwy Yepwinpun, Ynquilip
hwdwpiinwpp, nnywgbiw, hbpwbu, uhppihu:

huwnGpuinhghwy yGpwuwhwp Gnotnwpew-
nwuph ny huptlghnl, ny funguyht pnppnpnd t, npp
punpmynd £ GneGpwpewnwlph unpndwih poowjhu
hudhuinpwghwyny” wnwug twhpetih W Eunnptih wudh-
owywl pungpydwl: bPunGpunhghw| YGpwwnhunh
wuwpngtubgh hhupnwd  hdntlwhu - pnppnpnudt EF
pwywntphwy, Yhpnuwihl,  wwpwghwnwp  wlwnhgbuh
hwunbw JwJ wnuinnhdntuwyhl punyeh: Uhypnuynwhy
hGnwgnunyyudp . wju wnGnuyhu Ywd  nwpwénlu
(hubnghinwin huphpnpwghw £ unpndw wjwninigh htun
gnrquygywé: Ywpnn E (huG) dnunjwwntpw) W phuint-
nw, (NYuw ywd nhdniq [6]:

Dwpgwgwéd  GpypuGpnwd  hunGpuwinhghwy  YeG-
pwwhwttph wytbh pwt 40%-p Jhpnwuwiht dwgduwl
E, npnug UGd dwup wwydwlwynpwéd £ hwuwnpuy
hGpwtu Jhpnwu 1,2-h W Jwphgbiw gnuwntp Jhpnwip
hGw, thnpp Jwu U juagdnud Eupnthu Fwph dhpneup,
wwpwdJhpunyhpniup, Jupdpwhuwnp [6]:

Fwlwntbnhwy 6wagUuwiu huwntnpuhghwy ye-
pwnhwnutphg wdtlwnwpwédywsdp uhdhhul £ puwsdhu
W aGnpptpnyh, Lwle Ywpnn E [huGp wnepGpyningp,
Luydh hhdwunnieynilp, ppnigtingp,  [Gunnuwhpnap,
huy wwpwghwnwp éwaguwl® |EpJdwlhngp, wdtnphwaqp,
wnphwwunundngp [6]:

Swdwywpgquwjht dwgdwl wwwnbwnltphg Gu Yn-
qwuh hwdwpunwuhp, uwpynphnngp, wncptpyngngp,
nnqugtwl, 3Ingyhuh  hhdwunnienilp,  Ywwnyhh
uwnpyndwl, hhwynwwpwehptnhnhqup [6]:

hunGpuinhghw| YGpwwhwlbpl  pupwunwd  GU

*Luuuyuarnre3UlL 3UUSE

L.d. Ywdpnryjwl

ENR3, whlwpnLdnipywl wiphnl
Jwugt’ 33, Gpluwl, 0025, YnpynLup 2
Ey. thnuwn® kambulyanlusine@gmail.com
3bn.  (+374) 77 83 93 00
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2 thnynd” wywnhy W puwywnhy: Uynhy thnogned hp-
Juunp Uynud E guwd, wpgniupwhnuntenil, [nLuw-
Jwhuntniu, wnGunnnpwl Juwnwgnd: Ywnpnn £ (hubg
dnun W phiwuwnbpw] wyuwydwuwdnpdwsd Ephninghwynd:
Fhndhypnuynwhy  hwyntwptpynud U hunwyun
Ewhpetl, wtphdtphy ubuinpwy Ywd nhdpnig uwnpn-
dw|  hudhiinpwn,  Eunnpbluht - wptghwhwwwnutp
L wnwowiht pughynwd pnppnpwjht nGwyghw: Wu
thnyp punpnynud £ hwpwéntt unpndwp wjwnnwgnd,
hudbphiwinpwwnh - tnwpwédnwdng - dwypwdwuhg nbwh
ycuwnpntu W GneGpwpewnwlpeh funpwUhuwn Unpwln-
rpwdnpdwdp  (UEndwuynywphqwghwynd):  Puwywnhy
thnip punpnygnud £ tnwipptn huinGuupyneeywl uinpndwg
uwhh albwdnpdwdp, nunblgnn nupduiywt wunputpnyg W
uinpndwih pwpwytgdwdp [2]:

Unqwlh hwJdwhuunwuhop wnuinnhdntuwghu
hwagywntw hhduunnienit £ Unqwuh hwdwhunwlhp
lhunid B whwhy W wwhwhy wbuwyutph: Yn-
qwuh whwhy hwdwpinwupp  npunpdned £ ny
uhdhihinhy  hunGpuinhghwy YEpwnhwnnd, UgpnuBlbunp
odwupwunyuwdp W UBUpGph  JGuwnhpnywp hw-
dwhutnwthpny:  Wyuwht W JGunhpnnunnwiuit
whunwuhpuGpp Ywpnn GU npulcnpdtp Jhwdwdwlwy
wd 1-6 wdhu wwpptpngwdp, wnwybwgnyup® 2
wnwnh: Yngwuh wwnhwhy hwdwhunwuhp punpndnud £
wjl wyuwihu pnppnpdwl gniquiygdwdp yGuinhpnynpun-
nwywl  fiunhpttpnd  Jud wyuwght® ng - uh$hihinhy
huwintpuinhghw| YGpwwnhnh W JGunhpnynunnwiwl
whunwuputph dhole wdGih pwt 2 wviwph dwdwlwyw-
hwwdwénd: Undnpwpwp  whunnwuhpuGpp  npulcnpyned
GU Wwlpeh Gpypnpn wd Gppnpn tnwubwdjuyncd, uwyuwiu
ywnnn £ npultnpdt guwuywgwéd tnwphened [ 1, 3, 4, 5]:

Ulhupywywu ntwpeh UwpwqgpnipnLl
AGnwgnuninggywl JGe  pungpyywéd  Bu 2012-

2022pp. UM, Uwwwluh  wldwl wylwpnidw-

yuwu yGuwnpnup pnppnpwihl pwdwluncup




'r.:

LY. 1. 3pywlnh wsplnp pnidnidphg wnwse. Gplncd GU phpuinbinwy wbphbbnply uinpndwy hubpiinpwiinlibn ™ uinpnduy
wyinnigny i junpwlipuwn Uenywulyntjwunhywghuyny:
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L. 2. 3pqwilinp wisplinp pnidnidhg hbinn. wnlw En phpuwnbnuwy Gnobpwipwnuwlph unpndwy uwh ' nunblignn nupdwlyul

wlnplGnny:

nhdwé hunGpuinhghwy YEpwwnhn whunnpnadwdp hp-
Jwunutpp: Rpdwlnutpp 53-U BU GnG)" 22-p lninwdwpn,
31-p" yhu, mwphep® 25-59 nwpklwl, 46-p° dnunjwunt-
nuil, 7-p° phiwinbnug:

Cuwn Ephninghwih® abpwlpnt] £ 45 nbwpe, tnt| Bu
htpwbwnhy dwauwl, 2 nbwp' wungwgywéd uhdhihuh
htw, 1 nbwp' Eupntht Fwph dhpnwuh htwn, 1 nbwe’
uwnynhnngh htw, 1 nEwe’ nintpbpyningh hbw, 1 nbwe’
nnqugbwih hGwn, 2 nbwpe' YUnqwlh hwdwhinwuhyh
hGuwn:

2021 pdwywuph unEdptphu U. 9. Uwjwjwuh wudwl
wlluwpnidwywl YEuwnpnu nhdt) Ep 56 twpGywu yhu'
gwuqwuybind Gpyne weptpnud  |nLuwdwipuncegniupg,
wpgnitupwhnuntentuhg W tnGunnnipywl Juwwnwgnidhg:
Uyuwyht wbwduGgnud Upnwd Ep Udwl  pnppnpdwl
GplnypUtn, npnup pnudyt] Ehu unGpnhnutpnd, uw-
yuwju hhdwunp npllE whunnpnnud snilGp: OpjGLUwnhy
quudwl dwdwlwly we wsph wntunnnipywl upnieynLlp

20/30 Ep, awhu wephlup® 20/25: LkpwlUwhu aupnudp
Unpdwh  uwhdwunwuGpnwd  Ep: Fhndhypnuynwhy
quuUwdp  hwjnbwptpdtght - phjwwntpwg wephdtnphy
unpnUdw] hubhinpwwnutp” unpndw] wyinegnd W fun-
pwuhuwn UEnqwuynywpphqughwyny (LY. 1): WWuwhund,
whunnnpndtg phiwwntpwy huinGpunhghwy YGpwwnhwn:
YUGpwwnhwh Ephninghwl wwpgbne Lwywwnwyny Yw-
tnwnytght hEnljw| hElnwgnuinipynlultpp”™ npnpygtghu
unLp W ppnupywywt thnyGph hwywdwpdhultpp hw-
uwpwy hGpwtu dhpnw  1,2-h, Jwphgbw gnuwntp
dhpneuh, Eupunu Fwph dhpnwuh UJwondwdp, Jw-
wnwpybght htwywuwnhwn B-h W CG-h, UbpU4Y-h W uh$hihuh
hGnwagnunyggnlllGp,  puswbu  Lwl  Jwuwwpdbg
ynépwdwunwyh ntuwgtlu hGwnwgnunipynlu’
wnnLpGpynyngp W uwpynhnngp hGpptint Lywwnwyny:
Pninp hGnwgnunieyniultpp Unpdwh uwhdwulGpnd
Ehu: Uwupwypyhwnn hwdwedt, Ep wuwdutbgp, npnud
Upywdé Ehu wwuwwltywlu  wnwphphg  unnniejwu
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huinhputph, uwntpnhnutpht - Bupwpyynn  wylwjhu
huunhputph Jdwupl, punn npnug” hwydtghup Yngwlh
hwdwhunwuhzht: Ipgwnt ninnnpndtg phr-yYnlnpn-
wywlswpwuh Unwn, L whuinnpn2ndp hwuwnwwnytg:
Ihdwlinhu Lywliwyytghu hwJdwywnpguwyhu
untpnhnutbp, wbnwjht uwnbpnhn W wphGunwywl
wngntph Jupehiubn: Stnujht untpnhnh Juehubpu
wunhdwuwpwp  udwgtgyt, Gu  Gpynt  wdudw
pupwgpenwd: Gptp wuhu wug hhywunh Gpyne wsptph
inGunnniejwl upnipynitup 20/20 En: PunGpunnhghwy Y&-
pwwnhwnl wugt Ep huwywnpy thneh: Fhndhypnuynwhy
pulinigjwdp wnyw Ep phiwwntbpw] Gnetpwpewnwlueh
uinpndw uwyh® nLnElygnn nupywywl wunpUutpny (LY. 2):

gruyutvnrE3UL SULY

GqpwlwgnLpjnLl

Wuwhuny, U. 9. Uwwywuh wudwl wylwpndw-
ywu yGunpnunwd gpwugwé hunGpunhghwy Ye-
pwuwnhwutph wpenud Ynquuh hwdwhinwuhp Jhwyu
En UGq nhdwé hunGpuwnhghw| YGpwnhwnubph wpentd,
nplu whunnpndwé skn Uhuys UGq nhdtp: PunGpunhghw
yGpwuwinhwnubph  wwpptpwyhy  whunnpnnudp  fuhun
ywplenp E: Yngwh hwdwhunwUuh2h Jwn whunnpn2nedp
Yogquh YwuhuwngGGne ny Jhuyu wylwyht, wyle un-
nwywl L hwdwywpgwht pwpnnienllutph wnw-
owigntup:

1. Espinoza GM, Wheeler J, Temprano KK, Keller AP. Cogan’s Syndrome: Clinical
Presentations and Update on Treatment. Curr Allergy Asthma Rep. 2020 Jun
16;20(9):46

2. Gauthier AS, Noureddine S, Delbosc B. Interstitial keratitis diagnosis and
treatment. J Fr Ophtalmol. 2019 Jun;42(6):e229-e237.

3. Grasland A., Pouchot J., Hachulla E., Blétry O., Papo T, Vinceneux P, for the
Study Group for Cogan’s syndrome, Typical and atypical Cogan’s syndrome: 32
cases and review of the literature, Rheumatology, Volume 43, Issue 8, August

2004, 1007-1015,

4. lliescu DA, Timaru CM, Batras M, De Simone A, Stefan C. COGAN’'S
SYNDROME. Rom J Ophthalmol. 2015 Jan-Mar;59(1):6-13.

5. Migliori G, Battisti E, Pari M, Vitelli N, Cingolani C. A shifty diagnosis: Cogan’s
syndrome. Acase report and review of the literature. Acta Otorhinolaryngology
Ital. 2009 Apr;29(2):108-13

6. Schwartz GS, Harrison AR, Holland EJ. Etiology of immune stromal (interstitial)
keratitis. Cornea. 1998 May;17(3):278-81.

YACTOTA BCTPEYAEMOCTN MHTEPCTULUMANbHDLIX KEPATUTOB M NOAXOAbl K JIEYHEHNIO B
ODPTAJIbMOJIOTMYECKOM LEEHTPE UMEHW C.B. MAJIAAAHA:

OMNCAHWE PEAKOIO KJIMHNYECKOIO CZTYYASA

Kamb6ynsiH /1.B.?, OsakumsiH A.B."?
" Ogpmanemonoeuyeckui ueHmp um. C.B. ManasiHa
2 ErMY, kaghedpa ocpbmansmonozuu

KnioueBble cnoBa: uHmMepcmuuuasneHelli Kepamum, CUHOPOM
KoeaHa, po3auea, cepnec, cugunuc.

3a nepwog ¢ 2012 no 2022 roa n3 Bcex naumeHToBs, obpa-
TnBWMXCA B BocnanutensHoe otaeneHve OdTansmMonornyecko-
ro ueHtpa nmenun C. B. ManasHa, Tonbko y 53 nauneHToB 6bin
LMArHOCTMPOBAH MHTEPCTMUMANbHBLIN KepaTuT (46 nauveHToB
C MOHONaTepasnbHbIM U 7 nauveHToB ¢ bunatepanbHeIM nopa-
XEHMeM porosuubl). 45 cnyyaeB nMenn repneTmyeckoe nponc-
XoxneHve, 2 cnyyas bbinv cBs3aHbl ¢ cuduamcoM, 1 caydan - ¢
TybepkynesoM, 1 ciayyaii - C capkonaosoM, 1 ciayyai - ¢ BUpyCcoM
SnwrenHa-bappa, 1 cnyyali - ¢ po3aueei n 2 ciyyas - € CMHAPO-
mMoM KoraHa. CuHgpoM KoraHa pegkoe ayToMMMyHHoe 3abone-
BaHue. 56-neTHAs XeHwyHa bbina rocnvTann3vpoBaHa B rnas-
Hyt0 KNHUKY nmeHn C.B. ManagHa. lNauneHTka xanoBanacb Ha
cBeT060513Hb, C1Ie30TeYeHne, HeYETKOCTb 3peHunst obomx rnas.
Mpwn nomoLum 6noMnkpockonumn 6binn BbiSIBNIEHbI ABYCTOPOHHNE
CTpoManbHble MHDWABLTPAThI, C CONyTCBYOLWer rnyboKkon Backy-
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napusaumneri. JTabopaTopHble aHanu3bl (@aHTUTENa K BUpyCaMm
repneca 1, 2, BUpycy BeTpsIHOW OCMbl, BUpYCy dnwwiTeiHa-bappa,
Bupycam renatmta B n C, BVY n cudwmnmnc) 6einm otpuuatens-
HbIMW, PEHTreHorpaMMma rpyaHON KNeTKn 6bila HOpMasbHOW.
YunTbiBasi aHaMHe3 MaUMEeHTKN C HapyLleHusiMu cayxa, bbin
3anofo3peH crHapoM KoraHa. bonbHas 6bina HanpaBneHa Ha
OTOpVHONapuHronornyeckoe obcnefoBaHne, KOTOPOE BbISBU-
N0 ABYCTOPOHHIOK HENPOCEHCOPHYID TYroyxocTb. laumeHTke
6611 NOCTaBNEH AnMarHo3: cHApoM KoraHa, n 6b110 Ha3zHaueHo
NleyeHne CMCTEMHbIMU KOPTUKOCTeponaamu. MNauneHTke Takxe
66111 Ha3HAYeHbl CTEPONAHBIE Fa3Hble KaXable 2 Yaca v NCKyC-
CTBEHHbIE CNe3bl YeTblpe pa3a B AeHb. MecTHble cTepounbl 6bin
CHWKEHbI B TeYeHVe ABYX MecsueB. PaHHAS AnarHoCTvKa AaH-
Horo 3aboneBaHns HeobxoanMa ANst paHHEro Hayana neyveHns,
yToObl MPEAOTBPATUTL NOBPEXAEHNE [Na3, YIWEeN N CUCTEMHbIE
OCNIOXHEHWS.
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THE FREQUENCY AND APPROACHES OF TREATMENT OF INTERSTITIAL KERATITIS AT THE
OPHTHALMOLOGICAL CENTER NAMED AFTER S.V. MALAYAN:

PRESENTATION OF A RARE CLINICAL CASE
Kambulyan L.V.? Hovakimyan A.V. 2

" Ophthalmological Center after S.V. Malayan

2 YSMU, Department of Ophthalmology

Keywords: interstitial keratitis, Cogan’s syndrome, rosacea, her-
pes, syphilis.

In the period of 2012-2022, 53 patients (46 bilateral and 7
monolateral) were diagnosed with interstitial keratitis and treat-
ed at the Cornea-Uveitis department of the Ophthalmological
Center after S.V. Malayan. 45 cases were herpetic in origin, 2
cases were associated with the syphilis, 1 case - with tuber-
culosis, 1 case - with sarcoidosis, 1 case - with Epstein-Barr
virus, 1 case - with rosacea, and 2 cases - with the Cogan’s syn-
drome. The Cogan’s syndrome is a rare autoimmune disease.
A 56-year-old female was admitted to the Ophthalmological
Center after S.V. Malayan. She was complaining about photo-
phobia, lacrimation, and blurred vision in both eyes. The slit lamp
examination revealed bilateral interstitial corneal infiltrates as-
sociated with deep stromal corneal vascularization. Laboratory

examinations of antibodies against Herpes virus 1,2, Varicella
Zoster virus, Epstein-Barr virus, Hepatitis virus B and C, HIV,
and syphilis were negative, and the chest X-ray was normal.
Taking into consideration the patient’s history of problems with
hearing, the Cogan’s syndrome was suspected. The patient was
referred to otorhinolaryngological examination, which revealed
bilateral sensorineural hearing loss. Thus, the patient was diag-
nosed with the Cogan’s syndrome and systemic corticosteroid
treatment was initiated. The patient was also prescribed topical
steroids every 2 hours and artificial tears QID. Topical steroids
were reduced during two months. An early diagnosis is essential
to initiate early treatment to prevent damage to the eye and
ear, as well as to prevent systemic complications.
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ACNEKTbI 3®®EKTMBHOCTHN Y/IbTPA3BYKOBON ®AKO3MY/IbCUDUKALINN KATAPAKTDI

HansH B.A.', FancmsaH C.I2, AsaksH T2
' MeduuuHckud ueHmp «CJIABME/»
2ErMY um. M. lepauu

KnioueBble cnoBa: kamapakma, xpycmarnuk, y/aempaseyK, ¢a-
KOMY/IbCUGhUKAUUSI, pO208UUA, 3numesul 3a0Held CMeHKU po2o-
8uUbl, N10Wadb Poeo8uUUbl, MOWLUHA PO20BUUbLI, KOIUYECME0
3HOOMeUAIbHbIX KIIeMOK.

KaTapakTa - pacnpocrpaHeHHoe 3aboneBaHve n cpeamn npu-
UMH CNenoTbl 3aHMMaeT Beayllee MecTo B Mupe. B naTtoreHese
KaTapaKTbl 33e/CTBOBAHO MHOTO (haKTOPOB.

JleyeHne KaTapaKkTbl TONILKO XMpypruyeckoe. Beaywym meTo-
[IOM BOCCTaHOBJIEHNSI 3DEHNS NPU KaTapaKTe SBNSIETCS yAbTpas-
BYKOBas hakoaMynbcmdukaums, KoTopasi BCEMMPHO MpU3HaHa
KaK Hanbonee 3pdeKTNBHLIN N 6e30NacHbIN MEeTOA BOCCTAaHOB-
NIEHNS 3PEHNSA NPU KaTapakTe.

Cnocob ynbTpa3BykoBOM (aKo3MyNbCUUKALMM  LUNPOKO
pacnpocTpaHeH Bo BceM mMupe: 1o 95% ciyyaeB onepauvin no
noBoJy KaTapakTbl npoBoasaTcs B Poccun, 3anagHor Espone n
CLUA no 31O MeToauKe.

OpnHOW 13 OCHOBHBIX TEHAEHUMI B COBPEMEHHOW (hako3aMy Nb-
cMduKaummn KaTapakTbl ABSeTCs noBbileHne 3dEKTUBHOCTH
MCNONb30BaHUS YbTPA3BYKOBOW 3HEPTUN.

[anbHelilee pa3BnTe METOAMKN NTEYEHNS KaTapaKTbl naet
Mo MOWCKY MyTeWN CHYXXEHNS OnepaLyoHHOW TPaBMbl 1 MHBA3MB-
HOCTW BMeLIaTeNbCTBa Ha XPYCTa/lMKe, YTo CBA3AHO C TEM, YTO
yNbTPa3BYyKOBOE pa3pyLUEHNE XpYyCTannKa COYETaeTCs C Hera-

SUMMARY

TUBHbIM BO3[ECTBNEM, B YACTHOCTMW, HA SHOOTENNIA NN InuTe-
NNIA 33HEN CTEHKN POroBMLbl, YTO MOXET CEPbEe3HO MOBAMSATh
Ha ncxop caMovi onepauuu.

BbicoKkas NNOTHOCTb SiApa XpyCTannKa B COMETAHUM C HU3KOW
NAOTHOCTBIO 3HAOTENINANBHBIX KNETOK POroBumLbl CyLLeCTBEHHO
YCNOXHSIOT 3aflayy Xxvpypra.

B TeyeHvWe XW3HM NNOTHOCTb 3HAOTENNANBHBIX KIETOK
yMeHbLiaeTcs. [laxe HecnoXHble onepauyn no noBogy KaTa-
paKTbl NpuBoAAT K ux notepe o 12-20%. BocctaHoBneHne
3HAOTENNANbHBIX KNETOK MPONCXOAMT 3@ CYeT WX MUrpauun v
rmneptpoguun.

Mcxona wm3 BbILWEN3NOXKEHHOro, Ha3pena HeobxoamMmocTb
pa3paboTkn KpuTepreB MNPOrHO3MpoBaHus 3 dEKTUBHO-
CTN yNbTPa3BYyKOBOW (haKo3My/bCMUKALMM MO COXPaHEHMIO
3HAOTENNANbHBIX KNETOK POoroBvubl. TakoBbIMW MOTyT CTaTb
MOPdOMdYHKLMOHANBHOE COCTOSIHME 3HAOTENNANbHbIX KNEeTOK
pOroBu1Lbl 1 CAMOW POroBMLUbI: NIOWAAb W TOJLUMHA POroBULibI,
KOIMYECTBO 3HOOTENINANBHBIX KNETOK M X COOTHOLEeHne. Mox-
HO MPeAnosioXKNTb, YTO UMEHHO MOPMOMdYHKLMOHANBHOE COCTO-
SHNe 3HAOTENNANbHbIX KNETOK pOroBWLbl M CaMOW POroBuLpbl
DOO/MKHbI CTaTb OCHOBOW [/151 TOYHOrO NOACYETA SHEPrumn ymbT-
pas3BykKa.

ASPECTS OF THE EFFECTIVENESS OF ULTRASOUND PHACOEMULSIFICATION OF CATARACTS

Nanyan VA, Galstyan S.G.?, Avagyan T.G.?
"“SLAVMED” Medical Center
?Yerevan State Medical University named after Mkhitar Heratsi

Keywords: cataract, lens, ultrasound, phacoemulsification, cor-
nea, epithelium of the posterior wall of the cornea (endothelium),
corneal area, corneal thickness, endothelial cell count.

Cataract is a common disease, which occupies a leading posi-
tion in the world among the causes of blindness. The interaction
of many factors plays a role in the pathogenesis of cataract.

Treatment of cataracts is only surgical. Ultrasonic phacoemul-
sification is the leading method for restoring vision in cataracts.
It is recognized worldwide as the most effective and safest
method for restoring vision in cataracts.

The way of ultrasonic phacoemulsification is widespread all
over the world - up to 95% of cases of cataract surgeries in
Russia, Western Europe, and the United States are carried out
using this technique.

One of the main tendencies in modern cataract phacoemul-
sification is an increase in the efficiency of the use of ultrasonic
energy.

Further development of the cataract treatment technique is
the search of ways to reduce surgical trauma and the invasive-
ness of intervention on the lens, which is due to the fact that
ultrasonic destruction of the lens is combined with a negative

effect, in particular, on the endothelium or posterior epithelium
of the cornea, which can seriously affect the outcome of the op-
eration itself.

The high density of the lens nucleus with a combination of low
density of corneal endothelial cells substantially complicates
the task of the surgeon.

During life, the density of endothelial cells decreases. Even
non-complicated operations for cataracts lead to their loss up to
12-20%. Recovery of endothelial cells occurs due to their migra-
tion and hypertrophy.

Based on the foregoing, there is a need to develop a crite-
rion that can be used to predict the effectiveness of ultrason-
ic phacoemulsification in terms of the preservation of corneal
endothelial cells. The morphofunctional state of the endothelial
cells of the cornea and the cornea itself can become such crite-
rion: the area and thickness of the cornea, the number of endo-
thelial cells and their ratio. We are convinced that it is the mor-
phofunctional state of the endothelial cells of the cornea and
the cornea itself that should become the basis for an accurate
estimate of the ultrasound energy.
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(THORACOLUMBAR INTERFASCIAL PLANE BLOCK - TLIP)
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ENR3, htwnpnihwlwl W puwnnibwluwluwl Yppnipywl wlkupbyhninghuwyh W huintGlupy pGpwwhuwgh wdphnl
Uinwgywé £ 20.01.2023, gnupunuywd E' 10.02.2023, pinntifwé £ 28.04.2023:

Pwlwih pwntp® Awpnnlupuwpuyghl wupuwpnid, npliwpu-
nuyht Yyhnwpnidnipncl, nbghnbwy wbyquiywgnid, hbuyh-
nwhwinwlwl gudwynyncd:

Nnuwpwnh dhpwhwuwnnienliltph hwéwhuw-
wuniyniup yGpehu 20 tnwpnd LywwnGhnpel wak) £
nno whuwphnd [15]: Swyh Jwnwdwpnwdp nquuwpwph
dhpwhwuwnnipyntlltphg hGunn pwdwywupu nddwp £ W
unynpwpwpn ny pwdwpwn [5]: Ipdwunubph Jg6é Jwup
nwnwwnd £ nudbn ywd 2w nudtbn hGndhpwhwunw-
ywu gwytphg: Nnuwwph yhpwhwunniggniutphg htunn
gwdp hp nudqunipjwdp  hGndhpwhwunwywu guytph
wnwowwnwn Jeguynwd £ [14]: IGndhpwhwwnwywl
gwdh Jwuw jwnwdwpnuwp Ywpnn E hwugbgub] fun-
nwuhuwn Gpwyutph pepndpngh, enpwihl quipytpwyh
rennUpntUpnihwh, enpwpnnph, upiwdwlh hudwpyuh,
huswtu Lwle ywpnn £ bywuwntl ppnuhluiywt guduwghu
hwdwhuiinwupph  qupgwgdwup [17]: Pwquwphy ht-
tnwgnuncynclltpnd gnyg £ wpyt) nEghnuw wuqguw-
jugdwl  wnwpptp  JGpnnutph  wprynctbwdGunngggniup
htwnyhpwhwunwywtu gudh junwdwpdwl dwdwlwy [4]:

JdtpohUu wwppubphu nnUupwph  gnnwihu
hwwndwéh dhpwhwuwnnggndiubph dwdwliwy ubpdhpuw-
hwwwywl W hEindhpwhwunwywl gudwgnyuwl bwyw-
tnwyny ulubp £ jwyunpEl Yhpwndtp Ypdpwagnunuighu
UhothwyGnuwhu hwpentpywl wwpwnnedp (thoracolumbar
interfascial plane block - TLIP) [17]: WU gGpawjlwyhu
(@) huynnnipjwdp hpwwuwgynn hwpnnuuwwnwihu
wuwpwpnwl E, npph nGwpenud  wnbnuwiht - wlkupbunhyp
uGpdnodnd £ pwquwpwdwl (m. multifidus) W Gpyw-
pwagnylu (m. longissimus) Jywultph Jholl™ nnunLntnuwihl
Uuwpntph hGuinhu gnunGpp wwpwnGine bywwnwyny: TLIP
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wuwpwpnwu wnweht wuqwd wnwowpydt, £ 36Unh
L hwdwhGnhuwyutph ynnuhg, 2015p. [16]: WU hpw-
Jwlwgltint hwdwp hhqwunp wwnynwd £ thnph Ypw,
wwwhnyynud B Gpwywyht  Jnunpp W unwilinwinuan
huynnniyniup: dGpawuwht innghsp nGnuwinpynud £
hwdwwwwnwupuwlt - gnnyuwihtt nnh - Jwwpnwynd
(unynpwpwn gnunywyht 3-pn nnh) Uhght gony’ [wjiwyh
nLnnnyjwdp, hwywntwptpyned £ thnpbindup, wunthGunle
nyhsp  nGnupwnpdynd £ Ynnuuwht - (npuwyhl)
ninnnygwdp - Jdply  pwquwpwdwl W Gpywpwgnyu
Jywlltpp hwynuwpbpgp: 92 huynnnipywdp  ntGghn-
Lw] wlgqguwywguwl hwdwnp  Uwhiwnbudwd  wuknp
wlglwgynwd £ npuwyhupg dhpwhl nunnnipjwdp Jhusle
wutbnh dwpp Yhuwywnudh Gpywpwgnyu b pwgqwipw-
dwu Jywuutph dJpholt:  Upwwéddwl  pwguuwyuwt
thnpahg htwnn juwwnwnpynud £ wutnh dwyph inEnwyuwydwl
unngnd  hhnpninwghwih  Jhengnd™  oguwgnpédtiny
ny wywhy henniy, ophwy™ $hahninghwywl |nLényre,
nphg hGwnn UGpwpyynd £ hwdwwwunwupuwl inGnuwhu
wlktuptwnhyp, unynpwpwp Yhpwrdnd £ pnuyhyw-
ywhuh, [wnpniwyhjuwywhuh ywd rnuyhdwywhup dnnn 20
d (nLénype jnLpupwiyiney Ynndhg: Muwpwpnedp Ypyudned £
Jjnwu Yynnuhg [16]: TLIP wwwnpnidp yepnupjw Gnuwtiwyny
hpwywlwgltne dwdwuwy Yw LWwpnwwnwugpwihl
wuwpwnpnd  wnwewgunt wnbuwywl Juwlug [17,29],
wyn huy wwwdwnny npny htnwgnunnnutn wnwowpytb;
GU alwhnfujwé Yud ynnduwyhu TLIP wywwpnedp, nph
nEwencd wubnp inbnupwnddnud £ uhowyhuhg ynnuuwjhu
nLnNLRjwUp, huy wntnuihu wuktuptwnhyp UEpwpyyned £
Gpywnwanyl L quuinwiynnwihu (m. iliocostalis) dywuutph
dholw [1]: Quuwihnfudwé TLIP wuwpwpnwdu nlup Unygl
wpryntuwyGunnegniup, huy undnpwyw TLIP wwwpnwdp
[10]: Qnunywyhu 3-pn nnh Jwywpnwynwd TLIP ww-
2wndwu nbwentd inBnuyhu wuktupbwnhyp wnwpwédyncd
E wnsnyuwptu W glruwghb nunnnieynluliGpnd, gnunyuwyhu
1-huhg 4-pn nnGph Jhowyuwypnid: TLIP  wuwpwnpnidhg
hGunn Juwpyh wugguywgnudp, jnipuipwlynan Yynndhg 20
Ul 0,2%-wung nnuhywywhuh UGpwpynwhg 20 pnwb




wlg Uhghl gény glhuwht nunnnipywdp Yuquti £ Uhghup
6,5 ud, huy wnsnLywjhtu nLpnnuejwdp’ 3,9 ud [16]: Cuwnn
depnujwih’ ywptih £ Bupwnpty, np TLIP wwwndwl huw-
npwynp gnigndubp Ywpnn Bu (huk nnuuwwph gnnywhl
hwuwndwéh Udwg hudwaghy uwd nnuwpwnh JGY-Gpyne Jw-
Yupnwy pungpynn YhpwhuwiinnegnitilGpp [16]:

Utp ULwwwwyl E  nwnwbwuppb,  nnuwwph
gnunywiht hwwndwéh Jhpwhwwnnipgyniuubph dwdwuwly
Uphpwndnn TLIP wwpwpdwup JGpwptpnn  ghnwywl
hpwwwpwynwiutpp henlw; wnwyt] J6é Jwuuwgw-
yuunignit Juybinn  BEYunpnuuwghu 2unbdwpwtiiEpned
PubMed, Scopus, Google Scholar, Web of Science,
npnugnud 2022 pdwlwlh nEyntuptph JELUh npnupjwudp
thuinpdt, 6 hnnwélbn wnwlg wGuwyh, hpwww-
pwydwl  Junbdnygut W Gquh  uwhdwlwthwydwlu
hGwnlyw) pwlwih pwntGpny TLIR, TLIP block, thoracolumbar
interfascial plane block, lumbar surgery, vertebral
surgery, spine surgery, laminectomy, microdiscectomy:
Npnudwl - wpryniupnud gunudwd hnnduidutph - gpuw-
Juwunipjwlt  quwuytpp Unylwbu nwnwluwuppdt BU
pwg pnnwd hnnwdélbpp hwyunuwpGpbine Lywwnwyny:
Swjinuwptpdwé pninp hnnjuwéutpnd hwdtdwwnydt) Bu
TLIP wuwpwpnuwind W nnuwpwph gninuyhtu hwnywsh
wnwlug TLP wuwwpdwl hpwywlwgywé  Jhpw-
hwuwnnipnllutnp hewnlyw] swithwuhutph tnkuwlyniuhg

€ htwndhpwhwwnwywl 2nowiuncd gwdh
nLdquncndl,
hEnyhpwhwwnwywu gudwagnynnutph wwhwupy,
utpyhpwhwuwnwywlu othhnhnutph dwiuu,
hEnyhpwhwwnwywl upinfuwnung W thupuncd,
hwdtdwwnnieniuip hwpnnUupwpwihu wyp ww-
upnuduGph hGun:

S Q@

twnyhpwhwwnwywl 2pgwuncd guyh nudqunipeyniup
Nnuuwwph  Jhpwhwuwnigniultphg  hGnn gwidp
pwywywl nudghu E W, huswbu wpnBu wdth Juin Uyt
E ungu hnnwénwd, Jwpnn E hwlgbgut], hGndhpw-
hwwnwywl e pwpnnuggniutph [17]: Pwgqdwehy
hGunwgnunignlittpnd hwdtdwunds, £ hGndhpuw-
hwwwywlu Zppwund gwyh nudgunigyniup  hwliquunh
Jhadwynwl W pwpdnwduGph dwdwuwy TLIP wuwpwpnud
unwgwd W wnwlg wn wuwwnpdwl hphdwunutph
dphole: 3wlquuinph yhdwynwd W pwpdndubp YuunwpGihu
dhpwhwuwnipeintuhg O, 2, 4, 6, 12, 24 dwd wug gwyh
ndgunigntup hwdwuwnhnpBu wytGih phy £ GnGp TLIP ww-
ownpnud uinwgwé hhjwunutph 2pswtinud [2,3,6,7,19,23]:
Npn2 hGuhwgnunnnutp hwdtdwuntg) Gu TLIP wwwpnudp
dhpwhwwnwywt  J6pph wnbnwyhtu wluktuptwnhyny
UGputhndwl htwn [11,18]: Lpwle hwyunlwpbpt) Gu, np
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hwuquunh Jhdwynwd Jhpwhwuwnieniuhg 2, 6, 8, 12,
24 dwd htwnn gwyh nwdqunieyniup UnyUl £ 2 fudpGpnud
B [11,18], uwluwyu wpdnudubp  YwwwpGhu  Jhpw-
hwuwnnipeintuhg 8 dwd wlg guyh nudgunigniul wdGih phy
E TLIP fudpnud, Ujntu dwdwihU fudpGpnud tnwpptpniggniup
TLIP ywwpnd unnwgwsdlbph W tnbnwhu wukuptunhyny
Jtpeh UGputhnnud unnwigwsutph Jhole yhdwlwagpnptu
hwywuwnh sE [T1]: Yuwhund, TLIP wywwpnd unwguwé
hhJwunuGpp nnuwpwph gnuinuhu hwndwéncd tnwpwé
dhpwhwuwnnieynilubphg htwnn W hwugquunnh yhéwyned, W
wndnudutp Yuunwntihu wyth ehy guy BU qgnud ww-
oupnud sutnwgwéd  hhdwunubph  hwdtdwwn, punhnuy
hGundhpwhwuwnwywt 24 dwdp: IGndhpwhwwnwywl
gwyh Jwywpnwyh wwppGpnipniup TLIP wwwpnud
unwgwd hhdquunutph W Jhpwpnwdwywl JGpph nt-
nwjht wutuptwhyny Utputhnnd ulnwgwéd hhywunutph
Uhole wEwnp E hwugquwdwlnptU neuntduwuhpyh:

IEwnyhpwhwwnwlywl guyjwuqgpynnubph ywhwly

dwdwuwywyhg  pdynieniund  hEnyhpwhw-
nwywl guwlwgnpydwtu wdwgnyu dhongp pwqlwpw-
nwnphy gwdwagpynd Yhpwnbiu £ [21]: Quuywé yepghthu
uGpnpdwup, hGunyhpwhwunwyw gwlwagnyuwu
wnwlgpwhu  nbntphg U wpnilwynd  Jduwg
othhnhnutnp, npnup pwywywl wpryntuwybwn BU, uwluwyu
wsph GU puyunwd hptug Ynnduwyh wagnbgnipenlultpnd,
npnughg BU ubnwghwl, Uswnwywl puyénwdp, hhwt-
nwigbghwl, Yuwhujwénipjwl wnwewgnidp, unwdnpuh
nwwunwpydwl nuunwnnedp, pnpp, Jhquwuwnieniup W
wjil [22]: Lpqwé ynnuuwyh wgnbgnieniblbpp uwhdw-
Lwihwynd U othhnhnutph Yhpwrenwlp W unpwnud B
hGwnwagnunnutphu W pdhyutphu thuwnptp hEndhpwhw-
nwywl guwdwgnydwu unp, wyth wudwnwlg W wgntghy
Gnwuwyutp, npnughg B UhethwyGnuwhu wwwpnwdutnpp:
Spwwwpwydwé Bu Jh pwlh  hGwnwgnuinggnlulGp
[2,3,6,9,18,23,27], npnugnud nunwuwuppdsp B TLIP
wantbgnueyniup . nnuwpwph - gnnught hwindwénd
Jwuwwnpywséd  Jhpwhwwnoegnllubphg hGin guw-
Jwagnpynnutph Yppwnuwl ypw: Swdwawiu pdwsd he-
tnwgnuncpnlllph’ hwndhpwhwwnwywlu othhnhnutpp
hwywuwnhnpBU wyth phy U Yhpwnynd TLIP wwpwpnd
unwgwd pudptpnud, pwt TLIP wuwwpnud sunwguwé
fudptGpnwd: Npn2 hGinwgnuninnutp hwdtdwwng, Bu Lwl
TLP wuwpwpnd W Jhpwhwwnwlwl JGpph wnbnuwjhu
wltuptwnhynd UGputhnnd unwgwd fudpbpp [11,18].
wju nGwpnud Unyuwtu TLIP ywwpnud uinwgwé fudpnud
hGundhpwhwuwnwywt 2ppwlnud othhnhnutpu widGih phy
GU Yhpwnytbj:
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Ltpyhpwhwwnwwl othhnhpubph dwjuup
OthhnhnuGpp hwjwuwpwpnwd wlqgw-
Jwgdwl wlpwdwubh dwul GU nGnllu wuguwy nwph

puwlwywl  pywywlltphg [20] dwdwuwywyhg
wlbuptghninghwynud  Unguwtu  wpniiwyned  BU
wjunpEl  Uhpwrdbl  othhnhnutp,  npnup,  huewtu

WG, E stwwéd pwdwpwp  wpryniwydGunniewlip,
NGl pwquwpehy YnnUuwyh wgnbgnueniultn [22]:
Gupwnpynud E, np ntghnuw| wuqguywgdwl  Gnw-
bwyubpp,  wwwpbind  guywht - ninhubpp,  Ywpnn
Gu UJwqgbgut, UGpdhpwhwwwywl othhnhnutph Y-
pwnnidp: Nuuncduwuhpywé gnwywunigwl UG wnyw
Gu Jh pwlh hGunwgnuinienlultn [6,12], npnup quw-
hwuwnwd BU UGpdhpwhwwnwlwl othhnhnuGph dwhuuh
thnthnfunignilGpp TLIP wyuwwpdwt dwdwliwy: Quw-
Jwéd WpJwé hGuinwgnunueynlllbpp gnyg BU wwhu, np
nnuwpwnph gnnyuwht hwwndwénd hpwywlwgynn yp-
pwhwwnignlultph dwdwuwy TLP  wwpwpdwlu Yp-
npwnnidp Lywgtgunid EuEpdhpwhwwnwywl othhnhnutph
Swihuup [6,12], wjuntwdtuwjuhy wuhpwdtwn E hGihwqu
nrunctdUwuhpnunlllGn YuwnwpGl wyn nunnniywdp:

IGwnyhpwhwwnwlwl upnfuwrlng b thufunwd

tndppwhwwnwywl  upnfuwnungh W thupudwl
Jwupuwpgbnwdp  dwdwlwywyhg  wlktuptghninghwih
Jwpunwhpwytputphg Utyu £ Upunfuwnungp W thufuncdp
wpnn GU hwlgbgub, Jh Qwpp pwpnnienlulGph,
huswhuphp BU™ unwdnpuh wWwpniuwyniejwl hwywnudEn
2ugninhutpnud (wuwhpwghw), opwagnpynudp, hGundhpuw-
hwwnwywl uElwynwd |huGine tnnnnupywt Gpywinnedp,
wnhwénieniip  hhqwunutGph  hwdwnp: Uh 2wpe  ht-
tnwgnunnutn  nwnwbwuppgp Bu TLIP - wwpwpdwl
wanbkgnyeniup  nnuuwwph  yhpwhwwnnggnlulbph dw-
Jwlwy htndhpwhwwwywl upunpuwnungh W thupudwl
dnpw, hwdwawju npnug’ nnuwwph® punhwunwn wuggw-
Jugdwdp wugywgdnn yhpwhwwnnigyniuubph dwdwuwy
TLIP yuwwpdwl yhpwnenedp hwdwuwnhnptu Ujwgbguncd
E hGndhpwhwwnwywl upuinfuwnungh W thupudwu hwéw-
huwywuniegniup huswbu wnwug TLIP wwwnpdwl hpw-
Jwuwgwsé wlgqguywguwu [2,6,7,9,11,23], wuwbu £
dtpeh nbnwiht wutuptunhynd Ueputhndwl hGn hwdt-
dwwn [11]:

Swdtdwwnnipyniup
2wpndutph hbwn
Nnuwwph Jhpwhwwnnoenliubph dwdwlwy, pwgh
TLIP wwpwpnudhg, ogunwgnpéynud B Lwle hwpnnuw-
2wpuyhl Uhgthwynuyhl wyl wupwpnwdutp, on.” Utgpl
nnnnn Uywuh hwppenieyuwl wwpwnpnudp (erector spinae

hwpnnUuwwpw)hu wyp  wWw-
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plane block - ESP block), nGunnpnwuhtwp wuwwnpnudp L
wyu: Swwnywwtu J6é hGiwenpennienll £ wnwywgunid
nnuwpwph ypw Yuwnwpdnn JhpwhwunnygnlulGph dw-
Jwlwy yhpwnynn wltbwunwpwéywsd wwrwpnedubph®
ESP-h W TLIP-h hwdGdwwnnwp: ESP  wwwnnudp
Unylwbu gbpdwjuwhtu  huynnnuywdp  hpwywlwgynn
hwpnnUuwwpuwht wwwnnwd £, nph nGwencd inGnwjhu
wlktuptwnphyp UGpdnwbdnd £ nnUwpwnpu nunnn Jdywuh
L jwlwywl Gnuh Jhol, nnuwpwpl nnnnn Jdywuh
hwppenygwl  J69°  nnunntnuyht - Wwpnbph  huswtu
wnwowiht, wjuwytu E hGnhu §nnGpp wwpwpbine
Lywuwnwyny: ESP wuwpwpnulu wnweht wuqwd wnw-
ownlydt, £ 2016 . dnptpnh W hwdwhBnhuwyutph
ynnuhg [13]: Npn2 henhuwyutn gnyg U wdG| nnuwwph
Jpw Yuuwnwnynn yhpwhwunnggnllltphg hGwnn ESP wjw-
2upuwl wpryntuwyGunnigniup hGundhpwhwunwywl guw-
Jwanydwl, gwdwagnynnutph Yhpwnnudp ywywubgUGine
L pwpnnipynllubpp bywgbgubne nGuwuyntuhg [25]: Uw-
Yuyu Ujncuutpp Upnwdned BU, np TLIP wwwipnudp Ywpnn
E wybh wpryntuwybuwn |huk), pwuph np h LwppBpnyeyntu
ESP wyuwwpdwl® wju nEwenid phpwhu U nnununGnwyhu
Wuwpntph dhwju hGwhu gnintpp, huy nnuwwph yh-
pwhwuwninluutph nwend uipdwépp unynpwpwip
Yuwuwnwnynwd £ JGoph Ypw, dpphu gény, W nnunwntnuyhu
Wuwpntph hGwnpu gninGph wywpwpnudp pwjwpwn £
UEpdhpwhwwnwywt W hEindhpwhwunwywl guwdwgpynud
wwwhndGne hwdwp [27]: QUuywd gnigwptpdnn ht-
wnwpepepnujwlp” ESP W TLIP wwpwpnudubpp nnuw-
2wnh  JhpwhwuwnnygynillGph dwdwlwy  hwdtdwwnnn
ghunwywu hnnwélutpp pwywywl phy BU W nLLBU hpw-
npwdtnd  wpryntuplbp: Uwulwynpwwtu Updunupl L
hwdJwhGnhuwyutpp hwdbGdwwnnud Bu TLIP W ESP ww-
2wnnuduGpp nnuuwpwph gnuinuihu - hwwndwénd hpw-
ywlwgdnn Jhpwhwuwnipgyniiubph dwdwuwy W Ggpw-
ywgunud, np npwupe nluEU Unyl wpryndbwydGuinnigggnilup
hGnyhpwhwwnwywt gudwgpydwu W gudwgpynnutph
yhpwndwl Ujwgbguwu ntuwllynlupg, W huwpwynp sE
nplE JGpennh wnwytGinggniu tiw [9], uwywju Ywugp W
hwdwhGnhuwyutpp hwdwudwl hGunwgnuinigjwl dw-
Jwlwy unwunwd U wy wpryntupubp. Upwue gnyg Gu
wndG, np ESP-U nluh wnwyGiniendu TLIP-h Uywwndwdp
[28]: Wuwhund Ywpnn Bup thwuwnb, np dwulwgh-
nwywl  gpwywungywl - ndjwiuGpp pwdwpwn  s6u
nnuwawnph gnnywht hwwndwédnd hpwywuwgynn yp-
pwhwuwnigniuutph dwdwlwy  yhpwndnn  hwpnnuw-
2upwiht wwownpnwdutphg JGyht wnwyGinuenu tnwine
hwdwn: Wuhpwdtwn BL hElnwqw hEunwgnunnupnluuen’
wytih UGé pyny dwulwyhgutph pungpynudny:




Lulwpynd

Wuwhund, Jwulwghwnwywlu gpwywuntpjwl
depneénugyniup gnyg £ wwihu, np TLIP wwwnpnudp
nnuwwph gnunuwyhb hwndwsdh yhpwhwuinngegnlubph
dwdwuwy TLIP wwwpnwd sunnwgwd hudpGph  hwdt-
Jwuwn, bJwgtgunid Eutpdhpwhwwnwywt W hendhpwhw-
tnwywl gwywgnynnutph wwhwlgp, hetgunwd E hEwndh-
pwhwwnwywl guwdh Jwywpnwyp' quwhwwndwd gwdh
quwhwwndwl pYwhl uwunnwyny, punhnwy hGwndhpw-
hwwnwywl 24 dwdp, wwlwubgunwd £ hEinndhpwhwiunw-
Jwu upinfuwntngh W thufudwl hwwhiwywuncpndup,
hGnlwpwp wpryntuwyGun JEpnn £ W wpGih E yhpwnti
wnonw gnpélwywl  wphuwwnwupned:  Uhlinglu  dw-
dwlwy gpbpt pninp hGwnwgnuinnutpp Lpnd B, np
unwgywé nyjwutph wwwgnignnwwunygyniup gudp
E W wuhpwdtiunn £ wybh 2wwn hhdwunubph pungpyti
L wdbh Gpwpwunle hGnwgnunggnlllGp Yuinwntg
unnwgywé ndjwutpp yhdwywagpnptu hwuwnwwnGine hw-
dwip:

ULS hGuwpepepnient £ wnwewgund Lwle TLIP
wuwpwnuwl hwdtdwwnnudp nEghnuw wuggquywgdwl wy
dGennutph htwn, pwuh np wyu nEwend, h tnwppGpngpnLu
wjwgtbpn hudph, unynpwpwp yppwnednd Gu inGnwghu
wltuptwhyutph  nwdnypuER” hwdtdwwnbh  dwdwiny
W hunnygyudp, hGnliwpwp unwgdwd  wprynduputnp
ywpth E J6pwagptl nGghnuw] wuggujwgdwl JGpnnh
puwnpnipjwlp, wy ny eE wnEnwyhu wuktuptwnhyutph hw-
Jwywpqwht wagnbgnieywlp: LUwl hwdGdwunngegndup
huwpwynpnipynil £ tiwihu bwle puwnpgine tngjwp yhpuw-
hwwwywl Jhpwdwnniepjwul wnwyt] hwpdwp wugqguw-
Jwgdwl JGpnn: Gpuywlnigywl  nwuncduwuhpniwlp
gnyg £ wwihu, np wnwyt] hwéwhu hwdtdwwnnuwd U
TLP  wuwwpnwip  Jhpwhwuwnwywl  Jepph  wnbnwjhu
wUkbuptwhyutpny UGputhnuwu hGw, npunbn TLIP ww-
wnnudp npnwyh wrwygincpniu nlup W ESP wyuwwipdw
htwn, uwyuwl wju ntwend tndjwiuEpu hpwpwdtGpd Gu W
hGunwagw nruncdUwuhpnygnillGph wuhpwdtuninendu
yw: 3wny E WG, np npn2 htnhuwyutp funphnupn Gl
tnwihu ny G hwdtdwwng) TLIP W ESP wwpwpnudubpp nu
thnpak wwngby, RS Upwlighg npu £ wytih bwhuplunptih,
w)| wnwownpynd U Yphpwntp yepnuyjw| wwpwpnedutpp
dhwdwdwuwy, Unyt dJdwywpnwynwd®  wnwybjugnyu
wantgnipyntl unwliwint hwdwp [8]:

NwnpnLejwl wpdwuh GU Lwl TLIP wwwpdwl
Jepwptnwl Uh 2wpe  hhduwhutinhpltp, npnp  Juid
punhwupwwbu neunwuwuppdwé sBU, Juid wwn phy
GU nunwUwuhpdwé:  Uwulwdnpwwtu, hwyuntp  E,
np spnuddwd, Gpyuwpwnle  hGundhpwhwwnwywl  unip
gwyp ppnupljuywt gwdwiht  hwdwhinwuhh  wnw-
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owgdwl wwwdwnlbphg Jeyu E [24], hGnlwpwp
Gupwnpynw E, np nbghnw| wluqgwjwgdwl Gnw-
LwyutGpp, Jwutwynpwwtu TLIP wwwnnudp, wytGh wy
Ywnwywptiny htndhpwhwuwnwywl unp gwyp, Ywnpnn
GU UJwqgbgut, ppnuplwywl guywiht hwdwhinwuhoh
wnwowgdwl hwjwlwywunipyniup: Uwywju Jdwuliwgh-
nwywl  gpwywunijwl  neundbwuppninlp gnyg
E wwhu, np pwdwpwn hGwnwgnunggnluubp  sywu
wn  nunnnegjwdp: - Wuhpwdtn U hGunwaquw  Bpyw-
pwwnle hEnwgnunieynilutn” TLIP wywwpuwl hEnwyw
wantgnynillGpp  neuncduwiuppGine bywwnwyny: TLIP
wuwwpuwl dwdwuwly wdtbwhwéwhi Yhpwnrynn wnk-
nwjht wukuptunhyutpu U pniyhyuywhuh 0,25%-wlng
L nnwhdwywhuh 0,375%-wlng 20-30 | (nLénypUGPQ:
LJwd wnbnwiht  wutuptwnhyutpp, nbnwswihtpp W
odwydwjuepu puwnnpdt BU thnpalwywu Gnwuwynd hhup
punniuGind wyp Jhothwybnwht wuwwnpnduGph dwdw-
Lwy yppwnnwlp: Ywppe w Yuwuwwnpbpe wwwgnign-
nwywu pdynyguwt  ywunulGpnd  hpwywlwgywé
hEwnwgnuneynlllbn” wwpgbine TLIP wywpwpdwl dwdw-
Lwy nEnuyhb wuktuptwnhyutph wdwagnyl nenwswihtnp
L Swywutknp:

Pwgh Jtpnuywihg, wlhpwdtwn GU
nuntduwuhpnuegnillbn” wwpgbind wprynp TLIP ww-
pwpnwlt wgnAwd £ Jhpwhwwnngjut inlnnnipjwil,
hGnyhpwhwwnwywt 2ppwuncd huntuupd pEpwwhwih
pwdwudniupnud  pniddwl W hhdwunwungned  |huGinc
inlnnnupgnlllbph Jpw, LdwgbguAcd £ wpryne TLIP ww-
2wnnudp Uepdhpwhwwnwywl wpwl  ynpnwuwnp, huw-
pwdAn £ wpryne Gpywpwgll) W nugtnugutp TLP ww-
2wndwl wgntgnipgniup hwdGincduGph, JwuliwynpuwwGu
nGpuwdtinwgnup W nEpudtntunndhnhuh Uhengny, npnup
hwjinnup BU dwypwdwuwht Wwpnuwihtu wwpwnpnedutph
dwdwlwy wnbnwjht wutuptwhyutph hGwn hwdwwntn
yppwnGint ntwend wuwpwnpdwl  nlnnngywl Gpyw-
nwgdwdp [26]:

GqpwlywgnLpjnLl

Unpdpwagnunyuwiht  Jhothwytnwiht  hwppenejwl
wuwpwnpnudp (TLIP) fununnwdUwihg JGenn £ nnuwwnph
gnnwiht hwwndwsdh  Jhpwhwuwnnoeyndiutph - dwdw-
Lwy utpdphpwhwunwywu W hGndhpwhwwnwywl guw-
Jwanydwl, gwdwagnynnutph Yhpwnnulp ywywubguGine
w hGnyhpwhwwnwywl pwnnniynLultph hw-
dwhuncjwlp Lwqagbgutint hwdwp, uwluwt wuhpwdtwn
E ywwwntb hslhwagw [pwgnighy hGnwgnuiniggnluubn’
wwngGnt upw wpryncbwdGunnegniup W Yhpwndwl
owwnhJdw Ghwlwyutnp:
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NMPNMEHEHME B/OKALDI

rPYAONOACHNYHON MEX®ACUMANIbHON TMJIOCKOCTN NPWH

ONEPAUNAX HA NOACHNYHOM OTAENE NMNO3BOHOYHNKA. OB30P JINTEPATYPbI

AeacapsiH H.C.

ErMY um. M. l'epauu, Kagpedpa aHecmesuonoeuu u UHMeHCU8HoU meparnuu rnoc/1e0urnioMHo20 06pa308aHusi

KnioueBble cnoBa: mexcgacuuaneHas 670kada, xupypaus ro-
3B0HOYHUKG, pe2UOHApPHAsi aHecme3us, [Moc/aeonepayoHHoe
obe3bosnusarue.

Mocne onepaumn Ha MO3BOHOYHVKE [OBOJIBHO CIOXHO Ob6e-
cneunTb afekBaTHoe ob6e36omBaHne. HoONMbLUNMHCTBO NALMEHTOB
CTPafAloT OT CMIbHOW MW OYeHb CUIbHOV MOCieonepaLyoHHON
60n1. MHOrouvcneHHble WCCNefOBaHMS MPOLEMOHCTPMPOBANM
3 DEKTMBHOCTb Pa3/IMYHbLIX METOAOB PErMOHApHON aHeCTe3nn B
nocneonepauynoHHom obe3bonmBaHnn. B nocnegHve rogsl Ans nH-
Tpa- 1 NOC/Ie0NepaLVoOHHON aHANIbre3nn Npy onepaumsix Ha Nosic-
HWYHOM OTAEeNIe MO3BOHOYHMKA CTaNa LWMPOKO NPUMEHSTbCS 610-
Kada rpynonoscHMYHon mexdacumansHon nnockoctu (TLIP). 3to
- Pa3HOBWMOHOCTb PErMOHApHOW aHecTe3nn, BO BPeMSI KOTOPOW
MECTHbIi @HECTETUK MOoJ, YNbTPa3BYKOBbIM KOHTPOJEM, BBOAMT-
CS1 MeXay MHOropasgesbHON 1 LJIMHHEWLLEeN MbIWLAMN C Lenbio
0OXBaTa 3afHWX BETBeN CMMHHOMO3roBbiXx HepBoB. TLIP-6noka-
Ia 6bina Bnepsble npeanoxeHa Hand et al. 8 2015 rogy. Llenb
HaCTOSILLEro MCCNeNOBAHNSA — aHaNM3 HayuHbIX Ny6avKauwi o
TLIP-610Kane B OCHOBHbIX 31EKTPOHHbIX 6a3ax AaHHbIX (PubMed,
Scopus, Google Scholar, Web of Science) n cpaBHeHve onepauwii
Ha MOSICHNYHOM OTAene Mo3BOHOYHMKA C 6nokapon TLIP n 6e3
Hee No C1efyoWyMM KpUTEPUSAM: NHTEHCMBHOCTL 60/n B nocne-
OMnepaLyoHHOM nepuoge, nocieonepaumoHHas notpebHocTb B
QHaNbreTnKax, NHTPAonepaLyioHHOe VMCNo/b30BaHNE ONVOWLOB,
yactoTa NoC1eonepaLmMoHHON TOLWHOTbLI U PBOTbI, CPAaBHEHWE C
IpyriMMn MeToiaMn perMoHapHov aHecTesnun.

AHanu3 nutepaTtypbl cBUAETENLCTBYET, UTo TLIP-6nokapa npu

SUMMARY

onepaumsx Ha NosICHUYHOM OTAENEe NMO3BOHOYHMKA CHUXKAET Mo-
TPebHOCTb B MHTPa- 1 NOCIEONEPALMOHHBIX aHaNbreTrKax, ypo-
BeHb Moc/iieonepauyoHHon 601, YacToTy mocneonepauvioHHON
TOLUHOTbI, PBOTbI M TaKMM 06pa3om ABnseTcs 3PdeKTVBHbIM Me-
TOAOM M MOXKET NPUMEHSATLCS B KIIMHUYECKON NpakTuke. B 1o e
BpPEMSI MOXHO KOHCTATMPOBAaTb, UTO [JOKA3aTe/lbHOCTb MOJyYeH-
HbIX JAHHbIX HM3Kasa W N9 CTAaTUCTUYECKOro NOATBEPXKAEHNS NO-
NyYeHHbIX AaHHbIX HEOOXOANMbI AONOHUTE/bHbIE NCCIEA0BaHNS
C BOBNeyeHveM 60/bLIero Yncia naumeHToB 1 AO/bLIEN NPoJo-
XWUTeNbHOCTbIO HabntopeHni. B yactHocTH, HeobxoanMmel nccne-
JOBaHWA Ha npeaMeT onpefenexHuns asnsetca an TLIP-6n1okaga
[0OCTaTOYHO 3(ODEKTUBHONM NO CPABHEHMIO C ApYrMKN BoKagamm,
ocobeHHo ESP-6nokapon, cHmxkaet nn TLIP-6nokapa uyactoty
BO3HWKHOBEHNS XPOHMYECKoro 601eBoro CMHAPOMa, BAMSIET NN
OHa Ha NPOAOMKUTENBHOCTL OMepaLun, NOoCIeonepaLyioOHHOro
npebbiBaHNA B OTAENEHNW WHTEHCMBHOW Tepannn 1 Ha NpPOAO/-
KUTENBHOCTb NpebbiBaHNA B CTaumMoHape, cHkaeT an TLIP-6no-
Kafa MHTPAoNepaLIMOHHY0 KPOBOMOTEPHO, AAET /I BO3MOXHOCTb
NpONOHrMpoBaTh 1 ycnnntb 3dpdekT TLIP-6n10Kaabl C NOMOLLbLIO
a[blOBAHTOB, B YaCTHOCTK, IeKCAMeTa30Ha 1 AeKCMeaeToOMMANHA.

Bnokapa rpymonosiCHAYHON MexdacumanbHOW NA0CKOCTH
ABNSETCA NEepCneKTUBHOW METOAVKOW WHTpa- M nocneonepauu-
OHHOWM aHanbresvn, CHUXEHWUS WCMONb30BaAHNA aHANbreTUKOB
N YMEHbLUEHNSI MOCIEONEPALMOHHBIX OCIOXHEHWA B XMPYprin
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ONTMMasbHbIX METOAOB NPUMEHEHNS.
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Pain management after spine surgery is challenging and usu-
ally not sufficient. Most patients suffer from severe postopera-
tive pain. Numerous studies have demonstrated the effective-
ness of various regional anesthetic techniques in postoperative
pain management. In recent years, thoracolumbar interfascial
plane block (TLIP) has become widely used for perioperative
analgesia during lumbar spine surgeries. It is a type of ultra-
sound-guided plane block, during which a local anesthetic is
injected into the fascial plane between the multifidus and lon-
gissimus muscles, with the aim of blocking the dorsal rami of the
thoracolumbar nerves. TLIP block was first proposed by Hand
et al. in 2015. The aim of this study is to review the scientific
publications regarding the use of TLIP block in lumbar spine sur-
gery in the most popular electronic databases, such as PubMed,
Scopus, Google Scholar, Web of Science, and comparing lum-
bar spine surgeries with and without TLIP block according to the
following criteria: postoperative pain intensity, postoperative
analgesic requirement, intraoperative opioid use, incidence of
postoperative nausea and vomiting, comparison with other re-
gional anesthesia methods.

Analysis of the reviewed literature shows that TLIP block in

lumbar spine surgery reduces the requirement of perioperative
analgesics, decreases the intensity of postoperative pain up to
24 hours postoperatively, reduces the frequency of postoper-
ative nausea and vomiting, therefore, is an effective method
and can be used in daily practice. At the same time, almost all
researchers consider that obtained data quality is low and that
more studies with a larger number of patients and a longer du-
ration are needed to statistically confirm the obtained data. In
particular, studies are needed to determine whether TLIP block
is sufficiently effective compared to other regional anesthesia
methods, especially erector spinae plane block (ESP), wheth-
er TLIP block reduces the incidence of chronic pain syndrome,
whether it affects the duration of surgery, postoperative inten-
sive care unit treatment and length of hospital stay, whether
TLIP-block reduces intraoperative blood loss, whether it is pos-
sible to prolong and enhance the effect of TLIP block with adju-
vants, in particular dexamethasone and dexmedetomidine.

Thoracolumbar interfascial plane block (TLIP) is a promising
method for perioperative analgesia, reduction of analgesic use
and postoperative complications in lumbar spine surgery, how-
ever, further studies are needed to determine its effectiveness
and optimal application methods.
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Autism Spectrum Disorder (ASD), according to the
Centers for Disease Control and Prevention (CDC), is a
condition of nervous system development that can result
in substantial problems in the social, behavioral, and com-
munication domains.

Leo Kanner, an Austrian-American psychiatrist, ini-
tially identified autism in 1943 as an underlying inability
to establish genuine emotional contact with others [32].

The diagnosis of ASD is based on three key domains:
communication difficulties (verbal and nonverbal), social
interaction problems, and restricted, stereotyped repeti-
tive behavior and interests.

Despite intensive research, not all etiologic factors
for ASD have been adequately investigated. Significant
progress has been made in figuring out the genetic and
neurological underpinnings of this disorder [46]. ASD is
heritable, but environmental factors also have a signifi-
cant impact [48].

The main genetic risk factors for autism spectrum
disorder are summarized in this review.

While ASD symptoms typically begin to develop by
age three, recent research suggests that they can also
appear as early as from 6 to 18 months of age and may
not fully manifest until school age or later [52]. Compared
to severe cases, milder cases have a lower likelihood of
being discovered and properly diagnosed while they are
younger [60]. Around four times as many men as women
have ASD, while the sex ratio declines as severity rises
[56].

Intellectual disability, existing in about 30% of cases
[10] and attention deficits (occurring in 30-40% of cases),
along with issues with sensory sensitivity, gastrointestinal
tract, anxiety, sleep disorders, depression, immunologi-
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cal deficits, etc., are typical impairments associated with
ASD [12]. Genetic disorders, such as tuberous sclerosis,
fragile X syndrome, Timothy syndrome, and others may
be presentin up to 15% of cases [15].

Clinical diagnosis of ASD is based on expert judgment
referring to serious impairments in the main behavioral
domains. The Diagnostic and Statistical Manual of Men-
tal Disorders’ fifth version (DSM-5), released in 2013,
modified the diagnostic criteria for ASD [16]. Asperger’s
syndrome, autistic disorder, and pervasive developmen-
tal disabilities were among the diagnostic categories that
were eliminated to establish the single category known
as ASD. The DSM-5 combined the criteria for social and
communication deficits into one domain and included a
severity scale. Moreover, in addition to ASD, social com-
munication disorder (SCD) has been included as a new
diagnosis [16].

One of the most serious neurodevelopmental disor-
ders in the world, ASD, places a heavy financial strain on
caregivers and families. In the US, it has been calculated
that the annual overall costs related to ASD will be close
to $250 billion. The estimated lifetime expenditures for
each person with ASD were reported to be between $1.5
and $2.5 million (in US dollars, 2012) [8]. However, these
expenditures may be underestimated because of a his-
torically low diagnosis rate of ASD. Thus, it is anticipated
that by 2025, the total costs associated with ASD will ex-
ceed $450 billion [39]. ASD is unreasonably thought to
be a childhood condition, whereas it has lifelong impair-
ments. Psychiatric comorbidities are also present along
with main deficits [33]. ASD has been linked to a high
risk of non-behavioral health effects like injury [42] and
elevated mortality risk [50]. As a result, research on ASD
in adults has grown over the past ten years, and results
related to lifelong quality of life for those with ASD have
now been reported [28].

The aim of this review is to identify and describe the
most significant genetic risk factors of autism spectrum
disorder.

EPIDEMIOLOGY
Around 1 in 59 children, according to the Centers for




Disease Control and Prevention (CDC), have an ASD di-
agnosis. In 2012, the CDC reported that about 1.5% of
8-year-old children in the United States had ASD. This
was established via active surveillance and professional
evaluation of medical and academic records [10]. The
estimates for 2012 were comparable to those for 2010.
The initial CDC monitoring prevalence was 0.66% in 2002
[4]. Nevertheless, a large telephone survey conducted
between 2011 and 2014 that relied on parents report-
ing the ASD diagnosis in their children (3 to 17 years old)
produced a slightly higher US national prevalence figure
(2.2%) [59]. The findings show that milder ASD cases
have accounted for a large portion of the growth in CDC
estimates over the past ten years, while changes in the
prevalence of ASD combined with intellectual disability
have been less pronounced [4]. The use of administrative
data to separate fluctuation in ASD prevalence owing to
change in real risk from variation due to other factors is
hampered by the ongoing difficulties of changes in diag-
nostic technique, coding, as well as community aware-
ness [29, 40].

Estimates of US prevalence are influenced by de-
mographic variables. In particular, Hispanic ethnicity, non-
White race, and poor socioeconomic status (SES) have
been linked to lower ASD prevalence and delayed diag-
nosis [34]. Different US regions’ disparities in prevalence
have decreased over time, and they are less noticeable
when there is an intellectual disability present [18]. In con-
trast, ASD diagnosis in Scandinavian countries tend to be
associated with risk variables for lower SES [47].

In 2010, the World Health Organization reported
that 0.76% of children worldwide have ASD [5], even
though this data came from nations with only 16% of
the world’s children [21]. Several international system-
atic analyses of prevalence studies have reported simi-
lar summary figures of around 0.7% [5, 20], however, a
Chinese assessment revealed lower estimates [55]. Yet,
summary estimates mask geographic, methodological,
and temporal variability. In South Korea between 2005
and 2009, the highest estimate of the most current glob-
alincidence was 2.64% for children of the age group from
7 to 12 years old. A two-stage screening-confirmation
strategy was implemented for this measurement [38].
According to registration statistics, the estimated prev-
alence of ASD in 2011 was greater than 1% in Finland
and Sweden and 1.5% in Denmark. These measurements
reveal a consistent rise in the prevalence of age-specific
ASD from 1990 to 2007 [3], which is similar to reports
in the United States [10]. In Sweden, the increase was
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explained by better documentation and the detection of
milder ASD [30]. All of these attempts to estimate the
frequency of ASD abroad [27, 43] nevertheless confront
the same difficulties as those made in the United States.
Ultimately, substantial prevalence data from developing
countries are still very limited. Although there has been
an increase in interest over the past 10 years, there has
not been sufficient research on how cultural differences
affect the understanding of and diagnosis of ASD glob-
ally [20, 53]. It is also important to note that almost all
descriptive epidemiological research on ASD has focused
on children. In England, only one proper study examining
the prevalence of ASD in adults was carried out in 2007
[7]. To arrive at an estimate of 1%, this study used a
community-based adult sample using a two-stage active
screening-confirmation strategy.

GENETIC RISK FACTORS

The evidence from twin and family studies is largely
in favor of a genetic etiology for ASD. Currently, estima-
tions on genetics in Europe and the United States range
from 50% to 95% [26, 49]. Moreover, siblings of autis-
tic children are more likely to repeat behaviors by 3%
to 18% [11, 45]. In recent decade, genetic studies have
been quite successful at identifying rare genetic variation,
including inherited and de novo mutations, copy number
variations (CNVs) linked to autistic features [25]. The cu-
mulative effect of multiple common genetic variations is
a significant indicator for ASD risk [6, 14]. Many reliable
candidate genes have been identified, such as members
of the neurexins family (e.g., CNTNAP2), contactin mem-
bers (e.g., CNTN4), postsynaptic scaffolding members
(e.g., SHANK3), and members of the chromatin remod-
eling family (e.g., CHD?2) (see Table 1). There is more and
more evidence to support the idea that genetic risk varia-
tions seen in people with ASD combine on shared hered-
itary pathways. It is also believed that common variations
causing ASD’s polygenic origin are shared by other neu-
rodevelopmental and psychiatric disorders. Large-scale
genome-wide ASD and cross-disorder association stud-
ies with enough statistical power are necessary to esti-
mate small effects from common genetic variants.

Gene-by-Environment Interaction

The high phenotypic and genetic variation indicates a
complex etiology for ASD, despite the strong hereditary
component. There are conflicting findings about the sig-
nificance of environmental factors in the development of
ASD. Some samples exhibit a dominant additive genetic
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Table 1

Summary of main genetic risk factors associated with ASD
e
Inherited and de-novo mutations

Copy number variations

Multiple genetic variations

Neurexin family genes (e.g., CNTNAP2)
Contactin genes (e.g., CNTN4)

Postsynaptic scaffolding genes (e.g., SHANK3)
Chromatin remodeling genes (e.g., CHD2)

effect, whereas others demonstrate about equal con-
tributions from heritable and non-heritable components
[53].

It was first suggested that perinatal complications
could be a result of interactions of genetic and environ-
mental factors. In fact, the epidemiological study including
a comparison group of siblings presented healthy siblings
had less prenatal and perinatal complications than their
autistic siblings, but more than controls [24]. According to
this, people with ASD may react differently to the same
environmental factors and may be less resilient to the
prenatal adverse experience compared to their siblings.
Moreover, research using animal models has demonstrat-
ed that genetic abnormalities in synaptic function may al-
ter susceptibility to environmental influences [22]. Also,
animal models have shown that the premature brain’s
the most serious pathology is the disruption of synaptic
development [13]. It was therefore proposed that envi-
ronmental variables and gene abnormalities in synaptic
function would interact to increase the risk of ASD. Anoth-
er hypothesis suggested is the interaction between mel-
atonin pathway genetic variations and oxidative stress
[54, 58]. Additionally, it was hypothesized that genetic
variations result in deficit in enzymes [44]. Furthermore,
a number of prenatal and neonatal risk factors may be
linked to a higher risk of hypoxia [23, 57]. It was hypoth-
esized that a deficit of melatonin could be considered in
the consequences of perinatal distress [9].

Apart from these conclusions, some animal models
bring evidence supporting the contribution of gene-by-en-
vironment (GxE) to ASD risk [19]. Ehninger et al. conclud-
ed that mice which were haploinsufficient for the TSC2
gene showed a lack of normal social behavior only when
experienced maternal immune activation exposure. Ac-
cording to the authors, the immune activation may be
more prominent in mutants due to the role of TSC/mTOR
signaling in the adaptive immune response regulation.
Another animal model [1] described prenatal maternal
immune activation and expression of a mutant DISCI
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protein interaction which resulted in changed sociability.

Despite these interesting results, family and popu-
lation-based association studies in ASD have not been
done for GxE interaction yet. The major problem related
to this kind of study is that the power to detect GXE inter-
actions is even lower than the one to detect genetic or
environmental effects. In addition, GXE research in other
psychiatric disorders has recently shown the absence of
many positive results [17]. However, these studies are
essential and might support to disclosure of the incon-
sistency in results found in classical association studies
and provide useful hints for prevention. There have been
launched two large prospective epidemiological studies
investigating environmental factors and GxE interaction.
The first study is “The National Children’s study” follow-
ing 100000 children in the US from conception to age 21
[37]. Biological samples are taken both from a mother
and the child. The second one is “The Autism Birth Co-
hort” which will follow 100000 children from conception
to age 7 [51]. Biological samples are collected from chil-
dren and both parents.

Another challenge in family and population-based
association studies is that study of the interaction of rare
variants associated with ASD and environmental factors
in populations carrying identical mutations would be help-
ful but will be difficult to implement due to the small num-
ber of carriers.

To meet these challenges and to develop research
in this area, several investigations have been started to
collect convenient data sets. In addition, work to develop
novel tools to enable meta-GxE analyses across studies
and application of recently established well-powered GxE
methods is in the process.

Epigenetics

Epigenetics describes a broad range of molecular
information that locates on top of the DNA sequence
and reqgulates a wide set of cellular processes, involving
gene expression, imprinting. Lately, there has been an in-
creased interest in investigating epigenetics in ASD due
to their potential mechanistic involvement in etiology,
or to serve as biomarkers of previous exposure or dis-
ease [34]. Studies have reported that DNA in particular
to explain the effects of environmental exposure or GxE
associations with ASD methylation, a type of epigenetic
change, can be controlled by genetic variation [40] and
can change due to environmental factors [2, 31, 36] (See
Table 1).

What’s more, Rett syndrome, Angelman syndrome,




and fragile X syndrome are all caused by epigenetic de-
regulation [1, 17, 19], and each has phenotypic overlap
with ASD. Epigenetic changes have been described in
the brains of individuals with ASD, including hypo- and
hyper-methylation and spreading of histone 3 lysine 4
trimethylation marks, as well as in DNA derived from a
range of other tissues. These findings show the future
potential for epigenetics to serve as a biomarker of dis-
ease. What is more, rare genetic variants for ASD affect
chromatin remodeling, another aspect of epigenetic reg-
ulation. Chromatin structure has not been investigated in
ASD yet as well.

Genomics

There has been considerable focus recently on lever-
aging genomics to define common biological processes
implicated across genetic discoveries in ASD. Investiga-
tion of rare variants linked to ASD has reported three
common biological pathways—chromatin remodeling,
synaptic cell adhesion and scaffolding, and neuronal
signaling and development [25, 37]. The results of tran-
scriptomics studies, considering ASD-associated co-ex-
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FEHETUYECKME ®AKTOPbI PUCKA PACCTPONCTB AYTUCTUYECKOIO CMEKTPA

MxumapsiH M.
EITMY, Hedpo-HayyHasi nabopamopusi

KnioueBble cnoBa: paccmpolicmeo aymucmu4ecko20 Crekmpa,
3nudemuosiozusi, YaKkmopel pucka, 2eHemuKa.

Llenb 3TOoro o63opa — onuncatb OCHOBHble FeHeTuyecKne
dakTopbl pyrcKa paccTponcTB aytuctudeckoro cnektpa (PAC).
ﬂ.aHHbIe Pa3NnNYHbIX reHeTn4YeCcknx I/ICCne,ElOBaHI/IVI BbIABUN He-
CKOJIbKO pefkunx MyTaLI,VIVI de NOVO, a TaKXe 3nnreHeTnky, Noan-
FeHHbIN PUCK 1 B3aMMOLEVCTBME FeHOB C OKPY»KatoLwen cpeaon.
3a nocnegHne pecatb neT 66110 06HapY»KEHO, YTO COTHN FeHOB
nrpatoT poJib B Cepbe3HbIX NOBEAEHYECKNX, COUMANIbHbIX N KOM-
MYHUKATUBHbIX npo6neMax, C KOTOPbIMWN 4YacCTO CTA/IKMBAKOTCA

noan ¢ PAC. OTKpbITue onpefeneHHbIX annenem, Bbi3biBatoLLmxX
CNeKTp ayTM3Ma, BHEC/IO pellarwmii BKNag B noHnMaHne PAC.
OpHako, ecTb elwe MHoro BonpocoB 6e3 oTBeToB. CTaHOBUTCA
04YeBNAHbIM, YTO (DAKTOPbI OKPY>KaloLen cpedbl 1 TO, Kak OHK
B3aMMOJENCTBYIOT C HacnefcTBeHHbIMM (akTopamu, ciemyet
yunTbiBaTb Npu onpegenexnnn stnonormn PAC. TeM He MeHee,
Heobxoanmbl 6onee LeneHanpaBieHHble NCCNefoBaHNs, YTOObI
TOYHO onpeaennTb cneundmryeckne HacneacTBeHHble aKTopsbl
pucka PAC.
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CPABHWTEJIbHbIN AHAZIN3 METO40B JIABOPATOPHOM
ANATHOCTWUKWN HELICOBACTER PYLORI. Ob30P NNTEPATYPbI

AsazsH M.H, EeaHsiH A

ETrMY um. M. lepauu, Kypc AnemepHamueHoU MeduuuHsi, Kagpedpa nponedesmuxu 8HympeHHux 6o/1e3Hel
lMonyyera 05.12.2022, peueH3upoeaHa 16.01.2023, npuHsama 28.04.2023

KnioueBble cnoBa: memodsl 1a60pamopHoU duaeHoCmu-
KU, ypeasHslli mecm, xesukobakmep nusiaopu.

«Hnuero He nponcxoanT 6e3 npuunHbl. Ecim uto-To
NPpOM30LLIO, TO MOXHO OblTb YBEPEHHbIM, UTO A5 3TOr0
6bina nprunHay» (Mnnokpar).

Wudekunsa Helicobacter pylori (H. pylori) aBnsetcs
MPUYMHON MHOTMX racTpPoAyoAeHanbHbiX 3aboneBaHui,
BK/KOYas XPOHUUECKMIA aKTUBHbLIN TacTpuUT, S3BEHHYH
6onesHb, aTpoUUYECKNIA racTpuT, IMMAOMY N paK *Ke-
nyoka [5, 6, 11, 25, 31, 34]. NMpumepHo B 80% cnyuaes
A3BeHHOW 6one3Hn obHapyxuBaeTca nHdekuns H. pylori,
a npepnonaraeMblii puck pasBuUTUS 13BEHHON 6onesHn y
NauMeHToB, MHMUUMPOBAHHLIX H. pylori, COCTaBNseT OKo-
no 15% [23]. Pak »kenyanka sBnseTca TpeTben no 3Hauu-
MOCTM MPUYMHON CMEepPTH OT paka BO BCEM MUPeE, a MH(EK-
uvsa H. pylori asnsetca npnunHon 74,7% Bcex cnyyaes
HeKapAnanbHOro paka xenyaka [13,26].

NHdekuna H. pylori nopaxkaeTr 6onee MNONOBMWHbI
B3pOC/I0Oro HaceneHnst BO BCEM MMPe, HO pacnpoCTpaHeH-
HOCTb MHeKunn H. pylori LUIMPOKO BapbMpyeT B 3aBUCK-
MOCTM OT reorpadvyeckoro permoHa, Bo3pacrta, pachl
N counanbHo-3KoHOMKUYecKoro cratyca. C Bo3pacTom,
06bIYHO, MOBLILAETCS U pacnpOCTpaHeHHOCTb H. pylori.
TOuUHbIN NYTb 3apaxenns H. pylori RO CMX NOp HEN3BECTEH.
bakTepun H. pylori moryT nepenaBaTbCsa OT YenoBeKa K
UuenoBeKy Npu MPSIMOM KOHTAKTe CO C/IIOHOW, PBOTHbLIMU
Maccamun nnu pekanuamn. H. pylori MoxxeT nepefaBaTbCs
uepes 3apaxeHHyto nuily unv sogy [25, 31, 47].

BmecTe c TeM, Npy aHanv3e BpeMeHHbIX TEHAEHLN B
nocnefHve fecatmneTvs B 60NbLINMHCTBE CTpaH Haboaa-
€TCS CHUXKeHVe pacnpoCTpaHeHHOCTU MHdekunn H. pylori,
UTO CBSA3AHO C LUMPOKNM NPUMEHEHWNEM PA3INYHbIX METO-
[OB ee AMarHOCTUKN 1 CxeM ee aHTnbakTepunanbHon Tepa-
nvun, NHaye roBops, apaankauven H. pylori [36].

* AODPEC ANA KOPPECNOHAEHLUWNN

[.A. EransH
ErMY, Kagpedpa nponedemuxu eHympeHHuUx 6o/se3Heu

Adpec: PA, EpesaH, 0025, yn. KopbtoHa 2
3n. nouma: gayeganyan@mail.ru
Ten.: (+374) 91 36 40 25
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B BA3M C BblleCKa3aHHbIM, OYeHb Ba)XHa CBOEB-
peMeHHas AMAarHocTMKa W fieyeHne JaHHOW MHbeKumu.
MNocnegHne MexayHapoLHble KOHCEHCYCbl PEKOMEHAYT
npoBefeHne 3paanKaLMoHHON (AOCNIOBHO C aHr .- UCKope-
HeHune) Tepanvmn y BCexX MHMULMPOBAHHBIX MPY OTCYTCTBUM
NpOTMBOMOKAa3aHui [7, 4 1], NO3TOMY KpariHe aKkTyaNnbHOW
AaBngeTcs MHdopMauns 0 AOCTOMHCTBAX M HepjocTaTKax
Pa3fIMUHbIX METOAOB ANarHoCTuKkn H. pylori [2, 9].

Ytobbl onpenennTtb, ecTb My Bac MHdeKkumsa H.
pylori ncnonb3yroTCca HECKONBKO NabopaTopHbIX TECTOB U
npouenyp. TectTmpoBaHne BaXXHO He TONIbKO Ans obHapy-
xenwus H. pylori, Ho n pna onpeaeneHns 3deKTUBHOCTH
neyeHus.

Llenb paboTbl. B HacToslee BpemMs OOCTYNHO He-
CKOJIbKO TECTOB ANS1 AMArHOCTMKK nHdekumn H. pylori. B
LaHHOM 0630pe nuTepaTypbl Mbl COCPEAOTOUMMCS Ha No-
Ne3HOCTN N OrPaHMYEHNAX COBPEMEHHBIX OMarHoctnye-
CKMX MEeTO[OB, a TaKXe Ha nociegHnx pa3paboTkax 3Tux
TeCToB, KOTOpble CMOCOBCTBYIOT MOBLILWEHNIO TOYHOCTH
OMarHOCTMKK, MOCKOJIbKY TOYHAs AMArHOCTMKA MHMEKLMN
H. pylori aBnseTca BaXXHOW YacTbio 3(hPEeKTNBHOroO neye-
HMS YKa3aHHbIX Bbllle 3a601eBaHni.

MeToabl AMarHocTvkn H. pylori yCnoBHO MOXXHO pas-
LennTb Ha NpsiMble, KOTOpble onpefensioT Bo3byanTens,
ero reHeTnyeckni Matepuan (aHTUreH) 1 HenpsiMble
(KoCBeHHbIE), KOTOPbIE BbIABASKOT NPOAYKTbl MeTabonms-
Ma MWKpOOPraHvW3Ma wuam aHtutena k bakrepuum B Kpo-
BN. KpoMe TOro, metonbl BbissBneHwus H. pylori penatcs
Ha VHBAa3NBHble N HevHBa3vBHble. [1ng obHapyxeHns H.
pylori LOCTYyNHO HECKONIbKO MHBA3WBHbIX N HEMHBA3VBHbIX
ONArHOCTMYECKNX TeCTOB, M KaXAbll TeCT UMeeT CBOI
NMONE3HOCTb W OFPAHWYEHUS] B PA3INYHBIX KIMHUYECKMX
cnTyaumsx. VIHBasvBHbIe TeCTbl MPOBOAATCS C MOMOLLbIO
obpasuoB 3HOOCKOMMYeckon 6uoncum npu nposefge-
H1M dmbporactpockonmmn (PrAC). 3T TecTbl BKAOYAOT
rMCTONOIMIO, MOCEB MAN MUKpOoBMonormyeckoe KynbTu-
BVMPOBaHMe, 3KCMpecc-TeCT Ha ypeasy, a TaKkKe MOJeKy-
NsipHble MeTodbl. MoneKynsipHble MeTOAbl, B YaCTHOCTH
C NpMMEHEeHMEM NoAnMepasHoK uenHon peakumn (MLP)
Ha Hanuume aHTUreHoB H. pylori, MOTyT NCNONB30BATbLCA
NMOMMMO M3yyeHns BrnonTaTtoB CN3NCTON 0B0NOYUKK Ke-




nyaka (COXK) n npy nccnefoBaHum Kana, CatoHbl, 3y6HOro
HaneTa, »KeynoYHOro COKa, a TakKe Npob OKpy»KatoLwen
cpenbl, HanpuMep, NMMTbeBOW BOAbI.

LvnarHoctrka nHdekunn H. pylori BO3MOXXHa He To/b-
KO MHBA3MBHO, TO eCTb BO Bpems npoueaypbl ®IAC, Ho n,
YTO OYeHb BaxkHO, 6e3 faHHon npouenypbl. Cpean HewH-
Ba3MBHbIX TECTOB [bIXaTe/IbHbI TECT HA MOYEBWHY - ype-
a3HbIi gbixatenbHbli Tect (YAT), ncnonb3yembii bonee
30 nert, LO VX MOP OCTAETCH CaMbIM MOMYSPHLIM W TOY-
HbIM HEVHBA3WBHbLIM TECTOM /151 AMArHOCTUKN NHEKLMN
H. pylori. Y AT n MOneKynspHble TeCTbl HA QHTUrEeH B CTyNe
ABNSAIOTCA Hanbonee LWMPOKO MCMOMb3yeMbIMA HEUHBA-
3MBHbIMW TecTaMmu, TOrAa Kak Cceposiornyeckne nccnepo-
BaHWS KPOBW MOJE3Hbl B CKPUHWMHIOBbIX M 3MMAEMWUOOIN-
YeCKNX NccnefoBaHnsX.

1. NuBasuBHbIe MeToAbl BbisiBNeHus H. pylori
1.1. Mncronoruueckunit meton

'McTonornyecknii MmeToq no3sosseT npsamMo obHapy-
XunTb H. pylori B 6nonTtatax cnm3auncron ob6oioukun. Kpome
TOro, OH SIBASIeTCA MCTOPMYECKM NepBbIM METOAOM ANarHo-
CTVMKK nH@eKumn H. pylori. OoHaAKO Ha ANArHOCTUYECKYHD
TOYHOCTb FTMCTONIOMNN BANSIET HECKOIbKO (DAKTOPOB, TAKNX
KaK MecTo, pa3Mep 1 KoIM4yecTBo B1oncuin, MeTofbl OKpa-
LUMBAHNS, NPUEM MHIMBMTOPOB NPOTOHHOKM nomnbl (VIM),
QHTNOMOTMKOB, NPenapaToB BUCMYTA, @ TaKXKe 1 OMbIT UC-
cnepylowero natonora. ['mcronornyeckoe nccnenoBaHve
MO3BONSIET HE TONILKO BbISIBUTL H. pylori, HO N onNpepenvTb
KONMYeCTBEHHO CTeneHb BakTepranbHON obceMeHeHHo-
CTKW, NO3BONISIET OLEHNTb XapaKTep W aKTMBHOCTb BOCMa-
nenna COXK, BbISIBUTb Hannune ApYyrux NaTonornyecknx
MpOLECCOB (CTeMneHb BbIpaXXeHHOCTV aTPOdUN, KNLLEYHON
MeTaniasnv UM NpenpakoBbiX M3MeHeHun) [27]. Tucto-
NOrMYEeCKNA METOA MO3BONSET HEMOCPEACTBEHHO BU3ya-
nn3npoBatb H. pylori n MoXxeT BbITb pEKOMEHAOBAH Ais
NepBWYHON AMArHOCTUKN Yy BOMBbHBIX, KOTOPbIM MOKAa3aHa
I AC. Nposegexne IIAC nnwb Ans gnarHoctnku H. pylori
HeLenecoobpasHo, ogHako 3abop buontatos Ha H. pylori
Npwv 3HAOCKONNM Y NALMEHTOB C CMMMTOMaMM UV aHAMHE-
CTMYECKNMM LAHHBIMM, CBSA3AHHBIMW C BO3MOXXHOW Manur-
HM3aumen A3Bbl XXeayaka Wan C pa3BuUTNEM NEePBUYHOrO
paka enynka, HeobxogmM [47]. [Insg 3neKTNBHOW OKpa-
Ckn H. pylori B 6uontatax COXX NprMEeHsIIOT pasnnyHblie
MeTOAMKM, TaKMe KaK OKpacky no Mmse, ToNynanHoBbIM
CnHUM, cepebpenne no BaptuH-Ctappu, no Npamy, MNme-
Hecy 1 eHTe, Npy KOTOPbIX CNeLMdUYHOCTb MOXET BOCTU-
rate 90-100% [9].

HepnocraTtkom BCex 31eKTUBHbIX METOANK OKPaCKy sB-
NAeTCs NoXas BU3yanu3aums nNaTormcToNornyecknx mns-
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MeHeHnn B COXK, KOTopble nyylle BCero BbISIBASIOTCA NpW
OKPaLUMBaHNN reMaTOKCUIMHOM-303MHOM. [lpn oKpaww-
BaHWN reMaTOKCUANHOM 1 303MHOM YyBCTBUTENBHOCTb W
CNeundmryYHOCTb 3HAUNTENIBHO CHUXAKOTCS, cocTaBnss 69-
93% 1 87-90% cootBeTcTBEeHHO. OKpawmBaHve no [MM3e
ABNSETCS METOLOM BblbOpa 13-3a MeHee AOPOroCTOALMNX
MaTepranos, XOpoLen BOCNPOM3BOAMMOCTY U YyBCTBU-
TenbHocT pesynbTtatoB [40]. Onpenenenne H. pylori ¢
MOMOLLbIO TMCTOIOrMYECKOro MeTOAA 3aHMMaeT 2-3 OHS 1
OnpefesnieHHo 3aBWCHT OT onbiTa Bpaya. CneundmnyHoCcTb
rmcTtonornyeckoro metoga moxet gocturate 100%, a
yyBcTBUTENBHOCTL — 91-93% [30]. HecmoTps Ha Bbico-
KYI0 YyBCTBUTE/NbHOCTb FMCTOI0MMYECKOro METOAQ, Ha ero
ANarHOCTMYECKYH TOYHOCTb MOXKET OKa3aTb BAMSHWE KO-
NnyectBO 6MONTATOB M MECTO MX 3abopa, yunTbiBas ToT
daKT, uto bakTepwmn H. pylori MoryT 6bITb HEpaBHOMEPHO
pacnpegenexbl no COX. [na nonyyeHns onTMManbHOWM
NHPOPMaLMM PeKOMEHAYETCS MHOXKeCTBeHHas buoncus,
KOTOpas Takxe obecrneunBaeT MOP(ONOrMyeckyto oLeH-
Ky COXX [27]. ObHoBneHHass CnaHenckas cuctema peko-
MeHgyeT 6paTb 06pa3upbl 61MONCMK M3 NATU PasHbIX MecT
Xenyaka Kak A5 onTMMasibHOW OLLeHKM CTENEHN 1 CTaanm
racTpuTa, TaKk u BbisiBnenus H. pylori. Tlo 310K cncteme
OCyLLEeCTBASETCS B3dTUe ABYyX BrMoncuiiHelx 06pasuos v3
aHTpanbHOro otaena (Ha 2-3 CM OT NpuBpAaTHMKA MO ne-
pelHen 1 3aIHeN CTEHKE), ABYX 13 Tena »kenypaka (8 cv ot
Kapamun no 60/bLWOV 1 Manow KpUBM3HE) M OQHOrO 13 yria
Xenyaka. Bastne 6buoncuiHoro matepmana nponsBoanT-
C U3 MeCT C MaKCMMaJlbHO BbIPAXKEHHOW runepemven
OTeKOM. B3aTne matepvana us fHa S3B 1 3pO3ui, a Tak-
Xe 13 NX KpaeB SBNSeTCs OWNOKOW, NOCKO/bKY B HUX HeT
aNUTeNnanbHbIX KNeToK, 0biajalolmx CBONCTBAMM, He-
06X0ANMbIMI L5 aare3vnn n KonoHnsaummn H. pylori. Tpw
Manon obceMeHeHHOCTW H. pylori, a TakXe npu yTpaTe
6aKkTepwii B npoLecce NoAroTOBKM NpenapaToB BEPOSATHbI
NOXXHOOTpULATENbHbIE pe3ynbTaThl. [pn cnabon nogro-
TOBKE rMCTO/I0ra BO3MOXHA MAEHTU(MUKALMS B KavecTBe
H. pylori npyrnx MMKpOOPraHn3MoB — JIOXKHOMONOXKNTEb-
Hbli pe3ynbTaT. Y NaunMeHTOB C »KenyLOYHO-KULWEYHbIM
KPOBOTEUYEHNEM V3 BEPXHUX OTAE/IOB XeNyA0YHO-KMLIeY-
HOro TPaKTa YyBCTBUTENILHOCTb M CNeunUYHOCTb FMCTOo-
JIOTMYecKoro MeTofa MnafjaeT M B CPeOHEM COCTaBaseTr
nwb 70% [28]. B 3Tux cnyyasax K BONpOCY AMArHOCTUKM
n neyenns H. pylori cnepyeTt BO3BpaLaThCa B N1QHOBOM
rnopsiagke B nepuoj pemmccun. Kpome Toro, npeawectsy-
foWnA NpueM aHTnbmoTnkos 1 MMM moryT TpaHcdhopmm-
poBaTb TUNWYHYO opmy H. pylori 3 cnnpanesngHon B
KOKKOBYI0, KOTOPYIO HEBO3MOXHO BbISIBUTb C MOMOLLBHO
06blyHOM MUKpockonun. CnegyeT yunTbiBaTb, YTO OBHa-
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pyxenve H. pylori ynaeTcst TONbKO Ha AOCTAaTOUYHO TOHKMX
1 XOPOLLO OKpaLUeHHbIX cpe3ax. [Npn Hannmumn atpodunye-
CKnx n3meHeHnn B COXK noBbIWAaeTCs YacToTa JIOXKHOOT-
puLaTenbHbIX pe3ynbtaTtoB. bonee Toro, B obnactn Ku-
LeyHon MeTannasuv H. pylori B 60NbLUNHCTBE CllyYaeB He
06HapyXMBaeTCa HX MpK OBbIYHBIX, HX MPK CNeLnanbHbIX
MeTofax OKPALUMBAHMWS, HECMOTPS Ha MONOXWUTENbHble
pe3ynbTaTbl HENHBA3NBHLIX 1abopaTopHbIX TecToB. [103-
TOMY MPUOPUTET NEepPBUYHON ANArHOCTUKN MHDEKUMn H.
pylori poMmKeH 0TAABATLCS HEMHBA3MBHBLIM AMarHocTMye-
CKNM TecTaM, B NepBylo ovepelpb, AblXaTe/IbHOMY TecTy C
13C-moueBmHom [21, 34, 38].

1.2. BbICTPbINA ypeas3Hbli TecT

[pyrnM nHBa3nBHLIM METOAOM ANATHOCTUKIN H. pylori
NHMeKUMn aBnsieTca bbicTpbin ypeasHbin TecT (BYT). OH
ABNSETCA HenpsiMbiM MeTogoM obHapykenus H. pylori
Ha OCHOBE BbISIBNEHNS YPEA3HOW aKTMBHOCTM OakTe-
pun. MeTon HeLopOoron, BbICTPbIN, ErKO BbINOHAEMbIN,
BblCOKOCNEUMUYHBIA 1 JOCTYMNHbIA. MeToa OCHOBaH Ha
cnocobHocTn pepmeHTa ypeasbl H. pylori paznaratb mMo-
uesnHy go HCO,™ v NH,". Tect Tpebyet B3aTus bronTara
COK, KOTOpbI NoMeLaeTcs B NpObUPKY C MOYEBVHOW 1
WNHOMKATOPOM Ha »KNOKOCTHOW, refIeBON MM CyXOW OCHO-
Be. B npucyTtctBun H. pylori B 06pasue buontaTa, nome-
LLEHHOro B pacTBOp C MOYEBMHOW, NPOAYLMPYETCA aMMu-
aK, YTO MPUBOANT K yBenYeHuto pH n namMeHeHuo UgeTa
nHamMKatopa. Mo n3MeHeHno LBeTa MHAMKATOPA MOXHO
C [OCTATOYHO BbICOKOW TOYHOCTbIO MAEHTMMOULMPOBATbL
H. pylori. B KNMHNYECKON NpaKTUKE NpW HanN4nun rnoka-
3aHWI K 3HAOCKOMUN N OTCYTCTBMM NPOTMBOMNOKA3aHUA K
npoeeneHnto 6uoncun, BYT pekomeHayeTcs MCNob30-
BaTb B KayecCTBe AMArHOCTMYECKOro MeTtopa nepBon Nin-
Humn [44]. B HacTosLwee BpeMsl 4OCTYMHblI HECKOIbKO KOM-
MepyecKnX TeCTOB Ha ypeasy, BKIoYas TeCTbl Ha OCHOBE
rens (CLOtest, HpFast, puc. 1), Tectbl Ha ocHoBe Bymaru
(PyloriTek) n Tectbl Ha »kmakocTtHow ocHose (UFT300,
EndoscHp). Pa3Hble KoMMepueckne BYT nmetoT pasHoe
BpeMS peakuuu Ans nojsydeHus pesynbrtaToB. Bpems
cpabaTbiBaHNs TecToB OT 3 MUHYT Ao 24 yacos. CLOtest
06bIYHO 3aHMMaeT 24 vyaca 4sa nojyyeHns TOYHOro pe-
3yNbTaTa, Toraa Kak PyloriTek 3aHnMaeT 1 yac, a UFT 300
3aHumaeT 5 MuHyT. B Poccnn WMpoKo pacnpocTpaHeHsl
TeCTbl OTEYECTBEHHOrO MPOM3BOACTBA Ha OCHOBE CyXO-
ro nHamkatopa (tect-cuctembl XEJMNJ1, OO0 «AMAY,),
KOTOpble NpeaycMaTpuBatoT NpefesibHO NPoCTyto (MoMe-
WweHne bruontaTta Ha NOBEPXHOCTb MHANKATOPHOrO AMCKA
NpsIMO B XOA€ 3HAOCKONWM) N BbICTPYIO (B0 TPEX MWHYT)
npoueanypy [9]. MNpn nCcNonb30BaHMN KaAueCTBEHHbIX Te-
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Puc. 1. Kommepueckut mecm Ha ypeasy Ha oCHoege 2e/isi
(CLOtest, HpFast). ViameHeHue ugema uHouKamopa, noo-
meepcoarouee Haauvue xeaukobaxkmepa & buonmame
cAusucmou 060/104KU Hcesyoka.

CTOB, HECKONbKMX ractpobuonTaTos, xopowwen o0bpaboT-
Ke BMOMCHMIHBIX WWNUOB Cneun@uyHOCTb Tecta MOXeT
pocturatb 95-100%, no apyrum gaHHbIM- 90%. YyBCTBU-
TenbHOCTb BapbhpyeT B npegenax 80-90% [33], no apy-
MM JaHHbIM - OT 61 go 74% [14, 40, 45]. YBennueHne
KosmyecTBa brmoncni, nx 3abop 13 ABYX OTAE/IOB XKejyaKa
(13 Tena v aHTpyMa) NO3BOJIAKT YyBENNUNTL YyBCTBUTE b-
HocTb BYT [20]. YysctBuTensHocts BYT npu 6uoncmn 13
aHTpanbHOro otaena nosblwaetcs ¢ 57 no 84%, ecnv Bbi-
noJiHeHb! Be brnoncuun, Tak Kak baktepun B COX pacnpe-
neneHbl okaneHo [45]. NogaBneHne CONAHON KMCNOTbI C
nomoubto VMM cnocobcrByeT nepemeleHnio H. pylori B
CM3nCTyo 060/1I0UKY Tena 1 gHa Xenynka, Toraa Kak us
aHTpyma H. pylori ncuesaet y 40- 80% naumenTtos [30].
KpoBoTeueHne un3 BepxHux otgenoB »KKT, Hanpumep
A3BEHHOE, 3HAUMTE/IbHO CHWXXAEeT YyBCTBUTENIbHOCTb M
cneunduryHoctb BYT n genaet ero 6onee HeHaOEXHbIM
TEeCToM, YeM Jpyrue TecCTbl, MPOBOANMbIE NMPW OANHAKO-
BbIX yCN0OBUSIX. JIo)KHOOTpULLATENbHbIE pe3y/ibTaTkl TeCTa
Habno[alTCs yalle, YUeM JIOXKHOMONOXKNTESbHbIE, YTO HE
No3BONSET MCMO/b30BaTh OTPULATENbHBIV pe3ynbTaT Ans
nckntouennsa H. pylori [7].

HecmoTpa Ha BbllleyKa3aHHble HepoCTaTKW, Ans
06blYHOW KnMHMYecKon npakTnkn bBYT octaeTca Hanbo-
Nlee JOCTYMNHbIM MHBA3MBHbLIM TECTOM, MPOBOAMMBIM MpH
racTpoCKONMW ANs ANarHoCTNKN nHdekunn H. pylori.

1.3. baKkTtepronornyeckuin Mmetoa

bBakTtepnonornyeckmin MeToh MNO3BONSET Ky/bTW-
BNpoBaTb H. pylori nyTemM noceBa, Mcnonb3ys bGuonTta-
Tl COXX, uHaeHTUUUMpoBaTh BGakTepuio, U3yuntb ee
Mopdonornyeckne, buoxnMuueckne n buonornyeckme
CBOWCTBA, NO3BONSET M3y4YaTb DAKTOPbl NATOreHHOCTH H.




pylori. OCHOBHbIM NpenMyLLEecTBOM HaKTepronorniyecko-
ro Metofa SIBASIETCA BO3MOXXHOCTb NPOBELEHMS TeCToB
Ha YyBCTBUTENbHOCTb H. pylori K aHTMBMOTNKAM ANs Bbl-
6opa MpaBUibHBIX aHTMOMOTVMKOB MPY HA3HAUYEHUN CXEM
3pagvKauMm 1 NpefoTBPALLEHNS Pa3BUTUS Pe3NCTEHT-
HOCTM K QHTMOMOTMKAM HOBOrO MOKOJIEHUS, Y4YMTbIBas
pacTyLyto B HacTosLWee BpeMs YyCTONYMBOCTb H. pylori K
QHTNBOMOTMKAM.

Baktepunonornyecknin MeTon MMeeT CaMyto BbICOKYH
CneundryHOCTb, HO YyBCTBUTEIbHOCTb METOAA CHUXKAET-
€S BBMAY TOro, 4Yto TpebyeTcs OCTOPOXKHOCTL Npu obpa-
weHun ¢ buontatom COXK. B uenom, KynbTBMpoBaHmne
nmeet noutn 100% cneuncdnuHoctb 1 76-90% uyBCTBK-
TenbHOCTb [38], no apyrnM aaHHbIM - 50-90%. MeTopa ao-
CTaTOYHO LOPOroW, OUYeHb TPYAOEMKMI, TpebyeT TOUHOro
cobnogeHns MeToankn nccnefoBanus. M13-3a npueepes-
NMBOro xapakTtepa H. pylori KyneTMBMpOBaHWe in Vitro
TpebyeT onpeneneHHON TPaHCNOPTHON Cpefbl, Cpelbl po-
CTa v cpepbl MHKybaunn. 3abop buonTarta npy 3HAOCKO-
MMYECKOM NCCNefoBaHMN JO/MKEH MPOBOANTLCA CTEPWIIb-
HbIM BVMOMNCUVHBIM 30HAOM Yepes CTepW/bHbIN 30HLO0BbIN
KaHan. lNMonyyeHHble Npu 3HOOCKOMUM BuonTaThl Cpasy
DOMIXHbI 6bITb NOMeLLEeHbl B TPOBVPKIM C onpefeneHHbIMA
TpaHcnopTHeIMK cpeaamm (Cary-Blaer nnn Pylori-cpenoin),
NOoCKoNbKY H. pylori Mnkpoaspodun n 6biCTpo rmbHeT
B BO3AyLlIHONM cpefe. B TpaHcnopTHOM cpepe, Takon Kak
Portagerm pylori, nnn CTioapta 06pa3subl buoncun moryT
XpaHnTbCS B TeueHne 24 yacos npu 4°C. MNocne focraBku
B naboparoputo npobbl noanexxat obpaboTke n nocesy
Ha cneumanesHble cpegbl. [NoceB MaTepnana HeobxoaMmMo
BbINOJIHNTL B NepBble 2-4 yaca nocne nosyyeHns émuon-
Tata. [nd KynbTMBMPOBAHMS WCMOMb3YIOT Pa3/NyHble
CeNeKTMBHbIE W HeCeNeKTVBHble nuTaTesNbHble Cpefbl,
MOXXHO MCMOJ/Ib30BaTb HECKOJIbKO TMMOB arapa. O6bIuyHO
ncnonb3yembliMy Ccpefiamu aBasaoTca arap Pylori, cpepa
Ckmppoy, arap KpoBu «Konymbnay, arap ans BblaeneHns
6pyuenn, coesbin arap Trypticase ¢ nobaBneHveM uenb-
HOM WM IM3NPOBAHHOW KPOBW OBLbI MK fowagn. B Ha-
CToslLLee BpeMsl LWMPOKO NCNOb3YeTCs CeNeKkTnBHas cpe-
na “Pylori”, Boinyckaemas BIO Merieux [38].

OnpepeneHHoe KOAMYECTBO JI0XHOOTPULATENbHbIX
pe3ynbTaToB BO3HWKAET MpWM HETOYHOM cobnoaeHnm
MeTOOMKMN WNCCNefoBaHus, NIOXoM KayvectBe 06pasuos,
33Jep>KKe TpaHCnopTa, BO34eNCTBMM a3pobHON cpepbl,
HeonbITHOCTN MUKpoBKonora. MaKkTopbl, CBA3aHHbIE C Na-
LUMEHTOM, TaKnme Kak Hu3Kas BakTepvanbHas Harpyska,
KpoBOTeueHune 13 BepxHunx otaenos XKKT, ynotpebnexune
ankorons, npnem UMM, npenapatoB BUCMYTa, aHTaroHW-
CTOB H,-peuenTtopoB, aHTWOMOTMKOB TOXE OKa3sblBatoT

QhSNFH33NFL

HebnaronpusaTHoe BAMSHWE Ha NOAyYeHne KynbTypbl H.
pylori. 3a pBe Hegenv [0 NpOBeAeHNS KybTyPasbHOro Me-
Topa cnepyeT 0TKasaTtbcs oT npuema VMMM, aHTaroHmcToB
H,-peuenTopos, a aHTMOGMOTVKOB ~ 3@ YeTbipe HeAesn.
UTo6bl n36exatb N0XKHOOTPULATENbHbIX Pe3ybTaToB M3-
3a HEpaBHOMEPHOro pacnpeaenenvs H. pylori B xxenyake,
a TaK)Ke MOBbICMTb YyBCTBUTE/bHOCTb U CNeundryYHOCTb
MeToda B AnarHoctuke H. pylori, Heobxoaommo 6paTb He-
CKoNbKO 06pasuos ana 6noncun n3 COX, nsa obpasua n3
aHTpanbHOro oTAena v AiBa n3 Tena xenyaka. Hekotopeie
ABTOPbI CYNTAIOT, UTO AJ1F NOBbILLEHNS YyBCTBUTENBHOCTH
1 cneumdrnyHoCcT BaKTEPMONOrMYeckoro MeToaa B3sTme
6nonTaToB AN Ky/NbTUBMPOBAHUS AOMKHO MPOBOAWTCA
yepe3 3 Mecsua nocie okoH4yaHusa npvemMa WM, aHTu-
6MOTNKOB ¥ NpenapaTtoB, cofepkalmx BucMyT [29]. He-
CMOTPS Ha TOYHOCTb METOAQ, A/19 NePBNYHOW ANArHOCTMK-
K1 H. pylori 6akTeprnonornyeckni meton CIMWKOM Aopor
1 TPyAOEMOK (CpeaHsis NPOAOMXKNTENbHOCTb NCCefoBa-
HWS cocTaBnsieT 7 AHew), OH pefiko NCnosb3yeTcs B 0bbly-
HOWM KNAMHNYeCcKoW npakTvke. OfHaKo OH He3aMeHWM ans
NpOBEPKM Ha NpeaMeT pe3nCcTeHTHOCTM K aHTnbakTepu-
anbHbIM NpenapaTtam. MeTof peKoMeHayeTcs nocsie AByxX
HeyauHbIX KypCOB 3paAnKaumMoHHON Tepanun [2, 32].

1.4. MoneKkynsipHbili MeToA,

MonekynspHbI MeTOL ANArHOCTVKK, @ UMEHHO Npw-
MeHeHue [P ncnonb3yeTtcsa ans nsyyeHns reHoTmnnye-
CKMX 1 PEHOTUNNYECKNX XapaKTepuCTuK H. pylori B bron-
TaTax XKenynKka, CioHe, CTyne, XXenyao4yHoM CoKe, 3ybHOM
HaneTe, a Takxe B obpa3suax BHeLIHel cpefbl, HanpuMep
B NPOAYKTaX MMTaHNS an B BoJe.

MUP obecneunBaeT OTANYHYIO YyBCTBUTENBHOCTb U
cneundmnyHocTb (6onee 95%) No cpaBHEHMIO C ApYrMMK
Tectammn n nmeet bonee TOYHbIe pe3ybTaThl 0bHapyxe-
HWSa H. pylori y naumeHToB C KpoBOTeueHneM [37]. B oc-
HoBe MeToga MNUP neXxnt npoLecc MHOroKpaTHOro yBenun-
YeHns Konui (amMmnandukaunm) onpefeneHHbIX Y4acTKoB
OHK, ocywectsnsembivi ¢ noMouwbio depmenTa JHK-no-
NnMepasbl. 3Ta peakuns HOCUT Ha3BaHWe penyimkaunn
[OHK. B 3aBncnMocTy oT Hannums y H. pylori onpepenex-
HblX 6€eKOB, AeTEePMWHMPOBAHHBLIX FeHaMK, BbIAENAoT
[Ba TUMNa LWTaMMOB aHHOW bakTepun. Ecnin 6akTepumn H.
pylori 3kcnpeccmpytoT CagA n VacA TOKCHHbI, TO OHK OT-
HOCSATCA K NepBoMy Tuny. LLITaMMbl BTOPOro Tuna He 3Kc-
NpeccnMpytoT YKa3aHHbIE FeHbl U CYNTAKTCAa MeHee naTo-
reHHbIMK.

[Ons MOnekynsapHOM AMArHOCTMKK, nepen Hayasiom
3paavKaumMoHHON Tepanun bepeTcs BronTaTt M3 aHTpasb-
HOro oTAena »Keynka BO BpeMs SHAOCKOMUYECKOro unc-
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cnepoBaHus. [pn KOHTpoNe neyeHns B3aTne BMONCMINHO-
ro obpasLa nNpoBOANTCS HE paHee YeM yepes 4 Hepenm
noc/sie OKOHYaHMSA Kypca aHTMxenmkobakTepHor Tepannm
13 Tena xenypka. brnontat onyckaeTcst B CTepUbHYIO Cy-
Xyto NpobumpKy (3nneHfopd) v HeMeLneHHO AOCTaBASeTCs
B nabopatopmto. Bo3aMoxxkHa 3aMopo3Ka B3gToro buoncvn-
Horo matepuana npu temnepatype -20°C ana 6onee gnu-
TeNIbHOro XpaHeHus. [py HanMuMn y NauMeHToB racTpo-
LyoaeHasnbHOM NaToNormm B COMETaHNN C TMHIMBUTOM UK
NMapafjoHTO30M BO3MOXHO McCiefoBaHne 6MoncMnHoro
MaTepuana us geceH, Maska 3ybHOro Haneta, CitoHsbl. 1o-
CKOJIbKY B pOTOBOW MOJIOCTU M3-3a@ C/IKOHbI CPefa Wenoy-
Has, a He cnabokucnas, Yactota obHapyxeHnsa Mrnkpoba
B 3ybHOM HaneTe pexe, yeM B bruontaTe 13 aHTPasbHOro
OTAenNa Xenyaka, No3ToMy AaHHbIe METOAMKMN B raCTPO3H-
TEePO/IOrMUYeCcKom KNIMHNKe He npuMeHstoTcs [39].

O6Hapy»eHwne H. pylori B 06pa3uax Kana ¢ NoMOLLbO
MUP-g1narHocTvkn nokasano AOCTaTOYHO BbICOKYH YyB-
crBuTenbHOCTh (83,8%) 1 cneunduuHoctb (98,4%) [45].
OpHako B psife vCCnenoBaHWi Obin BbISIBIEH BbICOKNN
MPOLEHT NOXXHOMONIOXKNTENbHBIX pe3ynbTaTtoB, 0CobeH-
HO Mpw NpoBefeHnn TecTa Ha 4-6 Hepene noce ycnew-
HO NpoBefeHHOWN aHTuxennkobakTepHon Tepanuu [45].
J1oXXHONONOXNTENbHbIE pe3ynbTaTbl y NPOJEYEHHbIX Na-
LMEHTOB MOXXHO 06BbACHUTL NEPCUCTEHLMEN B OpraHn3me
KOKKOBbIX hOpM H. pylori, YACNO KOTOPbIX CO BpEMEHEM
HaUMHaEeT CHMXATbCS M NONHOCTLIO yTpaunsaeTcs Ha 8-12
Hepene.

B uenom, MmonekynspHbin MeTof nossonset audde-
peHUMpoBaTh WTaMMbl bakTepun H. pylori mexay cobo
MO pasfMyHbIM MPWM3HAKaM, B TOM uynciie no gaktopam
BupyneHTHoctn (CagA n VacA). B nocnegHune rogpl MLP
NO3BONSET BbIABUTL cneundnyeckne mMytauum, Kotopble
NPUBOAAT K YCTOMUMBOCTY K QHTMOMOTMKAM, YTO NO3BONS-
€T [0 Hayana Tepannu BblIBUTb Pe3NCTEHTHOCTb K MaKpo-
nnpam n dTopxrHoioHaM. MeTog No3BonigeT 0bHaApYKUTb
MWUKpO6 B Ntoboi hopMe, B TOM UnCie 1 KOKKOBON. YyB-
CTBUTENILHOCTb ¥ CNeLmndrYHOCTb 3TOr0 MeToAa COCTaBNS-
toT cooTBeTCTBEHHO 95 1 100% [10].

2. ManovHBasuBHble MeTOAbl ANArHOCTMKN MHPEeKLun
Helicobacter pylori
2.1. Ceponornyeckme Tectbl

MHOrouncneHHble CEPONOrMyeckne TecTbl, OCHOBAH-
Hble Ha obHapy»eHun nMmyHornobynmHa G (IgQ), wu-
POKO AOCTYMHbI ANs anarHoctnkn H. pylori. Onpepnensite
IgM 1 IgA He pekomeHayeTcs, nockonbky H. pylori aBns-
€TCS XPOHWYeCKon MHdekumen. [dnarHoctnyeckasa Tou-
HOCTb CEPONIOrMYecKMX MeToL0B ANArHOCTUKN MHDeKLnn
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H. pylori BapbupyeT B 3aBUCMMOCTN OT NPOLOIXKNTESNIbHO-
CTv Bo3pencTens H. pylori, nepeKpeCcTHOW aHTUIeHHOCTM C
LOPYrMMN pacnpoCTPaHEHHbIMW @HTUT€HHO-POACTBEHHbLIMM
6akTepuamn (Taknmm kak Campylobacter), pasHoobpasu-
eM WTaMMoB H. pylori B pa3HbIX permoHax, OT NCNosb3y-
€MOro B KOMMepyeckoM Habope aHTWUreHa, MMMYyHHOro
OTBETa X035IMHa, BbIPAXXEHHOCTH racTputa n obcemeHeH-
HocTw H. pylori [43].

Ceponornyeckme TecTbl 4acTO MCMOMb3YHOTCA ANS
CKPVHWHIA B 3MNMAEMMUONOTMUYECKNX WCCNEA0BaHUSX W3-
3a UX QOCTYMHOCTW, NPMEMNEMOCTH A9 NauneHToB v Bbl-
CTPOTbI NONlyYeHnst pesynbTaToB. Cepoiornyeckme TecTbl
cnepyeT WMCNonb30BaTh 419 NEepBUYHOW OMArHOCTUKM H.
pylori [47]. Kononusauns H. pylori BbI3bIBaeT CUCTEMHbIN
MMMYHHbIN 0TBeT. Yepes 3-4 Hegenn nocne MHPMUMPOBa-
HWSA B KpoBKM BOJbHBIX NOSIBAATCA aHTUTEna K H. pylori.
ST aHTUTeNna OnpeaensoTcs NyTeM MMMyHOdEepMeHT-
Horo aHanusa (M®A). MockonbKy MHMEKUNsS aBnseTcs
XPOHNYECKON N ee CMOHTaHHbIA KIMPEHC HEBO3MOXXEH,
TO MONOXHWTENbHbIE CEPO/IOTMYECKNE TECTbI Y HENEYEHbIX
NaLMeHTOB YKa3bIBalOT Ha HanMune TekyLen nHdexkumm.
CneundunyHocTb MeToaa coctasnsetr 93-94%, uyBcTBuW-
TenbHoCTb 59-7 1% [2].

HecMoTps Ha TO, UYTO YpOBEHb aHTMTEN B npouecce
yCneLwHow 3pafnKaumn napaet, ceposiornyeckas peak-
LM OCTaeTCs NOJIOXKMTENBbHON B TeUeHne psaa feT. ToT
«ceponornyeckmn pybely He No3BOASET MCNOb30BATb
Ceposiornyeckoe 1cCiefoBaHne KpoBWU A/ OLEHKU 3g-
(PEeKTNBHOCTM NleyeHns (M3-3a  NIOXKHOMOJIOKMTENbHbIX
pe3ynbTaToB). KpoMe TOro, ceponornyecknin MetTon Ma-
NOVH(OPMATMBEH Yy MAUMEHTOB CO C/labbiM MMMYHHbIM
OTBETOM WV PaHHEN cTagment NHPUUMPOBaHWS, TaK Kak
aHTMTena IgG noaBnsaTCA NPUMEPHO Yepes Mecsl, nocie
NHPVUMPOBAaHMS (13-3a IOXKHOOTPULIATEIbHBIX pe3y/bTa-
TOB).

3. HeuHBa3suBHble MeTOAbl AMArHOCTUKM MHEKLMK
Helicobacter pylori
3.1. 13C/14C - YpeasHblil abiXxaTeNbHbIA TECT

13C - ypeasHbii gbixatenbHbii Tect (13C-YAT) ans
BbisiBneHns H. pylori Bnepsble 6bin pa3paboTaH 1 nprmMe-
HeH O3Bnaom pamom B 1987 roay [22]. C 1996 roga FDA
(Food and Drug Administration) 8 CLUA n EMA (European
Medicines Agency) B EBpone paspewmvnn npuMeHaTb
13C-YOT B knnHnyecknx bensx. B 2000 rogy (Maactpuxt
[I-2000) 13C-YOT 6bln NpMHAT B KauecTBe «30/10TOr0
CTaHaapTa» B anarHoctvke H. pylori.

MeTton 13C-YOT ocHoBaH Ha cnocobHoctn H. pylori
npoayuvpoBaTth (epMeHT ypeasy, KOTopas B Xefyike




rnaposunsyet moyesnHy Ao NH,* n HCO, c nocieayowmm
obpa3oBaHveM gMokcnaa yrnepoga n aMmuaka. Ypeasa
ABnseTcs pepMeHTOM C abcontoTHON CneundrUYHOCTLIO U
cnocobHa KaTann3npoBaTb NpeBpaLLEHME TOJIbKO OOHOT0
BelecTBa, T.e. KaTaNn3npyeT rmaposn3 To/IbKO MOYeBK-
Hbl [3].

13C-YOT saBnseTcs HenHBA3VBHbIM METOAOM [Ava-
rHOCTMKN H. pylori. OCHOBHbIM peareHTOM B JAHHOM Te-
CTe SBNSeTCs BOAHbIN pacTBOP MOYeBMHbI, 060ralleHHoN
nsotonom yrnepoga 13C, B kotopown 12C-aTtom yrnepoaa
3amMeHeH. lNpu Hannuun B kenyake H. pylori npogyuvpye-
Mas bakTepuen ypeasa pacwennseT NoCTyNyBLLYIO B Xe-
nynok 13C-MoueBunHy Ha ammmnak u 13C-yrnekncnbli ras,
KOTOPbIN 3aTEM BCaCbIBAETCSA B KPOBb, MOMNaJaeT B Ierkne
1 BbIBOAWTCS C BblAbIXaEMbIM BO34YXOM, M3MEHSIS1 B HEM
cooTHoweHmne 13C/12C B cTtopoHy yBennyenuns 13C, Ko-
Topoe perncrtpupyeTca Ha npubope. Ecim B xenyake H.
pylori otcytctByeT, T0 13C-MOYEBMHA B HEM3MEHEHHOM
BMAE BCACblBAETCS B KPOBb W BbIAENSETCA N3 OpraHnM3ma
MOYKAMM Yepes HeCKO/IbKO YacoB. TaknM o6pasom, no no-
ABNEHNIO B BblAblxaeMoM Bo3ayxe 13C Mbl C BbICOKOW TOU-
HOCTbIO MOXEM onpefennTb MHPUUMPOBAH N MAUNEHT
H. pylori, a no BennunHe cooTtHoweHuns 13C/12C MoXHO
[aTb OLEHKY CTeneHn MHMOMLUMPOBAHHOCTH.

Mpouenypa nposepeHns YOT-Tecta 3aknoyaeTca B
cnegyoweMm. VicxogHo npoBoauTcs CHOp BbIAbIXaEMOro
nauveHTOM BO3AyXa B CreumalbHbli repMeTnyecKuii na-
keT N2 1. 3aBefoMO NaumMeHT B TeyeHne 6 4acoB Jo nccne-
[LOBaHUS HNYero He ecT. 3ateM naumeHT BbinmBaeT 200
MJ1 TECTOBOrO pacTBOpa, COCTOSILLErO M3 IMMOHHOIO WK
Apyroro pyKTOBOro COKa 1 pacTBOpa MOYEBUWHbI, MEYEH-
How n3otonom 13C. Cam pacTBop Mo4eBMHbI 6e3 BKyca 1
3anaxa, ero rp1Mem He CONpOBOXAAETCH KaknMMnU-nnbo He-
NPUSITHBIMW OLLYLLEHNSIMI 1 HE BbI3bIBAET a//IEPrUYECcKnX
peakuuin. 3aTeM B TeUeHne nosiyyaca ciegyeT HaxoanTb-
CS1 B CMOKOWHOM COCTOSIHMK, YTOBbI Ha pe3ynbTaThl nccne-
[LOBaHMS He NOBANSA N3BbITOK YreKNCIOoro rasa, Bolaens-
OLLMIACA NPy DN3MYECKOW HAarpy3Ke B CBS3M C yYaLLEeHNEM
IbixaHus. Yepes 30 MuHyT npom3Boantca 3abop BTOpOK
npobbl Bo3ayxa B nakeT N2 2, KOTOPbIN TaKXe repMeTny-
HO 3aKkpblBaeTcsd. 3ateM npobbl BO3Ayxa aHanM3npyoT
Ha MHMPaKpPaCHOM CNEeKTPOMETPE, KOTOPLIA onpeaenseT
n3otonHoe cooTtHoweHne 13C/12C. Ecnm naumeHT nHdu-
unpoBaH H. pylori, To BO BTOpoW Npobe Bo3ayxa NosiBUT-
A yBennyeHHoe koimyectso 13CO, no cpaBHEHMIO C ero
CofEep)KaHneM B MepBoOWi KOHTponbHoW npobe. MNpupocTt
meyeHHoro CO, BbIpa)KaeTca Kak Ae/ibTa Mo CPAaBHEHWIO
C ncxopHbIM 3HaveHneM (DOB). O6bIYHO B KauecTBe Kpw-
Tepus NnpucyTCTBus nHdekumn H. pylori ncnonssytot DOB
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>2,0%o. BblNO NokasaHo, uTo 3HayeHne DOB nonoxu-
TeNbHO KoppenupyeT ¢ 6akTepuanbHOM Harpyskom H.
pylori [16]. YysctBUTEnbHOCTL 13C-YAT coctaBnset 96%,
cneundguruHocTb - 93% [18].

WM3HauaneHo 13C-YOT 6bin paspaboTaH C MCNONb-
30BaHVMEM MOYEBVHbI, MEYEHHON C1abo pafnoaKTBHbLIM
nsotonom 14C, 0fHAKO, B HacToslLiee Bpemsi OH Mpak-
TUYECKW MOSIHOCTBIO 3aMEHEH Ha TeCT C MOYEBMHON, Me-
YeHHON CTabuNbHbIM HepaAnMoaKTnBHbIM n3otonom 13C
[18]. 13C-YAOT npennoututencHee 14C-YIOT, nocKonbky
nossonseT nsbexarb Aaxe MUHMMAaNbHOrO BO3AENCTBNA
pagmaumn. OfHaKo MeHbLIAsi CTOMMOCTb TecTa M 06opyno-
BaHus obecneunBaloT nonynspHoctb '“C-YAT B pa3sBuBa-
FOLUMXCA CTpaHax. TOUHOCTb AMarHoCTMkK Mexkay 13C-YOT
n 14C-YOT He oTanvaeTtcs, n oba Tecta MOXHO CYMTaTb
«30/10TbIM CTAHAAPTOM» Cpean HEWHBA3MBHbIX METOAO0B
anarHocTukmn H. pylori [35].

Kak v npv 60MbWMHCTBE ApYrMx TeCToB, AOCTOBEp-
Hbli pe3ynbTaT YAT MoxeT 6biTb nonyyeH nocne 2-He-
nenbHon oTMeHsbl VNN n He paHee, yeM yepes 4 Hepgenn
nocne npekpalleHns npmemMa aHTMbrnoTMKOB 1 npenapa-
TOB BMCMyTa. KoHceHcyc Maactpuxt V oueHmBaet YT c
MeUeHHOV MOYEBMHON KakK Jlyylunii cnocob AnarHOCTMKM
H. pylori C BbICOKOW 4yBCTBUTENbHOCTbLIO, CneundguyHo-
CTb0 ¥ OTAINYHOW MPON3BOANTENBHOCTLIO KaK AN NepBuY-
HOWM AMArHOCTUKN NMHMEKLUMKN, TaK N AN OLEHKN 3 dek-
TMBHOCTM dpaanKaLIMn.

Lns oueHKn Hannuns nHdekunn H. pylori B Poccun n
B cTpaHax CHI", B TOM uncne B ApMeHny pacnpocTpaHeHme
MoAyuUMa ObIXaTe/bHbIN TECT C HEMEYEHHOV MOYEBMHON
(«Xenuk-tect»). OH MCNONb3yeT ypeasHyl aKTMBHOCTb
6akTepun, Ho Apyrum cnocobom. MoueBnHa pacwenns-
etca Ha ammmnak 1 CO,. Ecnm 3HaueHne pH xxenyaouHoro
COKa AOCTATOYHO BbICOKO (pH> 9,25), TO B BblAbIXAEMOM
BO3JyXe MOXHO O6HapyXnTb ra3o0bpasHblii amMMuaK
[14, 25]. Pe3ynbTatbl OTKPbITOrO MHOMOLLEHTPOBOrO MC-
cnepoBaHns 3 MEKTUBHOCTU ObIXaTeNlbHbIX TECTOB, UC-
Monb3yLWyMX Napbl aMMraka, NPOAEMOHCTPUPOBAaNN €ro
HEeLOCTATOUHYI0 YyBCTBUTENBHOCTL (78%) 1 H13KYIO CneL-
nounyHoctb (62%) [8]. ABTOpbI ApPYroro MccnenoBaHus
«XenuK-Tecta» OTMETU/IM, YTO HM3Kas CneunduuHOCTb
NH,-ypeasHbix TECTOB W, KaK C/IEACTBME, BbICOKAs YacTo-
Ta NIOXHOMOJIOXKNTE/bHBIX Pe3yNbTaToB He LOMYyCKaloT 1X
NCNoNb30BaHMe A/ NEPBUYHON ANATHOCTMKN MHMEKLUMK
N KOHTPONSA 3P EKTUBHOCTM 3paankaunm H. pylori [1].

3.2. Onpepenenune antureHa Helicobacter pylori B kane
VIMMyHONOrnMyecknin MeToa BbISIBIEHWA aHTUreHa H.
pylori B kane (Helicobacter pylori stool antigen - HpSA-
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test) - 3To Apyron HeMHBa3MBHbIM METOA AMArHOCTMKK C
BbICOKOW UyBCTBUTENIbHOCTbIO (94%) 1 cneundnyHOCTbIO
(97%) [49]. Ons npoBeaeHMsa 3TOro UCCenoBaHns Heob-
xogmma Hebonblwasa nopuust ctyna, npnyem npobbl Mo-
ryT XpaHnTbCcs npy temnepatype - 20°C HeorpaHnyeHHo
ponro. CywectByeT ABa BapvaHTa ucciepoBanns: MDA
1 MMMyHOXpomaTorpadunyecknin aHanus (MXA) ¢ ncnonb-
30BaHWeM MOJIMKNOHANbHbIX aHTuTen (MA) nnm MoHoko-
HanbHbIX aHTuTen (MA).

B 1997 ropy nosiBUnCS NepBbI aHANM3 Kana Ha aH-
TureH ¢ NA. B HacTosee BpeMs Ansg aHanM3a UCMosb-
3ytoTcsa MA. TecTbl Ha ocHoBe MA 6onee ToYHbl, a VIDA
obecneunBaeT b6onee HafexHble pesynbTaThl, yem VXA
[10]. Hapsay c 13C-YOT MOHOKNOHAabHbIA TECT HA OCHO-
Be VIDA pekoMeHA0BaH Kak Ans NepBUYHOW ANArHOCTMKM
H. pylori, Tak n onst KOHTpons apaankaumm [30]. MA B Kane
ABNAIOTCA YAOOHBIM N 3PPEKTUBHBIM TECTOM A4/19 ANArHO-
cTvkn H. pyloriy neten [48].

MprvuvHaMM  NOXKHOOTPMLATENIbHBIX  pe3yNbTaToB
MOryT §BNATbCA HEPAaBHOMEPHOE pacnpefefeHne aH-
TUreHa B KaNoBbIX Maccax, paspylleHne aHTureHa npw
3aMedneHnn 3BaKyaunn KanoBbiX MAcC (3anopbl), Xeny-
LOYHO-KMLEeYHoe KpoBoTeyeHne. JIoxKHoOoTprLaTebHble
pe3ynbTaTbl MOTYT ObITb BbI3BaHbI HU3KOW KONOHM3aLUMen
B6aKkTepwui B ey aKe, YTo NPUBOANT K HU3KOW KOHLLEHTpa-
UMM aHTUreHoB H. pylori B eKanunsix u HecnocobHOCTyM pe-
arvposaTb B TecTe [24].

LnarHoctmyeckas ToyHocTb HpSA-Tecta, ocoben-
HO YyBCTBUTENBHOCTb, CHUXAETCS NPpU KPOBOTEYEHMN 13
BEPXHMX OTAENIOB KeJyLOYHO-KMLWEYHOro TpakTa, npu-
eme WM B TeyeHne 2-x Hepenb, aHTUBAKTEpUanbHbIX
npenapaToB B TeUeHWe MOCIeSHEero Mecsua, Hannuus
aTpodunM N MeTannasnm XxenyfaoyHoro anuTenuns, a oTpu-
LaTeNbHbIi pe3ynbTaT TecTa AO/KEH MOATBEPXKAATHCS
OanbHenWrMN AMarHocTnyeckumn metogamm [5, 171.

3aKknouyeHune

LwnarHoctmka H. pylori, nopbop 3ddeKTnBHON Cxe-
Mbl TepanMn U B AaNbHenweM oueHKa 3(PPEeKTUBHOCTH
NMPOBEAEHHOr0 JIeUEHNs ABASKOTCA MNEepPBOCTENEHHbLIMM
33layaMn racTpO3HTEpONora B OTHOLWEHMN MauMeHTa C
racTpogyofeHansHown natonorven. Beilbop Metopa tectu-
poBaHus H. pylori NpoBOANTCA B NEPBYIO O0Yepedb C yye-
TOM €ro YyBCTBUTEIbHOCTU ¥ cneundnyHocTn. Monoxun-
Te/bHbI pe3ynbTaT B KaXAOM U3 3TUX TECTOB SBNSETCA
MOKa3aHMeM K 3pagvKaLyiOHHON Tepanuu.

BYTobecneunBaeT 6bICTPbIN pe3ynbTaT C BO3MOXKHO-
CTbO HauaTb JleueHne 6e3 3afepXKKu; ConpoBoXKaatoLee
rmcronornyeckoe obcnenoBsaHnme obecneunBaeT OLEHKY
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coctosHms COXK, KOTOPYIO MOXHO ANMHAMUYECKN KOHTPO-
NMpoBaThb.

KynbTypanbHbIn METOA MMEET CaMyto BbICOKYIO CreLl-
NMOUYHOCTb, HO YYBCTBUTENBHOCTb METOAA CHMXKAETCA
BBMLY TOro, 4to TpebyeTca ocobasi OCTOPOXHOCTb Mpu
obpaueHnn ¢ obpasuom COXX. KynbTypanbHbeli MeToq
ABNSETCS MeToLOM Bblbopa 415 TeCTMPOBaHNS YyBCTBU-
TenbHOCTN H. pylori K aHTMBMOTVKaM 1 MMeEeT peluatoLee
3HayeHne ona BbI6Opa afeKkBaTHOM 3PaANKALMOHHON Te-
pannn B Cy4Yasix HeaPEKTNBHOCTM Tepanun NepBow K1
BTOPOW IMHMN. YUnTbIBasi pOCT C/ly4aeB, Bbl3BAHHbIX pe-
3MCTEHTHLIMW WITaMMaMn H. pylori K NCNonb3yeMbiM B MOo-
cnegHve rogbl aHTMBMOTHKAM, faHHbIM MeToA B Byayuiem
6yneT Bce yalle Ncnosib3oBaTbCs, HECMOTPS HA CBOWN NMe-
oLwmecs HepoCTaTkM (AOPOroBN3Ha, TPYAOEMKOCTb, Cpel-
HSIS MPOLO/IKUTENBHOCTb NCCNIEA0BAHNS 7 OHEN N T.4.).

InarHoctnyeckass TOYHOCTb CEepOOrMyeckoro Mme-
Topa c onpenenexHnem antuten IgG Kk H. pylori npn npa-
BW/IbHOM NpPOBefeHNMN COMOCTaBMMa C FMCTONIOMNMYECKNM
MEeTO[OM, HEMHBA3MBHbIMKW TeCTamu, HO He MNo3BoNseT
3aKNI0UNTb, SBASeTCa v nHdekuna H. pylori Tekywen B
HacTosliee BpeMs v bbina B MPOLLIOM.

Bce Ttectbl, ncnonb3yemble ang obHapyxeHus H.
pylori, BONXHbI paccMaTpvMBaTbC WHAVMBWAYANbHO, Yyuu-
TbIBas UX NpenMyLLecTBa N HeAOCTaTKN B Pa3/IMYHbIX KNu-
HUYECKMX CUTYaUMSIX W WX BbINOJIHEHNE LOJIXKHO MPOBO-
ONTbCS cooTBeTCTBYOWMM 06pasom. MNpu Beibope MeToaa
NCCNefoBaHnsa 1 MHTEpPNpeTaUnn NoyYeHHbIX pe3ybTa-
TOB AO/MKHbl YUNTbIBATLCA BCE (DAKTOPbI: KpOBOTEUEHne
npw A3BeHHoV bonesHu, aTpodryecKknii ractput c v bes
KMLEeYHON MeTannasuu, BANSHWE NeKapCTB, TaKMX Kak
WM, aHTMBMOTHKM 1 CONM BUCMYTA.

Mpuem WM orpaHnuvBaeT TOYHOCTb AMArHoCTUYe-
CKMX METOAOB B CBSA3M CO CHWXXEHMEM Ypea3HOW aKTuB-
HoCTW H. pylori, @ TakXe yMeHbLUeHWeM Konn4yecTBa Be-
retaTmMBHbIX (CMnpaneBuaHbiX) popm bakTepun. OpHako,
B OOHOM WMCCNeAOBaHNM CPaBHMBANOCL NojaBfsoLiee
nenctere VMM Ha H. pylori n 66110 NOKa3aHo, YTo NaHTO-
npason He NHrMbunpyeT pocT n ypeasy H. pylori B oTanume
OT OMenpasosia 1 NaHCoNpasosa, N NCMob30BaHNe MaH-
Tonpasona B TeueHne 14 gHen He BANSIET HA AMArHocTu-
YeCcKy TOYHOCTb MEeTOLOB ANArHOCTUKK H. pylori.

He3aBnC1MMO OT NCNOb3yeMbIX TECTOB KOHTPOJIb (-
deKTMBHOCTN 3paavkaumn H. pylori cnepgyeT npoBoAWTb
He paHee, ueM yepe3s 30 oHen NocNe 3aBepLUEeHNs NpuemMa
BCEX npenapaTtoB cxeMbl. HecobntogeHre 3Toro npasuna
BefeT K NOXXHOMY 3aKnioueHnto 06 3pdeKkTMBHOCTY Te-
panuu. lpennouteHne cnegyeT 0TAABATb HEMHBA3MBHLIM
metogam: 13C-YAOT v onpepnenenvio aHtnreHa H. pylori B




kane. na koHTpons apagnkaunv bYTHe pekomeHayeTcs.
VckntoueHne MoryT coctaBnsTb ciyyaw, TpebytoLime npo-
BeaeHns nosTopHoi 3 AC, npn KOTOpor MOXeT BbITb Mo-
nyyeH 6uonTaTt Ans rmcToN0rMYecKoro, LMTONornyeckoro
NN 6aKTePrNONOrMYecKoro NccnefoBaHus.

lpuMeHeHVe ceponornyeckoro MeTona ANst KOHTPO-
N5 3P PeKTUBHOCTM SpaanKaLmmn SBASeTCs 0OOHOW U3 pac-
MPOCTPaHEeHHbIX OLWNOOK, MOCKOMbKY MOC/ie YCNeLHOoro
ycTpaHeHnuns H. pylori B KpoBy eLle 0ONroe Bpems 0CTatoT-
Cs aHTUTeNa.

Mpwn cpaBHeHnn YOT ¢ nccnepoBaHneM aHTureHa H.
pylori B Kane C y4eToM TOro, YTo IOXKHOOTpULATEIbHbIE
pe3ynbTaTbl B NOCIEQHEM C/lyvae MOryT SBASTbCA Cneq-
CTBMEM HEepaBHOMEPHOro pacnpefesneHns aHTUreHa B
KaNoBbIX Maccax Man paspyLlleHns aHTUreHa npu 3ameq-
NeHnn 3BaKyauun KanosblX Macc (3amnopsbl), TPaBOMOYHO
oTaatb npeanoyteHne YT, Ha pe3ybTaTbl KOTOPOro yKa-
3aHHble (DaKTOPbl KAKOro-nMbo HeraTMBHOIO BAMSIHWS He

NNTEPATYPA
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OKa3bIBaoOT.

Taknm 06pa3oMm, «30/10TbIM» CTAHAAPTOM ANArHOCTK-
K1 1 oueHKn 3cdeKTMBHOCTY 3paanKkaummn H. pylori npun
ractpoayofeHanbHon natonormm cnegyet cuntatb YT, a
nMeHHO 13C - ypeasHbln AbIxaTesbHbIN TeCT.

HeobxoaMMo yKasaTb Ha BaXXHOCTb MNpOBEAeHWs
MOBTOPHOrO TecCTa MOC/e OKOHYaHMS feyeHns 4yepes
MecsL, NOCKOAbKY 3TO AaeT BO3MOXHOCTb OLEeHWTb -
(PEeKTMBHOCTb Ha3HAYEHHOW CXeMbl aHTMBaKTepuanbHoOW
Tepanuv 1 Noay4YnTb NpefcTaBieHne O YacToTe ClyyaeB
PEe3NCTEHTHOCTM K MWCMOMb30BaHHbIM aHTNOMOTMKAM K
aanTMpoBaTb PeKOMeHAyeMble MeXAyHapOAHble CXeMbl
apagunkaumm H. pylori nns naHHoro reorpacdmyeckoro pe-
rMOHa nnu cTpansl. [py 3TOM aHaNM3 NoAYYeHHbIX AaHHbBIX
MO3BO/INT Bpauyy MOBbICMTb B nociepyoweM 3pdeKkTvs-
HOCTb aHTVXeNNKObaKTepHOM Tepanunn Ha NpakTuke, Y
KOHKPETHbIX BO/bHBbIX.

1. AreeBa E.A., XaputoHoBa TV, l'ynsako J1.®., 3aiHynnHa 3.Y. n coasT. OnarHo-
CTUYEeCKMe BO3MOXXHOCTW YpPeasHoro AbIxaTenbHoro (Xenuk) tecta B OueHke
3paankaumnm Helicobacter pylori - nHdekunn. lanbHeBOCTOUHbIN MEANLIMHCKWA
XypHan 2010, 4:12-15

2. bopawnx [O.C., OMbyTHuekc H0.B., Xomepukn C.I'., BotHoBas W.H. MeToabl an-
arHocTtukm nHdekumn Helicobacter pylori. MeTtognyeckne pekomeHaauun, M.,
2019, 36 c.

3. bopavH O.C., WeHrenms M.W., ViBaHoBa B.A., BoitHoBaH V.H. Helicobacter
pylori: KnMHMYecKkoe 3HaueHne 1 NPUHLMMBI AMArHOCTUKK. VIHdeKLyoHHbIe 60-
Ne3HN: HOBOCTU, MHeHus, 0byuenne. 2022, 1. 11, N2 1,c. 119-129

4. 3yb6apeBa V.M., leiicyH AA., Bakynny AM., CaBueHko M.M. VccnepoBanne
PacTUTENIbHbIX UCTOUYHWKOB MOJyYeHUsl GEPMEHTA ypeasbl aHaZIMTUYECKOrO
HasHaueHwns. Bonpockl xumMum n xumnyeckoi TexHonormn. 2010; 3: 49-52

5. WBawkuH B.T, Maes W.B., Llapbkos IN.B., Kopones M.M., Auapees O.H., bapaH-
CKas 1 coaBT. [lnarHocTka n neyeHvie s3BeHHow 6one3Hn y B3pocnbix. Knu-
HMUYeckne pekoMeHAaLmMn PoCCniicKon racTpO3HTEPOIOrMYECKON accoumaLim,
Poccuiickoro obuiectBa KOnopeKTasbHbIX XMPYypros 1 Poccninckoro aHaocKo-
nmuyeckoro oblectsa. Poccninckuii skypHan racTpo3HTepoorin, renaTosoruu,
kononpokTonormn. 2020;30(1):49-70

6. WBawkuH B.T, Maes V., NanvHa T.J1, ®egopos E.A., WentyamH A.A. n coasT.
KnnHnyeckne pexkoMeHpaummn PoccnincKol racTpoaHTEpPONOrMyeckon accoum-
aumn v accoumaumn «3Hpockonnyeckoe obuwectso PIHOO» no anarHocTvke
M NIeYeHNIo racTpuTa, AyoAeHnTa. «POCCMIACKNIA XYPHaN racTpO3HTEPONOrnK,
renartonoruu, kononpoktonormn. 7. 31, N2 4, 2021, 70-99

7. Nazebnwuk J1.b., TkaueHko E.V., Abpynrannesa .M., Abaynxakos PA., A6-
nynxakos C.P., AsanyeBa E.b., Apaatckas M.A., Axmenos B.A., bopanH O.C.,
Bypkos C.I', bytoB M.A., 1 coaBT. VI HauMoHanbHble pekoMeHAaLMN Mo Ana-
THOCTUKE 1 NIeYEHMIO KMCIOTO3aBNCUMBIX 1 accoLmmnpoBaHHbIx ¢ Helicobacter
pylori 3a6oneBanuii (VI MockoBCKmMe cornatueHmnsy). JKcneprMeHTanbHas v K-
Huyeckas ractpoaHTeponorvsa 2017;02(138):3-21

8. Maes V.B., CandyTtanHos P.I'., CamcoHoB A.A., TpeuylwHnkos B.b. Pe3ynbTatsl
OTKPLITOro My/IbTULEHTPOBOIO MCCNenoBaHNs 3PhEKTUBHOCTM AblXaTeNbHbIX
TecToB B AnarHoctuke H. pylori. JJHEBHUK Ka3aHCKOW MEeAWLIMHCKOW LUKOSbl
2013;5:21-23

9. Xomepukn CI., KacesHeHko B.W. JlabopaTopHas AnarHocTMka WHdeKumn
Helicobacter pylori, C-lNeTtepbypr: 000 «AMA», 2011, 110 c.

10.Bharath T.S., Reddy M.S., Dhanapal R., Raj Kumar N.G., Neeladri Raju P, Saras-

wathi T. Molecular detection and corelation of Helicobacter pylori in dental
plague and gastric biopsies.of dyspeptic patients. J. Oral Maxillofac. Pathol.,
2014 Jan;18(1):19-24. doi: 10.4103/0973-029X.131885

.Chey W.D., Wong B.C. Practice Parameters Committee of the American Col-

lege of Gastroenterology. American College of Gastroenterology guideline
on the management of Helicobacter pylori infection. Am. J. Gastroenterol.
2007;102:1808

12. Dalla Nora M., Horner R., De Carli D.M, Rocha M.P, Araujo A.F, Fagundes R.B. Is
the immunocromatographic fecal antigen test effective for primary diagnosis
of Helicobacter pylori infection in dyspeptic patients? Arg. Gastroenterology,
2016, Oct-Dec.;53(4);224-227

13. Demartel C, Ferlay J., Franceschi S., Vignat J., Bray F., Forman D., Plummer
M. Global burden of cancers attributable to infections in 2008: a review and
synthetic analysis. Lancet Oncol., 2012;13: 607-615

14. Dolak W., Bilgilier C., Stadlmann A., Pispok A., Plieschneger W., Wewalka F,
Schofl R., Huber-Schonauer U., Blowski-Frots S., Hogenauer C., Schruka-Kolbi
C., Makristtathis A., Schoniger-Hekele M., Steininger C.; Austrian Helicobacter
Pylori Study Group. A multicenter prospective study on diagnostic perfor-
mance of a new liquid rapid urease test for the diagnosis of Helicobacter pylori
infection. Gut Pathog., 2017; 9 78. doi: 10.1186/s13099-017-0226-5

15. Dunblac M., Cowell D.C. et al. Ammonia vapour in the mouth as a diagnostic
marker for Helicobacter pylori infection: preliminary proof of principal pharma-
cological investigations. Br. ). Biomed. Sci., 2000; 58: 66-75

16. Eisdorfer |., Shalev V., Goren S., Chodick G., Muhsen K. Sex differences in urea
breath test results for the diagnosis of Helicobacter pylori infection: a large
cross-sectional study / Biol. Sex. Differ., 2018; 9: 1. doi: 10.1186/s13293-017-
0161-7

17. Elshabrawi M., EI-Aziz N.A., EI-Adly T.Z., Hassanin F., Eskander A., Abou-Zekri
M., Mansour H., Meshaal S. Stool antigen detection versus 13C-urea breath
test for non-invasive diagnosis of pediatric Helicobacter pylori infection in a
limited resource setting. Arch. Med. Sci., 2018 Jan; 14(1): 69-73.doi: 10.5114/
aoms.2016.61031

18. Ferwana M., Abdulmajeed I., Alhajiahmed A., Madani W., Firwana B., Hasan R,,
Altayar 0.0., Limburg PJ., Murad M.H., Knawy B. Accuracy of urea breath test
in Helicobacter pylori infection: meta-analysis. World J. Gastroenterol., 2015;
21:1305-14. doi:10.3748/wjg.v 21.i4.1305

19. Fock K.M. Review article: the epidemiology and prevention of gastric cancer.

RJTUNH@BNFL, AhSNHRISNFL B4 UrRNHISNFL | UUSKU 2023




QhSNH33NFL

Aliment. Pharmacol. Ther., 2014; 40:250-260

20. Gatta L., C. Ricci, A. Tampieri, D. Vaira. 2003 Non-invasive techniques for the

diagnosis of Helicobacter pylori infection Clinical Microbiology and infection

2003, V.9,June 01, ISSUE 6, P. 489-496

.Gisbert J.P, de la M.F,, Abraira V. Accuracy of monoclonal stool antigen test

for the diagnosis of H. pylori infection: a systematic review and meta-analysis.

Am. J. Gastroenterol., 2006; 101:1921e30. doi: 10.1111/j.1572-0241.2006.

00668. x

22.Graham D.Y., Klein PD., Evans DJJr., Evans D.G., Alpert L.C., Opekun A.R. et
al Campylobacter pylori detected noninvasively by the 13C-urea breath test.
Lancet. 1987; 23; 1(8543): 1174-7

23.HsuW.H.,Wang S.S., Kuo CH,, Chen C.Y,, Chang C.W., Hu H.M., Wang J.Y,, Yang
Y.C,, Lin Y.C,, Wang W.M. et al. Dual specimens increase the diagnostic accuracy

2

and reduce the reaction duration of rapid urease test. World J. Gastroenterol.,
2010;16: 2926-2930

24. Kuipers E . Helicobacter pylori and the risk and management of associated
diseases: gastritis, ulcer disease, atrophic gastritis and gastric cancer. Aliment
Pharmacol. Ther., 1997;11 Suppl 1:71-88

25.Kuloglu Z., Kansu A., Kirsaglioglu C.T. et al. A rapid lateral flow stool antigen

w

immunoassay mand (14)C-urea breath test for the diagnosis and eradication
of Helicobacter pylori infection in children. Diagn. Microbiol. Infect. Dis., 2008;
62:351-6. doi: 10.1016/j.diagmicrobio.2008.07.006
26. Limburg PJ., Murad M.H., Knawy B. Accuracy of urea breath test in Helico-
bacter pylori infection: meta-analysis. World J. Gastroenterol., 2015; 21:1305-
14. doi: 10.3748/wjg. V. 21.i4.1305
27.Lamont J. Thomas, Indications and diagnostic tests for Helicobacter pylori in-
fection in adults https://www.uptodate.com/contents/indications-and-diagnos-
tic-tests-for-helicobacter-pylori-infection-in-adults#H12 may 2021
28. Lee .Y, Kim N. Diagnosis of Helicobacter pylori by invasive test: histology Ann.
Transl. Med., 2015 Jan; 3(1): 10. doi: 10.3978/j.issn.2305-5839.2014.11.03
29. Lee Y.C, Tseng PH., Liou J.M., Chen MJ., Chen C.C,, Tu C.H., Chiang T.H., Chiu
H.M., Lai C.F,, Ho J.C. et al. Performance of a one-step fecal sample-based test
for diagnosis of Helicobacter pylori infection in primary care and mass screen-
ing settings. ). Formos Med. .Assoc., 2014;113: 899-907. doi10. 1016/j.jfma.
2012.05.014
30. Leszczynska K., Namiot A., Namiot Z., Leszczynska J.K., Jakoniuk P, Chilewicz
M., Namiot D.B., Kemona A., Milewski R., Bucki R. Patient factors affecting cul-
ture of Helicobacter pyloriisolated from gastric mucosal specimens. Adv. Med.
Sci., 2010; 55:161-166. doi: 10.2478/v10039-010-0028-1
.Lopes A.l, Vale F.F,, Oleastro M. Helicobacter pylori infection - recent develop-
ments in diagnosis. World ). Gastroenterol., 2014 Jul 28;20(28):9299-3 13. doi:
10.3748/wjg,.v20.i28.9299
. Malfertheiner P. Diagnostic methods for H. pylori infection: Choices, opportu-
nities and pitfalls United European Gastroenterol J., 2015 Oct; 3(5): 429-431.
doi: 10.1177/20506406 15600968
.Malfertheiner P,, Megraud F.,, O’'Morain C.A. et al. Management of Helicobacter
pylori infection--the Maastricht V/ Florence Consensus Report. Gut, 2017;
66:6-30
34. Midolo P, Marshall BJ. Accurate diagnosis of Helicobacter pylori. Urease tests.
Gastroenterol. Clin. North Am., 2000; 29:87 1-8
35.NIH Consensus Conference. Helicobacter pylori in peptic ulcer disease. NIH

3

3

N

3

w

RJTUNHR@BNIL, AhSNHISNFL B4 UrRNHISNFL | UUSHhU 2023

Consensus Development Panel on Helicobacter pylori in Peptic Ulcer Disease.
JAMA 1994; 272:65

36.Nocon M., Kuhlmann A., Leodolter A., Roll S., Vauth C., Willich S.N., Greiner
W. Efficacy and cost-effectiveness of the 13C-urea breath test as the primary
diagnostic investigation for the detection of Helicobacter pylori infection com-
pared to invasive and non-invasive diagnostic tests. GMS Health Technol. As-
sess., 2009;5: Doc14. doi: 10.3205/hta000076

37.Peleteiro B., Bastos A., Ferro A,, Lunet N. Prevalence of Helicobacter pylori in-
fection worldwide: a systematic review of studies with national coverage. Dig.
Dis. Sci., 2014;59:1698-1709

38.Peng X, Song Z.,He L., Lin S., Gong Y., Sun L., Zhao F,, Gu Y, You Y., Zhou L.,
Zhang J. Gastric Juice-Based Real-Time PCR for Tailored Helicobacter Pylori
Treatment: A Practical Approach. Int.J. Med. Sci., 2017; 14(6): 595-601. doi:m
10.7150 /ijms. 18996

39. Ricci C., Holton ., Vaira D. Diagnosis of Helicobacter pylori: invasive and non-in-
vasive tests. Best Pract. Res. Clin. Gastroenterol., 2007; 21:299- 313. doi: 10.
1016/ j.bpg.2006.11.002

40. Sahin F.l, Tinaz A.C,, Simsek |.S. et al. /Detection of Helicobacter pylori in den-
tal plaque and gastric biopsy samples of Turkish patients by PCR-RFLP. //Acta
Gastroenterol. Belg., 2001, V. 64, N. 2, P. 150-152

41.Seo ).H., Park].S., Yeom J.S. et al. Correlation between positive rate and num-
ber of biopsy samples on urease test in childhood Helicobacter pylori infection.
J. Korean Med. Sci., 2014;29: 106-9. doi: 10.3346/jkms.2014.29.1.106

42.Sugano K., Tack )., Kuipers EJ., Graham D.Y., El-Omar E.M., Miura S., Haruma
K., Asak M., Uemura N., Malfertheiner P. Kyoto global consensus report on
Helicobacter pylori gastritis. Gut. 2015;64(9): 1353-67. doi: 10.1136/gut-
jnl-2015-309252

43. Trevisani L., Sartori S., Galvani F. et al. /Evaluation of a new enzyme immunoas-
say for detecting Helicobacter pylori in feces: a prispective pilot study // Am. ).
Gastroenterol., 1999, 94:1830-1833

44.Tu H., Sun L., Dong X. et al. Serum anti-Helicobacter pylori immunoglobulin G
titer correlates with grade of histological gastritis, mucosal bacterial density,
and levels of serum biomarkers. Scand. ). Gastroenterol., 2014; 49:259-266
doi: 10.3109/00365521.2013.869352

45.Uotani T, Graham D.Y. Diagnosis of Helicobacter pylori using the rapid
urease test. Ann. Transl. Med., 2015; 1: 9-9. doi: 10.3978/j.issn.2305-
5839.2014.12.04

46. Vaira D., Vakil N., Gatta L., Ricci C., Perna F, Saracino ., Fiorini G., Holton J.
Accuracy of new ultrafast rapid urease test to diagnose Helicobacter pylori
infection in 1000 consecutiv dyspeptic patients. Aliment. Pharmacol. Ther.,
2010;31:331-338. doi: 10.1111/.1365-2036.2009. 04196 .x

47.Vecsei A, Innerhofer A, Binder C et al. /Stool polymerase chain reaction for
Helicobacter pylori detection and clarithromycin susceptibility testing in chil-
dren. // Clin. Gastroenterol. Hepatol., 2010, V. 8, P. 309-312

48.Wang YK, Kuo F.C, Liu CJ., Wu M.C,, Shih H.Y,, Wang S.S., Wu J.Y., Kuo CH,,
Huang Y.K., Wu D.C. Diagnosis of Helicobacter pylori infection: Current options
and developments. World J. Gastroenterol., 2015 Oct 28; 21(40): 11221-
11235. doi: 10.3748/wjg.v21.i40.11221

49.Zhou X., SuJ., Xu G., Zhang G. Accuracy of stool antigen test for the diagnosis
of Helicobacter pylori infection in children: a meta-analysis. Clin. Res. Hepatol.
Gastroenterol., 2014; 38: 629-638 doi: 10.1016/j.clinre.2014.02.001




9hSNHB3NFL 37

uvonaonru

HELICOBACTER PYLORI/-» LUPNLUSNr UhiSALACUUL UbERNALENk  IUULBUUSUYHUL
JdGrLnksnik@3NnEuL.

qruyuLnrE3UL ssunkE3nkL

Uywquwl U. L., Gaqulywl 9. U.

GNP, wyinbnlwinhy pdynipywl Ynipu, Ubpphl hhywlunninlllinh wnnwbnluinhywyh wdphnl

Pwlwih pwnbp® jwpnpuiwnnn wpunnpnpdwl depnnlibn, nupbuw- wpnyniuwydGunneegniup unngbine hwdwn: LEpYwyndu hw-
yuwyhl ptuwn, H. pylori: uwlb)h 6U pwgdwehy UGennutp H. pylori-h whuinnpndwl hw-

36hynpwynntp whinpph (H. pylori) qupwyp pwqdwpehy  Jwp: Wn dGpnnutpp ywdwlwywunpBu unbih £ pwdwlt]
gwuwnpnEuntpninghwywl hhqwunntpyniutpp’ utG- nnnwyh pEuwntph, punn npnug” hwywnuwptpdned £ hwpneghsp
pwnjw| epnupywywl  wywnhy qwuwnphuinh, fungwht  hp- Jwu npw gEuEnhywywl Wniep' hwywdhup, W wunihnuyh
Juunniejwl, wwnpndhy gwuwnphwh, hupndwh, unwdnpuh ptuwtph, punn npnug’  hwwnbwptpdnd U hwpnighsh
pwngltnh wwwbéwn E nwnunwd: Wn wnnwdnd  wwn Wnipwihnfuwltwynygwl - wpunwnpwueutpp jwd  hwyw-
wplnp £ nw) Jupwyp dwdwuwyht hwywnuwpGpGp W dwpdhutGpp npw Lwwndwdp: Fwgh npwlhg, dGennutpp
pnudbn: Swdwawju Jhpwqgguyhtu Jtpght  Ynuutlunwultpp® pwdwuynuwd U phudwaghy W ny hudwghy wbBuwyutph:
pninn Jwpwydwéltph 2nouwiuncd hwywgnignidlutp LEpyuwyjwgdwé ghwywunipjuwt wnbGunigjwt - e JBlp
slhuGint nGwenwd funphnepn £ wipdnud uwnwiptp Enwnp- yGuwinpnuwgt) Gup H. pylori-h dwdwuwywyhg whunnpnhy
Jwghnu pnudnud: Wn wwwbwnny pupunn wpnhwywlu Bu dGennutph  wprynibwybwnngpjw,  uwhdwlwthwynwdutph,
dwulwghinwywt gpwywunigjwl  wnwiupp H.  pylori-h Lwl wjn pGuwntph depght wynwdubph J6pinénLenlulitph
hwjnuwptpdwl  wwpptp  JEennutph  wnwytineyncultph wpryntupubph dpw, npnug  hhduwynpnud B npwlg
W pEpnienulGph dwupl: @GGunwynpnidu wuhpwdtyn E tgnwniniup, pwlh np Jwpwyh égphin whuinpnnudp
ny Uhwju H. pylori-u hwynuwptbpGing, wylb Jupwyh pniddwl Juplnp lwpiwwwydwt E wpryntbwybun pncddwt hwdwip:

SUMMARY

COMPARATIVE ANALYSIS OF LABORATORY DIAGNOSTIC METHODS OF HELICOBACTER PYLORY.
LITERATURE REVIEW

Avagyan M.N., Yeganyan G.A.

YSMU, Alternative Medlicine Course, Department of Propaedeutics of Internal Diseases

Keywords: /aboratory diagnostic methods, urease test, Helico- methods can be conditionally divided into direct, in which the
bacter pylori. pathogen or its genetic material (antigens) determined and in-
Helicobacter pylori (H. pylori) infection is the cause of many direct, which reveal the metabolic products of microorganism or
gastroenterological diseases, including chronic active gastritis, antibodies in the blood to a bacterium. In addition, methods for
peptic ulcer, atrophic gastritis, lymphoma, cancer. In connection detecting H. pylori are divided into invasive and non-invasive. In
with the above, timely diagnosis and treatment of H. pyloriisvery ~ the presented literature review, we focused on the sensitivity
important. Latest international consensus recommends eradi- and specificity of different tests, the limitations of some tests,
cation therapy in all infected in the absence of contraindications. as well as on the latest developments of modern tests which
Therefore, literature data on advantages and disadvantages of contribute to improving the accuracy of the diagnosis. And an
various detection methods of H. pylori are extremely relevant. accurate diagnosis of infection is an important condition for the
Testing is important not only to detect the bacterium, but also to effective treatment of the, above mentioned, diseases.
test the effectiveness of the infection treatment. Several tests
are currently available to diagnose H. pylori infection. Diagnostic
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hwawhiwywunieynup hwynuh s£° nEwetph wlpwyw-
npwn hwnnpndwl, wlwhunwuh? nGwetph, ny hunwy
Ulhuhjwlywl  wwwytph W pwpap  qquyniuntejwdp
hnLuwh whunnpndwl dGennutp sthubine wwwnawnny
[9: Cuwnn unwgwd wnjuwutph’  Swjwunwuncd
ghutynnghwywl whinwpwungwl Yuwnnigyudpnid
wnnLpGpynLngh hwawhiwywunggniup 2,2% E[31]:

Uhuwnwéwagnudp L dnpPpngtlukgp

QEUhwnw innLpEpynLngp unynpwpwin Gpypnpnwghu
E W qupgwunwd E wnwlwjhlu opwhuhg (enetp, wypw-
hwugnygutp) htdwwnngtu wd (hdpngEl tnwpwddwl
wpryntupnd, wnwyt] hwqunbw E ubnwywl dw-
Lwwwphnd  wnwolwht  Jwpwynwp wywnhy dp-
quubnwywl wnpbpynyng nlubgnn qnugpuybpnghg:
dnidugh, hGunngh W wpqwunh dghlh Jwpwynidp
ywpnn £ wnwowlw| Lwle Juwjpte dwlwwwphny y&-
npwnhp utnwywl opgwultphg [20]: Iwjwunwunid Yw-
nwpwé  nuuncduwuhpnepynllltph JGpnuéne)niupg
wuwnqg £ nwnlnid, np J66é Jwuwdp Jwluwlg uGnwywl
opgwuubph wninLpGpyneingp gnignpnynud £ wnincpGpynen-
qujhu dtquintbuhwh (13,5%) W pnetph winLptpynyngh
(11,5%) hGwn [31]:

Swéwh pupwlwny jwunbln® wpnwhwunynd E
n thnybpnd” whinwpwltwywl W wlwwnndhwywl
wunwnuwh thnthnpunipnillbphg hwnn® hwugkgubing
unghwjwywu, hngGpwlwywl hhduwhiunhputph [35]:

WL JE6 Jwuwdp whuinwhwpnud EJGpwpunwnpnnw-
Jwl tnnwphph Ywuwug (80% ntwptpnid whunnpnayncd
E 20-40 wwpGlywlunwd) [33]: Wu wwphpnd whunw-
hwpdwU J&6 hwawhuwywunceniup pwgwwnynwd Entwh
yntp nudquugwd wpwl UGphnund, npp UGdwgunwd
E hwpnwgsh® Ynuphlu wlgubint hwjwuwywunipyndup:
huy nuunwlwnwnwph WL hGnnwnwlwnwnwph
pUupwgpenwd hwqywnbw [hubnt wwwndwnp wnwowgwd
wuwpndhy, phudnpnnhy thnthnfuntenlllGpu BU, npu
wlpwpElwwuwn wywjdwu £ hwpnegsh wah hwdwp [7]:

QGuhwnwy  wnptpynyngh  nGwenwd  Ywpnn  Gu
whuiinwhwpyt] ubnwywu pnnp opgwlltpp, pwig
wnwyt| hwawhu whunnwhwpyned GU wpqulnwidhnnGpp
(90-100%), nphu hwenpnnwd £ wpgwunh (70%), aw-
nwuutph (30%), wpgwunh dahyh (10%), hwaduntu
dnuydwih no hGwningh (ncpwpwuynipp’ 1%) whunw-
hwpndp [8]:

Sniptpynyngh  whunnwéwgnwlp  hwugbgund £
dhynpwywntphwutbph  UGppwthwlugdwup  opgwuhqu
L Upw hpwdwépubph no opgqwuutph hGwn  thn-
huwgntgnipwlp: Ipwunnipjul dwanidp, pUpwgep
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L Gep qgwihnpBlu swihnd wwydwuwdnpdwé  Bu
opgwuhquh hdntuwjht hwdwywpgh yJhtwyny, Upw
hwlwagnbgniejwdp: By htlug hwlwagnbgnienll E
wwydwuwdnpnd  wnnpGpynngh  ylhuhyw-alwpwlw-
ywu npulenpnudutph wpunwunynp pwqduquiuncgggncup,
npp Upw® npwbu  hhjwunniejwlt  Jwn  wnwlalw-
hwuwynipnilitphg £ W nddwpnienlulbp £ wnw-
owguncd whuwnnpnGint hwdwp [15, 27]:

Swywanbgnieniuhg Wwydwluwydnpywéd™  Jupnn
GU  wnwowlw] wwpptp wbuwyh Wwunwuhuwl
hnujwépwihu nBwyghwltn. Jh  nGwend  wnw-
owunid E  wwbpwwnhy nbwyghw' hwugbgubiny
hjnujwéputbpnud Jugbng  JGnnlyh wnwewgdwlp,
npp enyl Wwwnwuhuwt nGwyghwh npulenpnud £, wyi
ntwpenwd qupgquwunwd £ Epuntnwinhy nEwyghw'® Uts pw-
bwynieywdp hwpnighslEnph wwpnibwynn Shpphuwjhu
Epuncnwunh wnwowgdwdp: Unwytl punpn nGwyghwl,
uwyuwyl, wpnnnLynhd-wypnihdEpwnpy ywnwuhuwl
ntwyghwl £ gpwunitdwlbph wnwewgdwdp, npp
htug Upw Unpdninghwywl whunnpnuwl hhdpl E [25]:
Giep unynpwpwp wyu pninp nbwyghwubph nGwetpnd
$hppng  hjneudwéph  wnwowgnuwdu £, npp  Unuph
funnnynud pepnud £ Yunwdutph (Frozen pelvis)® wwjdw-
LUwynpGiny hpdwunnipjwl pupwgplu nL Gep [28]:
LwnduEpp Ywpnn U wnwewlw] wpgwunwithnntGph
(nuwlgenud, wpgwunh  funnnsnid, thnpp  Ynupnid
hwugtgutiny  opwnipwghnu-yndwyptuhnu  wwpptp
huwugqwpndutph wnwewgdwl:

Swjwuwnwunwd  gtuhunw wywnhy  winpBpyning
nlutgnn 160 Yune  wnwutph  JGpnLonipywl
wprynctupnud wuwnpg £ nwpat, np hhqwunuGph hhduw-
Jwlu quugwuwutpu U guyh hwdwhunwuhyp (90,5%),
wnnLpGpynynquihu huwnnpuhlwghwjh Lpwultpp
(71,4%), wuwwnnieyntup (51,9%), npndwjuph swithBph
dGodwgnudp  (39,6%), huy uwnuunwl  Gnwlwyny
pniddwd  wnepbpynuyngh  hGnwdnp hGwnlwlputbpu
GU gwuh hwdwhinwuhyp (70%) W wlwwnnnienlup
(66,7%): Cun npnwd” ntwebph 45,9 %-nud gGuhwnwg
wnnLpGpynyngp hwdwygdwéd £, npn2 ghuGyninghwywu
hhJwunnieynltttph,  wrwdbuwwbu  Jhquubnwywl
huptlyghwutnh (13,5%) W wpgwunh dhndwih (9,5%)
hGwnn [31]: bPhwpyt, quwuquwuwultphg jnLpwpwlynipp
wtwp E JwplnpGp whunnpndwt b Jupdwl  nk-
uwllniuhg, pwjg uGpywynd wwyJdwuubpnud
wnwytl Ywplnpdnwd B wlwwnnnieniup: QGUhunwg
wncptpynynq wnwldbwhwunndy  Lpwlwyneniu
ntuh JGpwpunwnpnnujwl pdynygwl UG, pwluh np
10-27,8% nGwpetpnd nw Jwlwlg wlwwnnnipjwl
wwwbwnl Et [2]: Cun gpwywlnipwl nyjwutpp’
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wlwwnnnipjwl unnigdwépnid gGpwlznnud £ hBlug
ywlwug gnpénup, nph hwtwhuwywunieyntp hwuunid
E 45-65%-h, npnud wnwyt] hwdwhuwnbwp thnn-npn-
dJwuwdquyhu  wGuwyu E, npph wnGuwlwpwp Uhrp
Jwaqgunwd £ 30-85% [11,18,14]:

Uuwuwnnipjwt  hhdbwywl  wwwéwnp  wnnwpbp-
Untingh nEwenid, punn hwwhuwywuntjwl, wpgulnuw-
thnntiph, wpquwunh W ajwpwlltph hgnugyws Yud
gnrguygqwéd whunwhwpnedu E[16]:

Uuwuwnnipjwt thnnwiht inbuwyp, punn Jwuliwgh-
nwywl  gpwywungywl  nwiubph,  Jwaqunud  E
wlwwnnnipjwl pnnp wBuwyubph 50%-p [23]: Whuunw-
hwpnup  unynpwpwp  Gpyynndwuh £, whunwpw-
Lwywu thnthnpungynlllGpp wpnn BU wnwowlwg
thnnh  gwlywgwé hwwndwédnid, Gppedu Lwle npw
wdpnng  Bpyuyupny: Uwywit hlswtu ny  uwtghdhy
uwjwhughwutph, wjuwtu £y wnincppynyngh nwencd hw-
dwhu whunwhwpdnud £ thnnh wdwnoywp ((wyuncpuw)hl)
dwup:  wuwywl  wwwnytpwgnudubph  hwdwawiu®
wpgqwunwthnntph - wdwniywp  Jwutph - gbph2hunn
whunwhwpnulp  Wuwpunwwlwywl JGhuwthgd £, npp
ywlpunwd £ qupwyh tnwpwénwdp huswtu yept|, wuwtu
El dupte uwiwhlughwnUtph nGwend: Fwgh npwhg,
npwl hwugbgund BU wpqwunwihnntph  wdwniywn
pwdhulGph  wnuwl  Jwunwlwpwpdwl  wnwldlw-
hwuwuntpenlultpp” Gpwywhb funphyutph W quipyGpw-
Jwjhtu pGpwlwygnudutph inGuwyutpnd, hlswbu Lwl
rWPRhewhl EwhpE™ opquihguh pninp EwheEwhU
owéynypUEphg wdtlwhungtihh gGpwzrnedp [30]:

Cuwn hwwhiwlywunipjwl™ wuwwnnniejwl hwenpn
wwwdwnl  wpgwunh  wnpGpynynquiht - wihunw-
hwpnwu E, npp 30-50% nbwpetpnud hwdwygJwé E
thnn-npnwjlwdquiht nGuwyh htwn [13]: Upgwunh
whiinwhwpnwdp npulenpdnud £ EunndGuphnudh
nGuwnpnLyghwyny W uhuGhuhwuGph wnwewgnidny Uhlsl
60% nGwpetpnwd, npp hwugbgunwd £ EunndGunphnudh
onwpdwup TNF-a -h W IL-2-h dheongny, npu £
funspunnuinud £ uwnuh hdwywuwnwghwihtu W ypyuygnn
dhdnedubph wywwnéwn nwnunwd [26]: Upgwlnh whuunw-
hwpdwl nGwenwd Unpdninghwywt thnthnpuniynluupp
wwjdwlwdnpgwdé U Lwle  Yung  wnwphpny:
NGwpnnnLynpy 2ppwuncd unynpwpwn ugquuwynpywé
gnwlniEUwutp nGult huwpwynp oE° wuwydwlwynpywd
nwunwlwhu ghyh dwdwuwy Eunndtunpphnwh nGuyyw-
dwghwnd, huly  nupuwlwnwnwph  pUpwgend
nrwlp unynpwpwn [hwnpdtp BU, pwlh np ghyhy
thnthnfuncpnillGp 6L uwnwpynwd: GpwitinyGdwutpp
uyunud BU jhwpdbp Ywqdwynpybp W wwnwlwyg, Gpp
uyugnud E pwquwy 26pinhg pniuyghnuwih alewgnpnudp.
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htug wyju wwwdwnny £ funphnipn £ tipynwd phnwyupnu
Wniep Ybpgul] nupunwuhg wnwe Jwd n ubypGunnp
thnynd: Fwgh gnwunybdwutnhg, Juptih £ wnBult) bl
gtnadwjht hhwGpwwaghw, wwnpndhw, wnhunpd ppouyht
hubhiuinpwghw’ npwtbu  EunndGunpphnudh ppnuhlyulywl
pnppnpUdwl npulenpnudutp [35]:

Upgwtnh  yghynd  Unpdninghwjuil - thnthnfunt-
pnlultn  hwynbwpbpEine hwdwp  J66  nGp  ndup
ynwnuynwhwu. unynpwpwp tnncpGpynuynquyht whuunw-
hwpnwdu Yynwnuynwny npulenpdnud £ npwbu funguhu
nEptywn, hhwtpunpndhy  gnjugnieinit, pwyg  hupdh
wnUtny wju hwuqwdwugep, np ntwetph U666 dwunwd wju
gniquygduwé £ wyp ny uwbghdhy hudptlyghwltph htwn,
yuwptblh £ Uywwnt twl hhwtptdhw, hhwGpunpndhw,
nhuytpwwnng, hhwtpyGpwwning, Ywpnn £ wnwowgut)
swpnpwy nwngph uwuywd, nwunp Jghyh  wpuunw-
hwpdwU nGwpencd Lu yuplenp £ phnwuhwh nGpp [8]:

Upuwnnpnnudp

LEnpyuynwdu qtUhwnw wnnLptpyneingh
whunnpndwl hwdpunhwuncp punndugwé JGenn syw:
U3Y-U uwhdwuncd E, np wpunwpenpwjhu wnincpGpyneingh
whunnpnanidp hwuwnwnygnid £ npuywl ynounnepuyny,
npwywl hyntujwéwpwlwywl wpnynitupny uwd wywnpy
wnuwpenpwhl  wniptpyningh  qqwih - Yihuhhuywu
LpwluGpny [12]:

Cuwn Jwulwghunwywl gpwywlnipjwl indjuutnp’
thnnuwyhb wuwwnnnipjwl ntwencd whunnpnadwl nuytb
JdGpnn £ jwwwpnuynwhwl, npp gwuywih £ juwnwpt
nwunwlwiht ghyh wnwehu thnynwd [5, 15]: 36np-
Lwyutph J66 Jwup wnincpbpynyngh uuwéh nGwenud
Wwu punphnipn £ vwhu jwunwpb] jwwwpnuynuwhuw,
pwluh np pwgh dwypnuynwhy quwhwwnnwdhg, uwptih
£ J6pgut) YELuwynee hyntujwépwpwlwywl, dwupbw-
pwlwywl, MTN hGnwgnunnienlultph hwdwp, huswGu
Lwl htwpwynpnieyntt £ wnwihu uwnwpBine pnudw-
ywu Jhowdwnnieniultn [34, 17]: WuntwdGuwjuhy,
npn? hGwnwagnunnnutph Jwnpdhpnd  jwwwpnuynwhwlu
Swhuuwwnwp £, hugughy, ny uwtghdhl, stuywd Yuntih
E wnGulG hhwunnteywup punpn thnhnpuncyniulipp W
Jtpgut) yEuuwlniep [10, 32]:

Cuwn Jwulwghunwywl gpwywuntpjwl ndjwutpp’
wlwwnninnienituhg  twnwwnn  Jwlwlg  2pgpwuncd
pwgwhwjnynud  EU wpgwunwihnnGph  Yundwjhu
wpngtultp 37,2-88,8% nbwptpnud, tnnLpGpyniinquyhu
pdphyutn W npnwjlwdgh hhwbpGdhw® 33-59,6%,
wpqwunwthnntph  ubnwgnd  («hwdphswudwly)
12-68,8%, wpgwunwthnntph  Jhwynnuwuh  Juwd
Gpyynnuwth  pugwund®  38-56%, hhnpnuwjwhupu’




4-58,9%, tnn-awpwlwht  gnjugnugniutn W
wughw® 3,3-8% ntwpebpnwd [34]: Cunn twpptp htnh-
Lwyutpp® Wywpwagpwéd  Jwypnuynwhy  Lywllbpp
wuwrengundnuhy BU gEUhwnw wnpGpynLngh nEwencd,
wnlyw U nGwetph 9,1-68,8%-nud L wbwp E quw-
hwundtu  (wwwpnuynwhw  Juwwwpbhu [4]: dhunng-
3)n-Ynpinhup hwdwhinnwupp, npu b uygpwut Lyw-
nwgnyws Ep plwdhnhwih W gnunnGugh Jupwyubph
nGwpenid, wnwowunwd £ Lwl winpGpynynquiht Juw-
npwyh 37,5-56% ntwetnpnid” npwtu npnduwyjuh funnnynud
Jwndwht wypngGuh npulenpned, W wtwe £ quwhwungh
Lwle npwtu Jwuywétbh gEupwnw] wnptpynyngh hw-
dwp wlwuwnnienl nlubgnn wudwlg hGunwgnunGhu
[19, 23] Bwlh np uwtghdhy whunnpndwl JGpnn
syw, ncunh UGpyuwyndu yuwydwulGpnd whuinnpnnedp
yuwuwpynud £ jJwywpnuynwhwt, dwuptwpwlwywl W
whunwhnujwéwpwlwywl JdGennutpp hwdwygbne
dhongnd:

Jwpnidp

Uhuinnpnadwé gBuhunwy wincpbpyningh nGwpencd
wuwwpynwd £ puswbu nennpuwypwihl, wuwbu £ yp-
pwpnidwywl pEpwwhw: Unnn Jtg wdhu wlenn nGnn-
pwjpwiht pnudnudp wuyniuwpwnpuwyhtu £ Undnpwpwn
hpwywlwgdnd £ Gpyne thnynd. wnwehl huwnBuuhy
thnynud uwnwpdned £ yndphuwgywé ptpwwhw dnuin
Gpunt wdhu, hwonpn 2wpnitwyuwywl oyl wytGh
Epywpwnle £, pwjg Juwnwpyned £ wdtih phy ntntnh Uh-
npwnUwdp: Uwtghdhy wju nEnwuheongutinp, ntuGuwiny
tnwpptp - dwpdwynyhlubnhly W Hwpywynnhlwdhy
wnwudbwhwwnynipynlllbp, wnwpptp dGhuwluhquutpny
pennunLd BU pwyntGphwuwwl wagnkgneyniu [22, 29]:

Jhpwpnidwywl rEpwwhwl pwquwrhy
nhuytph wwwéwnnd wnpwl £ gwulwih s£ uGnw-
ywu opgqwultph wnptpynynquyht whunwhwpdwl
nGwpend W wbwp £ hpwywlwgutb] Jhwu hwwnly
gnignudutpny, ophlwy’  pwpwhiwynywntbph, uwhw-
wl wpngtbunw pungpydwéd hwpwyhg opqwultph
Pnilyghwyh puwgwipndubph nGwend W wyu: Upaw
wnwppGpwyhs  whunnpnanudp hwéwp  hwugbgunid
E ny wbnhu dJhpwpnidwlwl Jhowdwnnipniuutph,
opgwultph W hppwdwéplutph  hGnwgdwl, npnup
ny UJhwu sEU  hGnwglunwd Jwpwluwht wpngbul
opgwuhquhg, wjl. gpynwd EU Yuneop Jwjpwlwint huw-
npwynpnieintuhg: Yhpwpnidwlwl pGpwwhwl gnigywé
£ undnpwpwp nEnnpwjpwjht pGpwwhuwyhg htwn, tpp
wnwowgwéd  wlwwnndhwywl  thnthnfunyegnlultpp
wwhwwluyt, U W punspunnuinud U hnhwlwp: 3w-
Ywwniptpyninquuh - uwtighdhy  ebpwwhwhg L
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ywd dJhpwhwuwnwywl dJdhowdwnnipynillbphg  hGunn
wnwolwjhu £ nurunwd wluwwnniejwl juwpgwynpdwlu
fulnhpp: Lwhu thnpa £ wpynud nw ywpgquynptip plw-
ywl dwlwwwphnd, Gpp hhunGpnuynwhwyny W [www-
nwuynwhwny wpqwunwthnntpp W wpqwunp Unpduwg
GU hnhnipyntl qupgwgutint hwdwp, hpwywlwgynid
E awpwuutph pupwunwd: WuhUwphU |huGine nGwentd,
Gpp EunndGuphnuwdp puywinctuwy £, yhpwnynwd BU yb-
pwpunwnpnnuywl odwunwy wnkuuninghwlbp™ wpunw-
dwpduwipt  penduwydnpnud W uwnuh - wnGnwidhnpunwd
wpgwunh funnny  (IVF  ET):  dGpwpuwnpnnuywl
odwlnwy wthiuninghwutph Yhpwnnodu  wuhbwphu
(huGppe b yuwd  wlwpryndiuwyGunn - huGine nGwpned
thnpulwly Jwjpngynilp W npnGgpnudp nwnund Bl
wyjpuuinpwupwjhl JGenn:

GqpwlwgnLpjnLl

SnipEpyningp’ npwtu hwdwtwpwwpwlwywl W
pd72ywyEluwpwlwywl fuunhp, 2wpnibwyned £ wpnhw-
Jwl Juwp dwdwlwyh pUpwgend wnipbpyningh
yhupywywt W alwpwlwlywl wwwytpp qquihnptu
hnthnfudtp B Wu  dinthnpunceynlltpp qgquithnpu
wuwydwlwynpywé 6L unghwjwlwl wnwyplpwgny, hw-
Ywpwywntphwihu ptpwwhwh pneddwt bjwancdutpny:
YhunwpynwduGpp gnyg BU wwihu, np o UGpyuyndu
wncptpynyngh  yihupyw-wuwwnndhwywu  pninp - k-
uwyubph nGwenwd punhwuncp  hwwnywupuephg Gu
Jjnpwhwwnnly  Epuncnwunpy  thnthnfunceynlilph W
yGuuptpwgh wwpwéddwl Udwagndp, wnepGpynen-
quyht - pnppnpdwl ny  Jnipwhwnney  pwnwnphgh
W Phppnujwunhy  nbwyghuyh  gbpwiznnidp: Wu
njwiutpp unpwnud U JGpwlwyt] wnwpbpyningh
JdwuhU nlubgwéd J6p nuuwlywl wwunytpwgnwdubpu
nL UnuinbgnuduGpp: Swwn hwéwfhu nwunwn pupwgnn W
ythupynptlu gpbpt swpunwhwjndnn wju dnpbninghw-
ywl wpngbultpp hwugbgunwd BU  wpunwhwynywd
wlwwnndhwywt W $nyghnuw]  puwigupndubpp®
wwuwndwn nwnlwiny ytpwpunwnpnnuywl $nuyghuwyp’
ajwquindwl, pGnUuwynpdul, Uhnwghwyjh
fuwugqwpdwlt W JEpwpunwnpnquywl  odwlnuwly
JGennutph wuhwennniejwl: Lnyuhuy Gpuwpwunle hw-
ywuwnniptpyninquyht pEpwwhw unnwlwinitg hGunn ub-
nwywl opqwultph wninLpEpynyngny wuwydwwdnpywé
wlwwnnnipyntl ntubgnn wuwp nlubl pEnduwydnpdwu
gwén Jwywpnwy W pwpnniniliitph qquih rhuy,
huswhuhp GU  wpuwwpgqwunuwiht  hnhngyntp W
hnpnigywl pwqdwyh  hupUwptp  punhwwnneduGpp:
Nwuwnh gGUuhwnw] wnwpGpynyngh Jwn whuinnpnanedu
wlwwnnniejwl pniddwl nuyt pwliwihl E:
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KNTNHUKO-MOP®OJ1IOF'MYECKAA XAPAKTEPNCTUKA FTEEHUTAJIbHOIO TYBEPKYNIE3A U ElO POJ1b
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"EFMY, Kagedpa axkywepcmesa u euHexkonozuu N22

2ErMY, Kagpedpa namosozuyeckol aHamomuu U KAUHU4YecKoud Mopgosao2uu

KntoueBble cnoBa: npodykmugHo-npoaugepamusHasi peakuyus,
epaHynema, 2ymma, frozen pelvis, becrinodue.

CornacHo paHHbiM BO3, 3aboneBaemMoctb becnnognem B
pasHbIX CTpaHax Konebnetca B WMPOKNUX Npefnenax u He nMme-
€T TeHAEHUMN K CHUXKeHWto. MNprHMMas BO BHUMaHME TOT (aKT,
YTO CTPYKTypa 1 yactoTa becnnofHbIx 6pakoB BO BCEX CTpaHax
onpeaensieTcs No KpUTeputo NPaBoMOYHOCTK, UTO HE JAET YeT-
KMX JaHHbIX O peasibHON KapTuHe becnnoans B CTpaHe, B paMKax
NporpaMMbl penpofyKLUnM CTpaHaM peKOMEHAYEeTCsl NPOBOANTL
3NMAEMNONIOTNYECKNE NCCNeOBAHNS, KOTOPbIe NO3BONAT onpe-
nenntb yactoty becnnonuns B LaHHOW CTPaHe, 3TUONOTMYECKYHO
CTPYKTYpY, Npeapacnonararowme akTopbl, UMEKLLNIACS ONbIT 1
MeTOo[bl NICCNe0BaHNS N NeYyeHns nap, ctpajatolmx becnnoan-
eM, 3 (PEeKTMBHOCTb NCCNEef0BaHNIA 1 NevyeHns ana paspaboTku
1 BHEAPEHWNSI HAUMOHANbHbIX CTPATErni 1 MporpamMm npeoaone-

SUMMARY

HUsA Npobnembl 6ecnnoans. Mo3ToMy Ans ANArHOCTMKK, NeYeHNst
W NpeocfoNeHns 6ecnnoans OoUYeHb BaKHO M3yueHuWe ero 3Tu-
00TV W PaCNpOCTPaHEHHOCTW. KaK 3Tvonornuecknii haktop
Ty6epKynes no/oBoV CMCTEMbI BO MHOTMX C/lyyasix YrycKaeTcs,
1 MPUXOAAT K 3TOMY TONIbKO MOC/IE OTPULAHWSA MOUTH BCEX WH-
(PEKLMOHHBIX N HEMHMEKLMOHHBLIX 3aboneBaHwii. OnHaKo, n3y-
yas MopdodyHKLMOHaNbHbIe 0cobeHHOCTU TybepKynesa, Mbl
y6exkaaemcs, Uto B OT/IMUME OT MHOTUX APYTMX STUOOTNUECKNX
(haKTOpOB, B AHHOM C/lyuYae OHM HOCAT HeobpaTHMbIN Xapak-
Tep. M03TOMy paHHsIsi AMArHOCTUKA reHnTanbHoro TybepKynesa
ABNAETCA KMIOYOM K leveHnto 6ecnnoans. Mpodunaktvka Ty-
6epKynesa, NoOMMMO 3APaBOOXPAHEHMS, MEANLIMHCKMX Npobnem
¥ NOAXOLOB, AO/IKHA VMETb ELLE W COLMANBHYIO COCTAB/SIOLLYIO:
npefoTBpalleHvie 6eAHOCTY, BO3MOXKHOIO HefoenaHus, 6e3pa-
60TULbI M SIMUTPALINN.

CLINICO-MORPHOLOGICAL CHARACTERISTICS OF GENITAL TUBERCULOSIS AND ITS ROLE IN

INFERTILITY
Ghardyan G.K. "2, Abrahamyan S.H .
""'YSMU, Department of Obstetrics and Gynecology No. 2

2YSMU, Department of Pathological Anatomy and Clinical Morphology

Keywords: Productive-proliferative reaction, granuloma, gum-
ma, frozen pelvis, infertility.

According to WHO, the frequency of infertility in different
countries varies widely and has no tendency to decrease. Taking
into account the fact that the structure and frequency of infer-
tile marriage in all countries is determined by application, which
does not provide clear data about the real picture of infertility in
a given country, countries are recommended to conduct epide-
miological studies within the framework of the human reproduc-
tion program, that would allow determining the incidence of in-
fertility in a given country, causal structure, contributing factors,
existing experience and methods of research and treatment of
couples suffering from infertility, effectiveness of research and
treatment to develop and implement national strategies and

programs to overcome the problem of infertility. Therefore, for
the diagnosis, treatment and overcoming of infertility, it is very
important to study its causality and prevalence. Tuberculosis of
the reproductive system is neglected as a causal factor in most
cases and they come to this only after denying the rest of in-
fectious and non-infectious diseases. However, studying the
morphofunctional features of tuberculosis, we are convinced
that unlike many other causal factors, they are irreversible in
this case. Therefore, early diagnosis of tuberculosis is the key
to infertility treatment. And tuberculosis prevention, in addition
to medical problems and approaches, should also have a social
component that prevents poverty, possible malnutrition, unem-
ployment and emigration.
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NPO®ECCNOHAJIbHOE BbIrOPAHVME BPAYEN N CPEOHEIO
NEPCOHANA KAK AKTYANNIbHAA MEOANUNHCKASA NMPOBJIEMA

(OB30P JINTEPATYPbI)

AsemucsiH I A.", BapdarsH I".xc.”*, Menux-AHdpeacsiH .2, Xy3amsaH A.A.°, batpamsH TJ1.7, bxcaHosH IOxc. ! CanaesH

AA., MoprkwesiH KA.
TEFTMY

2THO «HauuoHabHbIlU UeHmp o KOHMPOsIo U npoguiakmuxe 3abosesaHuii» M3

33A0 “TonuxknuHuxka um. K. EcasHa”

lMonyyera 10.01.2023, peuerH3upoeara 03.02.2023, npuHama 28.04.2023

KnioueBble cnoBa: cUHOpoM rpogeccuoHa1bHO20 86120-
PaHus, epav, CpedHuld MeOUUUHCKUU nepcoHasn, cmpecc,
Kayecmeo MeOUUUHCKOU noMouwiu, MeOuUUHCKUe OuWUbKU,
CoVID-19.

KayecTBo MeLMUMHCKON NOMOLLUM HanpAMYyo 3aBUCUT
OT 3(PPEeKTMBHOCTM paboTbl Bpauer M CpegHero Meau-
LUMHCKOro nepcoHana [23, 43, 51, 68]. lNpodeccns Bpaya
0653bIBaeT BNajeHMEM BbICOKOW MCMXO3IMOLMOHANBHON
ycTonumBocTblo [52]. 3TO0 06yCNOBAEHO TEeM, UTO, UCXO-
a8 13 cneumdunkn npodeccmn, Bpad noaBepXKeH 4acTto-
My BO3LENCTBUI0O KOMMIEKCHbIX CTPEeCCOBbIX (HaKTOpOB:
cpenoBbIX (BMONOrNYECKNX, XMMUUECKMX, (U3NYECKNX),
MCUXO3MOLIMOHASbHBIX (OTBETCTBEHHOCTb 3a KM3HW Ma-
LUMEHTOB, BO3pOCLIEE KOMMYECTBO Kanob n cynebHbix
NCKOB) M couManbHbIX (HU3KWMIA COLManbHO-IKOHOMMNYE-
CKMI CTaTyC, HECOOTBETCTBME OXKMAAHWI OT npodeccnn n
COBpPEMEHHbIX peanunii, OTCYTCTBME AOCTYrNa K COBPEMEH-
HbIM METOJAM ANArHOCTUKN M Neyenns) [26]. MNocTosiHHoe
BO3LENCTBME AaHHbIX )AKTOPOB CO BPEMEHEM MPUBOANUT
K O131M0N0rMYeckoMy 1 NCMXNMYECKOMY NCTOLLEHWNIO, KOTO-
poe nposiBAsieTca pa3oyapoBaHneM B BblIOpaHHOM Mpo-
deccun, pasgpaxeHneM npu ObLWEeHMn C naumeHTamw,
LeMOHCTpaumnein cob6CTBEHHOW 3HAUMMOCTW, CHUXEHWEM
CaMOOLIEHKN — pa3BMBaeTCcs NpodeccroHanbHoe BbIro-
paHue ([B) [89].

MoHsiTne MNB B 34paBOOXpPaHEHNN NOABUNOCH B KOH-
ue 60-x rogoB NPOLNOro BeKa Kak Cnocob oueHKM ncu-
XOJIOTMYECKOro CTpecca, MCMbITbIBAEMOro MeanLMHCKUM
nepcoHanom npu paborte ¢ nauveHTamn B 6eCnnaTHbIX

* AODPEC ANA KOPPECNOHAEHLUWNN

r.Ox. BapaaHsaH
ErMy,
Adpec: PA, EpesaH, 0025, yn. KopbtoHa 2
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“Ceems dpyaum, ceoparo cam”
lunokpam

KnnHukax [65]. B panbHeriwem o6nactb MCNonb30Ba-
HWS KOHLENUMW BbIFOPaHWS 3HAYMTE/IbHO PacLUnpuIach,
OHa CTana KacaTbCsa CTpecca, CBA3aHHOro C npodeccren,
npy pabote B NOObIX MEANUMHCKNX yupexaeHusx [40,
66]. lMoHATMe cMHApPOMA 3MOLMOHANBHOrO BbIrOPaHUS
(«burnout») 66110 BBEAEHO B MCMXONOMNI0 aMEPUKAHCKMM
ncmxunatpom Nepbeptom ®OpengeHbeprepoM B 1974 rogy
[34]. IM y BONOHTEPOB CybObl NCMXMUECKOrO 340POBbSI
6bInV BbISIBNEHbI pa3oyapoBaHve B paboTe, IMOLMOHaNb-
HOe M MNCMXMYecKkoe WCTOLLEeHWe, KOTOpble onpenennam
KaK «MnopakeHue, UCTOLWEHNe, N3HOC, NPoMCXoasLne B
yenioBeKe BCIEACTBME 3aBbllLEHHbIX TpeboBaHnMi K cob-
CTBEHHBIM pecypcaM 1 cuiamy». [aHHbIA BOMPOC Bbi3Bas
BbICOKYI0 3aMHTEpPECOBAHHOCTb 1 CTaN M3yyaTbcs paboT-
HMKaMKM coLManbHbIX npodeccni (MeanunHckumm pabor-
HVWKaMW, yunTensaMn n Apyrumi npeactaButenn coumanb-
HOW CTPYKTYpbI).

Bceobuee BHMMaHue K npobneme lB npuBneknm
NCCNefoBaHNS  aMEepUKAHCKOro ncvMxonora KpuctuHbl
Macnau (1976), KoTopasi fana MosHOe onpepeneHvne
LaHHoro sBneHus: MNB - 3T0 CMHAPOM 3MOLMOHANILHOIO
NCTOLLEHWSA, LENEePCOHANN3aLMN N CHMXEHNS IMYHOCTHbIX
LOCTUXKEHWI, KOTOPbIA MOXKET BO3HWKAaTb Cpeaun cneuma-
JINCTOB, 3aHVMMAIOLLMXCS Pa3HbIMU BUOAMMW KMTOMOTAOLLNXY
npodeccunii [44]. 3atem K. Macnau n C. [I)KeKkcoH oxa-
pakTepu3oBanm MNB Kak 3MOUMOHaNbHOE OnyCToLeHue,
BK/IOUaloLLee pa3BnTme oTpvLaTeIbHOW CAMOOLLEHKM, OT-
pyLaTeIbHOrO OTHOWeEHNS K paboTe, yTpaTy NOHMMAaHMs
1 COUYBCTBMS NO OTHOLLUEHWIO K NauuneHTam [45].

He cywectByeT eanHOro onpepeneHns CMHApOMAa
BbiropaHus (CB). Bolgenenve CB oT Apyrinx paccTponcTs
300pPOBbSI N MOTEHUMANbHbLIX MPUYNHHBIX (DAKTOPOB, Be-
LYLIMX K ero pa3BuTuIO, 3aTPYAHEHO M JO CMX MOp SBAS-
eTCs NpeAMeToOM MHOTOUMCIEHHbIX cnopoB. Farber B. A.
paccMaTpuBaeT AaHHbIi heHOMeH Kak onbIT, roe pabort-




HMK 3HaeT O 3HAYMTe/IbHOM HeCOOTBEeTCTBUM MeXay ero
MHBECTMPOBAHHLIMW YCUIMSIMK, 3aTpaTaMn ¥ pesyfbTa-
TOM, BO3HarpaxgeHvem, rnosyYeHHbIMU OT BbIMOSHEHNS
paboTbl [33]. TakKe TEPMUHOM BbIroOpaHne 0b603HavatoT
HebnaronpusaTHbIN CUHAPOM, CBS3aHHbIN C paboTow, xa-
PaKTEPV3YIOLLMIACS MOCTOSHHBIM NCTOLLEHVNEM, LMHUYHBIM
OTHOLLEeHneM K paboTe 1 YyBCTBOM YMEHbLUEHHON KoMne-
TeHTHOCTK [46]. B aHanntnueckon ctatbe Mesters P. Tep-
MVH «npodeccroHanbHOe BbIrOpaHney» paccMaTpuBaeTcs
KaK CMHOHMM TepmuHa professional fatigue syndrome
[49]. AHann3 pasnnyHbIX onpegeneHnin NoHaTNa burnout
KaK COCTOsiHMA nepeyToMnenust (overfatigue) nmokasan,
yto NB uenecoobpaszHo onpepenstb Kak COCTOSHME Mpo-
deccmoHanbHo 06yCNoBAEHHOrO 3MOLUVMOHA/BHOIO nepe-
YTOMJIEHMS], KaK NaTONIOMMYecKyto CTafnio XPOHNYECKOro
yToMJieHNs paboTHMKA, BbI3BAHHOIO COYETAHWEM YacTo-
Tbl, AMMANTYLbl N NPOJOIXNUTENILHOCT SMOLIMOHANIBHOMO
BO3OyXX[EHWS, HEe COOTBETCTBYHOLLEIO BOCCTAHOBUTENb-
HOM CNOCOBHOCTN MEXaHM3MOB MPOV3BO/IbHON Perynsumm
aKTMBMpYHOLWMX cnctem Mo3sra [18]. KnoueBbiM aTpurby-
ToMm [NB gBnsetcs aedmunT OTAbIXa, BO3HUKAOWMIA NP
MOBTOPSIIOWEMCS OCTPOM YTOMJIEHWW, CNiefibl KOTOpPOro
He 1McyYesaloT B Nepuoabl BPEMEHN MeXay CYTOUHbIMA W
HeaenbHbIMM NPOdEeCCMOHANbHBIMM Harpy3kamn. TaknMm
06pa3om, 6ONbLUINHCTBO NCCegoBaTenen paccMaTpnsaeT
CB kak cnepctsme AencTBUS NMPOAOC/IKUTENbHBIX UHTEH-
CMBHbIX CTpeccoBbIX hakTOpoB Ha pabouem mecte [7, 10,
65].

OcHoBbIBasAiCb Ha yHAaMeHTanbHbIX paboTax K.
Macnau n gpyrvMx aBTopoB, NpoBeAeHHbIX B 80-x rogax
XX BeKa, B HacTosLLee BpeMsl B Hay4YHOW nuTepatype 06-
Was OueHKa CMHApOMa MpodecCcroHanbHOro BbiIrOpaHNus
(CMNB) npoBOAMTCS HA OCHOBAHUWN TEX WAN NHbIX KOMOW-
Hauui 3MOLMOHAIbHOIO MUCTOLLEHNS, JenepCcoHann3aumm
N pefykuMn NNYHbIX AOCTMXKEHWW, Pa3BMBAOLWMXCS Ha
OoHe XpoHMYeCcKoro crpecca, obycnoBneHHoro npodec-
CMOHaNbHON AeaTenbHOCTLIO [65].

C1HOpPOM BbIrOpaHus ABASETCS NPeAMETOM HayUHbIX
nccnefoBaHWin B OCHOBHOM Cpefay MCWMXONIOroB M COLMO-
noroB. OCHOBHble TpyAbl MO MAEHTU@UKALMKM 1 Knaccu-
dukaumn CB npuHapgnexat ncuxonoram [45, 69]. B CB
MPUHATO BbILENATb TPY OCHOBHBLIX KOMMOHEHTA. 1epBbii-
3MOLIMOHANIbHOE UCTOLLEHMe - olyLieHe hr3n4eckon 1
MCNXONOrMYECKOW yCTanocTh, NporpeccupytoLlas noteps
SHepreTMyeckoro MoTeHUMana, KOTopble reHepupyTcs
BC/IeACTBME HEMPEPLIBHOTO MEX/NYHOCTHOIO B3anMOo-
LeicTBNS C nauMeHTamu, 4to, No CywecTBy, SBAsSeTcs
OCHOBHbIM KOMMOHEHTOM CTpecc-cnHapoma [46]. Btopoii-
JenepcoHanu3aumsa - obesnununsaHune, dopmannsaums
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KOHTAKTOB, CyObeKT BOCMPUHUMAETCA JWYHOCTBIO Kak
06beKT. TpeTnii — pefyKums MNYHbIX OCTVXKEHWUIA — HEera-
TUBHAasA OLEHKa CBOeW MpodecCcnoHanbHON KOMMeTeHT-
HOCTK 1 pgeatenbHocTh. CumnToMbl CB MOXHO Knaccudm-
LMpOBaTh Ha Cnepytolme rpynnbl: GU3nyeckme - yactble
ronoBHble 60nu, 60AM B MblWLAX, BHE3amnHble MnoTeps
nnn npnbaeneHne B Bece, HapyLieHne paboTbl Xenyaou-
HO-KWLLEYHOr0 TPaKTa, CHXEHNE MMMYHUTETA 1 MPOYNE;
3MOLMOHAaNbHbIE - anaTtus, pa3ApakMTeNbHOCTb, CHW-
YEHHbIVi POH HACTPOEHWS, OLLyLEHNE OMyCTOWEHHOCTH,
yCTanocTvi 1 T.4.; NOBeieHYeCKNe - NPUEM NCUXOAKTUBHbIX
BELLEeCTB C Lenbto n3beraHns npobnembl v CHAUXKEHNS BHY-
TPEHHEr0 HaMPSKEHWS, 0TX0 OT COLMAbHbIX KOHTAKTOB,
CHATME € cebs OTBETCTBEHHOCTY 3@ CBOW AEVCTBUS W Mp.
[69].

MHorouncneHHole 3apyberkHble MCCIeaoBaHUs pe-
MOHCTPUPYIOT BbICOKYIO aKTyaNbHOCTb AAHHOV Npobnemsl
M LWMPOKYI pacnpocTpaHeHHocTk MNB B cpefe MeanumH-
Ckmnx paboTtHukoB [7, 8, 10, 48,59, 63, 76]. [loka3aHo, uTo
BbICOKWNV YpOBEHb NPOMECCMOHANIBHOMO BbIFOPaHMS KOp-
penvpyeT C 4acTOTOW MeANLIMHCKMX OLUMBOK, CHUXKEHNEM
KauecTBa MeOMUVHCKOW MOMOLUY, MOBbIWEHNEM OTTOKA
KaLpoB M3 OTPaCIN, HU3KMMW MOKa3aTensMn yaoBneTBo-
PEHHOCTV NauneHToB, bonee aMTenbHbIMU CPOKaMN BOC-
CTaHOB/EHWS BONbHBIX MNOC/IE BINMMCKM, @ TAKXKe IKOHOMM-
yeckmMmu notepsmu. Tak, B CLLUA B 2019 roay nogcumTaHo,
YTO HEraTMBHbIN 3 DEKT «BbIFOPAHNS» MEANLIMHCKIX pa-
60THMKOB (13-3a bonee YacTon cMeHbl paboTbl Bpavamm
N yMeHblUeHNs 4YacoB paboTbl) MPNBOANT K (PUHAHCOBLIM
notepsiMm B pa3mepe 4,6 Mipa LON/1apoB eXXerogHo [36].
Bce 370, HECOMHEHHO, HEraTMBHO CKA3bIBAETCH Ha Kaye-
CTBE MEeAMUMHCKOW nomowm B uenom [9, 37-39, 73, 83].
MNB HekoTOpbIMM aBTOPaMu MPU3HAHO «3nugemuen» [51,
59].

CB MOXHO paccMaTpuBaTb Kak OfHy M3 Haubonee
BEPOSITHBIX MPUYNH CHUXXEHWNS AW OTCYTCTBUS Npodeccu-
OHaNbHON MOTMBALMW Y PabOTHNKOB 3LPaBOOXPAHEHNS.
MNpouecc BbIrOpaHNs CO3LaeT Cepbe3Hble MOoCencTBHS
KaK [ns CaMoro MeinUMHCKOro nepcoHana, Tak u ang yuy-
pexXaeHni, B KOTOpbIX OHN paboTatoT. CB MoXKeT npunso-
ONTb K YXYALEHWIO 300POBbS MEANLMHCKNX pabOTHUKOB,
yTpaTe MOTVMBaLuv NpodecCcnoHanbHOro pocTa, a Takxke
CHVXXEHMIO KayecTBa MpefocTaBnsieMori MeauUMHCKOWN
noMowy naumeHTam. Cpenn MeavUMHCKNX CheumanbHO-
CTeln eCTb psAn oTpacnen ¢ bonee BbICOKON CTENEHb pu-
CKa pa3suTusa BbiropaHus. Cpean HUX 0COBEHHO MOXHO
BbIAENNTb: NCMXMATPWIO, HAPKOJIOTUIO, TAE BbICOKNIA PUCK
obycnoBneH obueHnemM ¢ 60NbHBIMKY, NMEIOLWVIMK, MOMW-
MO COMaTUYECKMX, MCMXNYECKNE OTKIOHEHNS B 3M0POBbeE.
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Tak, B 04HOM 13 KpynHenwmnx nccnegosannii no CB cpeam
Bpayen, BbIMONHEHHOM B DUHASHAMN, aBTOPbI NoApasae-
nnnn obcnegyemblxX Ha «CneumanncToB C BbICOKMM YPOB-
HEM BbIFOpPaHMSI» W «CMELWANNCTOB C HWU3KUM YPOBHEM
BbIropaHusy. Mcnxnatpbl 6biv OTHECEHDI K FPYMNe C «Bbl-
COKVM ypOBHEM BbIropaHus». CaMble BbICOKME NMoKasaTte-
v 6bInK BbISIBNIEHbI Y MYXXUYMH, KOTOPbIE CreLynannsnpo-
BasMcb B 0bnactn petckon ncvxnatpun. CyllecTBeHHy
poJib CbIrpano Mecto paboTbl: pabOTHMKM YaCTHbIX Kau-
HWK, COTPYAHMKN HAYYHO-MCCNIeA0BATENIbCKNX MHCTUTYTOB
N Opyrmx obLecTBEeHHbIX OpraHn3auni bbian 3HaunTenb-
HO MeHee NOABEPKEHbI BbIFOPAHMIO MO CPABHEHWIO C pa-
HOTHMKaMM rocyLapCTBEHHbIX MEANLMHCKNX YUYPEXKAEHNI
[55].

B pabote babaHosa C. A. BbigeneHsl 3 Trna paboTHu-
KOB, KOTOpbIM yrpoxkaeT CB [1]. [NepBbiin TMN - NeaaHTNy-
HbIi, XapakTepusyeTtcs A06pPOCOBECTHOCTbIO, W3/WLLHEN
AKKypaTHOCTbIO, CTpemfieHneM [obutbcs obpasuoBoro
NopsiAKa; BTOPOW TWMN — A@MOHCTPATUBHbIN, CTPEMSALLMIACS
NMepBEeHCTBOBATbL BO BCeM, Bceraa bbiTb Ha BUAY; TpeTUN -
3MOLIMOHA/IbHBIN, BKHOYAOLLMIA BNeYaTAMTeNbHbIX N YyB-
CTBUTEJIbHBIX JIIOAEN.

B coBpeMeHHOW Hay4HOW NMTepaType nmeeTcs pag
Pa3HOrNacnii B OTHOLUEHNN OTPE3HbIX TOUEK LS OLEHKM
CMB 1 ero KOMNOHeHTOB. 10 pa3HbIM OLIeHKaM, pacnpo-
cTpaHeHHocTb CMNB B Lenom cpean MeanuyHCcKmx pabort-
HukoB konebnetcsa ot 0 po 80,5% [4, 11, 76]; amoumo-
HanbHoro ncrowenns - ot 0 go 86,2%; nenepcoHannsaumm
-0t 0 po 89,9%; peayKumn AnM4HbIX AOCTUXKEHUIA - oT O Ko
87,1%. N3-3a nMetoWwpmxcs pa3HOUTEHNI B OnpeneeHnn
kputepueB CIB TOuyHas OLEHKA pacnpoCTPaAHEHHOCTH
ClB, a Takxe ero cBs131 C NOAOM, BO3pacToM, ANNTeNb-
HOCTbIO CTaXKa, CNeuyanbHOCTbIO BpaYven N Hanmuvem ge-
NpeccMBHOV CMMMTOMATMKN NPEeACTaBAAETCS He A0 KOHLA
sacHon. Heobxoanmel pa3paboTka cornacoBaHHOro onpe-
nenenuns CIMB v ctangapTr3aums ero naMepenns [16].

Mo HekoTOpbIM AaHHbIM, CMNB BcTpevaeTcay 30-90%
MeAVLMHCKNX pabOoTHMKOB M 3aBMCWT OT CTa)ka paboThl,
CrneunanbHOCTK, BO3PacTa, Nosa, a TakKe pernoHa npo-
nBanus [20, 42, 84]. B kKauectBe NpumMepa MOXXHO Mpu-
BeCTN KpynHoe uccneposaHue, nposefeHHoe B CLUA B
2012 roay, B KOTOPOM NpuHMManu yyactme 7288 Bpauen
Pa3NYHbIX CneumanbHocTen. YcraHosneHo, uto 45,8%
AMEepUKaHCKMX Bpayen 6blin noaseprkeHbl B, uto Ha
10% Bbiwe, yeM B cpegHem no nonynsumm [70]. CambiMu
NCTOLLEHHBbIMN 4YyBCTBOBaNM cebs Bpaun HEOTIOXKHOW
noMoLLu, cemMenHble Bpaun v Hesponoru [70-72]. MNo pak-
HbIM nccnegosanni L. A. MapueHko-TsbyTt n A. A. T'ono-
Bay Hanbonee HebnaronpusaTHas KapTMHa Npv M3y4eHnm
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3MOLIMOHANIBHOTO BbIrOPaHns HabnaaeTcsd y Bpayen-Te-
paneBToB [15]. [aHHyto npobnemMy aBTOpbI CBA3bIBAOT CO
cneundmkon paboTbl, AedUUMTOM BpeMeHn B YCIOBUSAX
ambynaTopHOro NpUeMa, AIMTe/IbHbIM KOHTaKTOM C 60/1b-
HbIMW M WX CEMbSIMWU, BO3MOXHbBIM Pas/IMyHbIM MCXOAOM
3aboneBaHns. AHaNM3 TeuyeHns pasnnyHbix a3 CMB y
Bpayen B 3aBMCMMOCTY OT CNeLnanbHOCTM NOKa3aH B pa-
6oT1e V1. A. bepasesoi u J1. H. Bowt [2]. YcTaHOBREHO, UTO
CaMble BbICOKME MOoKasaTtenn BblpaxkeHHocTn a3 ClMB
HabnpaTCsa B rpynne Bpayer-oHKoNoros. Ha BTopom
MeCTe HaxOHAATCS BpAuM-NCUXMATPbl, AEATENbHOCTb KO-
TOpbIX aBnsetcs nybanyHowr, nogpasymeBaeT Heobxoau-
MOCTb paboTbl C MauUMeHTaMKn, OTINYAIOLMMWUCS OT AunL,
OCHOBHOW MacChl HACceNEeHNS NCUXNYECKON HeypaBHOBe-
LUEHHOCTbIO ¥ AE€BMAHTHbLIM NOBELEHVEM B TOW MM MHON
dopme. [loCTaTOYHO YACTO IMOLMOHANIBHOE BbIrOpaHune
BCTpeyaeTca y Bpadven-ctoMmatonoros [12]. B paboTtax
npodeccopa J1. M. FOpbeBor 0TMeYaeTcs, YTo BbiropaHne
MOXeT NOTeHUMpoBaTh CyvnuuaanbHoe nosefeHne [22].
Hanbonbluyto CKNOHHOCTL K Cynumay MMEeKT BPaun-ncmxu-
atpel. Mecnxmnatp W. A. CukopcKknii mncan, Yto yacroTa cy-
NuUMLoB cpeay Bpaveri B 21 pas Boile, YeM B NONyAsauMm
HaceneHus. o paHHbIM oTyeTa Medscape 3a 2020 rog,
Hambonbwee CIB nmenn yponorun, HEBpOJIOTN N Hedpo-
norv [48]. B oTnanume oT pe3ynbTaToB BbiWENpUBEAEHHbIX
nccnepoBaHnn Kobskoa O. C. v COaBT. CTaTUCTUYECKM
3HauMMOW pa3Huupl B ctenenn CMB Mexay Bpayamu pas-
JINYHbIX CreunansHocTew He BoisiBuan [10].

[aHHble fnmTepaTypbl OTHOCUTE/NIbHO BO3PACTHbIX
ocobeHHocTen CIB BecbMa NpoTMBOpeUnBbl. B HekoTo-
pbIX NCCNefoBaHMsX MOKa3aHo, YTo Hanbonee npeppac-
nonoxexbl K MNB MeanuyHcke paboTHMKKM B BO3pacTe
ctapwe 40 net, co ctaxkem paboTbl 15 net n 6onee [14].
Mo paHHbIM, NpUBeAEHHbIM B nccnenoBaHum K. Staneti¢ et
al., c ysennueHvem ctaxka paboTbl y Bpauei NoBbIWANCS
YyPOBEHb 3MOLIMOHANBLHOIO MCTowWeHns 1 cteneHb CIB,
LOCTUrasi MakCMMyMma y Bpauen co ctaxem bonee 21 roga
[81]. B apyrux paboTax obHapy*KeHbl HE3HAUMTEJIbHbIE
oTpuuaTenbHble Koppensauun vactotel passuTusa CMB co
cTaxkem paboTbl [3] n Bo3pacToM [73]. HanpoTus, B 04HOM
13 nocnegHnx nccneposanni M. G. del Carmen un coasT.
[30] ycTaHoBREHO, YTO MOJIOAbIE CMELMANNCTLI, UMEBLUME
MeHee 10 neT cTaxa nocne OKoH4YaHMs 0byueHns, bonee
NOABEP’KEHbI BbIFOPAHNIO, @ BPAUM C A/IMTE/bHBIM CTAXKEM
paboTbl, 6bonee 30 net nocne obyyeHns, MeHee noaBep-
YKEeHbl BbIFOPaHMIO NPU CPABHEHWN TEX N OPYrnX C Bpaya-
MW, UMEBLUMMW CPefHIO ANnTeNbHOCTb cTaxka (o1 11 go
20 ner). No paHHbLIM oTyeTa Medscape 3a 2020 rop [48],
cpefHee nokoneHve bbiio 6onee nogesepxxeHo CrB, uto




COMOCTaBMMO C pe3ybTaTaMun nccepoBaHnin Kobsikoson
0. C. n coaBt [10]. daHHbI (baKT aBTOPbI 06bACHAOT TEM,
YTO CNeunanncTbl CpefHero MOKONIEHNS NMEeNn Camyio
BbICOKYIO Harpy3ky n camoe 6onblioe cpefn Koaner Ko-
NNYeCTBO 3aHMMaeMbIX LO/MKHOCTen. Bpauvn Monoporo
MOKOJIEHNS TAKXKE NMENIN KpalHe BbICOKyto cteneHb CrB,
YTO MOXXHO 06bSCHWTb MNOBbILEHHOW Harpy3kom Ha pabo-
Te (NPOAO/MKMTENbHOCTL paboyero AHSA, YNCIO0 CTaBOK,
nexypcts). [1py 3TOM OHKM MeHblUe BceX 3apabaTbiBany 1
MM/ CaMble BbICOKME eXXeMeCsUHbIe BbINIaThl M0 Kpeaun-
TaM. V13-3a BbICOKON Harpy3kmn Ha paboTe y HauMHaoLMX
Bpayen Moyt He OCTABaNOCb BPEMEHN Ha cebs, ceMbio
1 OTObIX. OTO Hen3beXXHO NPMBOANIIO K AncOanaHcy Mex-
oy npodeccMoHanbHOW W IMYHOW XU3Hblo. [JaHHble pe-
3yNIbTaThbl CONOCTaBUMbI C JAHHbIMK 13 oTyeTa Medscape
06 obpase XU3HM N cyacTbe Bpauer-opanHaTopos [89].
Kpome 3Toro 6b110 BbISIBEHO, UTO 3HAUMMbIMK (DaKTOpa-
Mn passuTna CINB y Monogoro nokoneHust Bpayen 6oinm
HeyLOoBNEeTBOPEHHOCTb pabounm MecToMm, gedrLnT CHa 1
pefKkoe MCNosib30BaHME eXErogHoro OTMyCKa LEeSIMKOM,
yTo Hambonee 4yacTo BCTPeYanoCb B MOJIOAOM MOKoJe-
HMW. TTOKa3aHo, YUTO OHW pexe CBOMX KOJJIer 3aHMMasnm
ALMUHWUCTPATUBHbIE JOMKHOCTK, UTO SBNSETCA OAHWM K3
NpOTeKTUBHbIX (hakTopoB pa3sutns CMB. MNpeacraButenn
CTapLuero nokosieHns Bpavein 6bl1M MeHee BCex noasep-
»keHbl CIMB. OHM MeHble Bcex paboTanu n nMenn camyto
BbICOKY0 3apaboTHyt0 NnaTy, YTo N03BONANO 1M Bonblue
BPEMEHN yLenaTb CeEMbe W OTAbIXY. BmMecTe C TeM y HMX
yalle BCTpeyanncb XpoHnyeckne 3abonesanns [10].

Mo paHHbIM CunKknHOM A. A. 1 COaBT. HEMaOBaXXHOe
3HayeHne B BO3HWKHOBeHUM CIB nMeeT pernoH npoxu-
BaHwus. Tak, y Bpaueli n3 BennkobpuTtaHmmn ypoBeHb pabo-
yero cTpecca Bbilwe, YyeM y Bpaven CLLUA, B TO ke Bpems
y Bpauen CLLIA oTMeuaeTca 6onee BbICOKMI YPOBEHb Ae-
npeccvMn No CpaBHEHMIO C Bpavamu ABcTpanun n Benunko-
6putanmum [17].

Mo paHHbIM nuTepatypbl CIMB 3aBUCMT Takxke OT
pabouen Harpy3skm [19, 31]. Tak, yactota 60/bLIMHCTBA
cumnTomos [1B nosbiwaeTcs B 2-3 pasa npv paboyein Ha-
rpy3ke cBbiwe 58 Gur3nonornyeckn HOpMMpyeMbIx Yacos
B He#ento No CPAaBHEHMIO C Harpy3Kon MeHee 42 4acoB.
Mpwv Harpy3ke cBbiwe 47 HOPMO-YACoOB Ha €XefHeBHOe
yTOMJIeHWe Bpayen CWbHOE B/IMSIHWE OKAa3blBalT Tak-
e paboTa B BEYEPHIOI M HOYHYIO CMeHbl, ancbanaHc
YCUIMIA N BO3HarpaxaeHus, HeonpeaeneHHoCTb 0653aH-
HocTen, BHepaboyas Harpyska, HefoCTaTok cBOHOAHOro
BpeMeHn. Pabouas Harpy3ka Bpayen B 60/ibluel CTeneHn
onpepenseTcs NpOAO/KUTENILHOCTLIO pabouen Hepenm
(long hours), 4eM WHTEHCMBHOCTbLIO (HANMPSYKEHHOCTbIO)
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TpyA#oBoro npouecca. o pesynbratam, npeacTaBneHHbIM
B oT4yeTe Medscape 3a 2010 roa, noyTH NONOBMHA Bpa-
yen B CLUA cornacununce bl Ha CoKkpalleHve 3apnniaThl B
06MeH Ha bosbLuee KOMYeCTBO BPEMEHH, UTO YKa3biBaeT
Ha BaXXHOCTb faHHOro hakTopa npv Bo3HNKHOBeHUN 1By
Bpauen [68].

«BbiropaHne» MoxeT 6bITb 6onee nan MeHee BblI-
PaXX€HO NPV HANNM4YMKN onpefenieHHbIX PaKTOpoB puMCKa.
3T (aKTopbl MOAPA3AENSAT HA IMYHOCTHbIE N OpraHu-
3aumnoHHble [21]. B HEKOTOPLIX MCUXONOrMYECKNX nccne-
AOBaHMSX M3yyanacb CBA3b JIMYHOCTHBIX XapaKTepUCTyK
MeaNLMHCKNX paboTHUKOB C «BblropaHnemy. B 2018 roay
B. Wiederhold n coaBT. nokasanu, Uto BbICOKN YPOBEHb
HEeBPOTN3MA, MEHbLLIASA CMOCOBHOCTb NPUHSATUSA OKPYXKato-
LLIX, MHTPOBEPCMS W BbICOKMIN YpOBEHb HEraTUBHOW 3MO-
LMOHaNbHOCTM COYETaKTCS C BbICOKMM MHAMBUAYA/bHbIM
PVCKOM Pa3BUTUSI KBbIFOPAHNA» Y MEANLIMHCKIX PabOTHK-
koB [87]. CopokuH I'. A. n Cycnos B. J1. Tak»Ke yKa3blBatoT,
UTO Ha eXxefHeBHOe yToMJIeHNe Bpayein 1 puck MNB cyLue-
CTBEHHO B/MSAKT WX WHAMBWAYaNbHbIE XapaKTepUCTUKK-
COCTOSIHME 3[0POBbS N TPEBOXHbIVi TMMN noBeaeHns [19].
CnepyeT OTMETUTb, YTO YPOBEHb NCUXONOrMUYECKOW YyCTOW-
UMBOCTM Bpayel Bbille, Yem B 06wwen nonynsaumn pabo-
TAlOLLEro HaceneHunsi,  OH obpaTHO CBSA3aH C pa3BUTHEM
CMB. OpHako CINB wrpoKo pacnpoCcTpaHeH aaxke cpeamn
Bpayen C MaKCMMasibHO BO3MOXKHbIM MOKa3aTeeM yCTon-
UMBOCTM, TO €CTb JaXKe CaMble NCMXON0rnYecKn yCTonumn-
Bble Bpaun NOABEpPralTca 3HaunTensHomy pucky CrB
[84, 85].

MNB nMeeT cepbe3Hble MOCNEACTBMA HEe TObKO ANS
KaQuecTBa MeOMUMHCKOM MOMOLLM, HO WM B OTHOLUEHWK
300pOBbSl CAMOr0 MEeLMLMHCKOro paboTHMKAE, @ MMEHHO
pPa3BUTWS Y HEro CepaeyvHO-CoCyamMcTbiX 3aboneBaHun,
[enpeccnun, 310ynoTpebneHns ankoroneM, CoKpalleHus
NPOAOIKNTENBHOCTN XN3HKM [24, 25, 56, 67].

TecHo cBs13aHo ¢ CIB Hanuuve oenpeccMBHON CUMM-
MTOMaTVKK, KOTOpas LOCTAaTOYHO 4acTo BCTpevaeTcs y
Bpauen [47, 64]. B cnctematnyeckom ob63ope D. A. Mata
1 COABT. MOKA3aHO, YTO PaCNpOCTPAaHEHHOCTb AenpeccvB-
HOWM CMMMTOMATMKN Cpean Bpayen-pe3viaeHTOB COCTaBNS-
et 28,8% v Bapbupyet ot 20,9 0o 43,2% B 3aBNCMMOCTH
OT WCNOAb3YyeMOro WHCTpyMeHTa Ans oueHkn [47]. Wu-
TepecHbIM NpPeAcTaBnseTcs Hanavuve ABYHanpaBfieHHOW
CBA3V Mexay CMMMNTOMaMn Senpeccnv 1 MegyuuMHCKUMU
ownbkamu. Tak, KpynHbIN cMctemaTnyeckmin o63op n me-
Ta-aHanm3 11 nccnepoBannii € yyactnem 21517 Bpauen
NpOAEMOHCTPUPOBAN CBA3b MeXAy CMMNTOMaMun genpec-
CVM 'y BPaya ¥ NOBbILEHNEM PYUCKA MEONLIMHCKIX OLINOOK
[60]. B T0 ke BpeMs, N0 AaHHbIM 4 NCCNefoBaHWI, Meau-
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LMHCKME OWMBKN CBSA3aHbl C MOCNenyoWwyM pasBuTnem
y Bpayen LenpeccmBHOW CMMMTOMAaTuKKW. B psge pabot
MOKa3aHo, YTO CBOEBPEMEHHOE BblISIBNIEHWE N neyeHne
Lenpeccny y Bpauen yMeHbLUAeT KONNMYeCcTBO CoBepLUae-
MbIX MW MEANLIMHCKNX OLWMBOK, yNyULlaeT caMovyBCTBME
Bpayew 1 KauectBo nx paboTbl C naumeHTamm [62].

Morocosa H. B. ¢ coaBT. n3yunnm ocobeHHOCTH ncu-
xonornyeckoro cratyca, CMB n KayecTBa »KM3HW Bpavew
TepaneBTMyeckoro npodwna ambynaTopHO-NONNKANHK-
YeCKoro 3BeHa 34paBoOXpaHeHunst Ha 6a3e 16 rocypap-
CTBEHHbIX BIOAXETHbIX YUpeKAeHUi 30paBOOXpaHeHns-
FOPOACKMX MOANKANHMK MOCKBbI, KOTOpblEe CNyYanHbIM
06pa3om 6bin 0TobpaHbl 13 0bLLero cnMcka ropoacKmx
NOMMKAVHWUK AN B3pOC/IOro Hacenewwus. lposefeHHoe
nccnefoBaHve BbISBUIO BbICOKYt0 YacToTy CINB y Bpayen
TepaneBTMYecKoro npodwns, paboTalowmx B NEPBMYHOM
3BeHe. CaMbIM M3BeCTHbIM 0OpaTHbLIM MOKa3aTenem xo-
pOLIEero CaMouYyBCTBMS BpPaya SBASETCS 3MOLMOHA/bHOE
ncrowenve. Y 50,0% Bpayen, BKIOYEHHbIX B nccneno-
BaHVe, BbISBAS/ICA BbICOKNMA YPOBEHb 3MOLUMOHAIbHOIO
ncrowenms. Mpun 3TOM, y KeHLMH-Bpayer 3MOUVOHaNb-
HOE WCTOLLEHVE BbLICOKOIO YPOBHSI BCTpEYanocb LOCTO-
BEpHO valle, 4eM y MyXumnH (y 55,3% KeHwwnH npoTms
16,7% y My>XunH). Y Kaxkgoro Tpetbero Bpaya (34,1% n
37,5% cooTBETCTBEHHO) OTMEeYannch JenepcoHannsaums
N penyKunst IMUHbIX JOCTMXEHWI BbICOKMX YpoBHeW [16].

N3BecTHO, UTO CTpecc - oanH 13 BefyLmnx HakTopoB
dopmupoBanuns CIB. HacToswee nccnegoBaHne Harnsa-
HO [EMOHCTPUPYET BbICOKMNI YPOBEHb CTpecca y Bpayen
TepaneBTNYECKOro Npoduaa nNepBMYHOro 3seHa. [loBbI-
LIeHHbI YpOoBeHb cTpecca oTMevancs y 92,3% spauen,
BbICOKWNV -y 2/3, MaKCMManbHbIN - Y KAXXA0ro YeTBEepTOro
cneumnanucta. Npv 3TOM LONS *KEHLMH-BPAYen C BbICOKUM
N MaKCMMasbHbIM YPOBHEM CTpecca AOCTOBEPHO Bbille,
yeM 0N My>KUrH. Mo-BMAMMOMY XKeHLWMHbI bonee uyB-
CTBWTEJIbHBI K CTPECCOBLIM (DaKTOpPaM Npwv BbINOJHEHNN
Tex 0693aHHOCTEN, KOTOpble TPeBYIOT OT HMUX Conepexu-
BaHus. B HacTosiwee Bpems naToreHes CMB MeanumMHCKMX
pabOoOTHMKOB He CBOANTCS TOJbKO K CTPeccy, KOTOPbIN pac-
KpblBaeT 0fiMH 13 BapnaHToB hopMnpoBanns MNB. 3Hauu-
TeNbHYI0 POJib UrPaeT Hannune fenpeccuBHoON CUMNTOMa-
TUKK, KOTOpas 3auacTtyto coyeTtaetcs c CMB[16].

Mo paHHbIM MNorocosoi H. B. ¢ coasT., y 39,1% Bpa-
yen NepBMYHOrO 3BEHa OTMeyanacb TPEeBOXHasd Wn/mamn
JenpeccnBHas CMMNTOMATMKA TOrO WAW WMHOMO YPOBHS,
10,2% nMenn KNNMHMYECKM BbIPAXKEHHYHO TpeBory u/mnn
fenpeccnio. [lons Bpayen-My>uUmH C KAWMHUYECKN Bbl-
pPaXXEHHOW [enpeccvBHOM CMMMTOMATMKOM OKa3anacb
LOCTOBEPHO Bbille, YeM eHWuH (25,0% npotus 2,6%).
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ST JaHHble COBMAfaloT C pesy/bTatamu Lenoro psaa
6onee paHHux ny6ankaumi. Tak, Cymuna — KpanHas cre-
neHb NPOSIB/IEHNS Aenpeccuy- BCTPeYasncs y aBCTpUNACKMX
Bpauyen-mMy>kumH Ha 50% ualle, YeM y Bpayen-*KeHLLMH
[79], a y MeanumHcKnx paboTHNKOB B LefioM - B 2,5 pasa
yalle, yeM B cpegHeM y HaceneHnuns [80]. HeckonbKo nHble
AaHHble npusogdat F. Dutheil n coast. (2019). ABTOphI
0606WWnM faHHble MeTaaHanm3a 61 nccnepoBaHus, roe
MOKa3aHo, YTO Cyvumbl BCTPEYANTCH Y MEeAULMHCKMX
paboTHukoB B 1,4 pasa yalle, YeM B CPEQHEM y Hacene-
HMS, NP 3TOM Y XeHWWH - B 2 pa3a vauwe [32]. B CLLWA B
2016 rogy C. P. West n coaBT. npoAEMOHCTPUPOBANM, UTO
y OpPAMHATOPOB C CMMMTOMAaMM «BbIFrOPaHUS» BbILE PUCK
nonacTtb B aBTOMOBUIbHYIO aBapwto, YUeM y nx konner be3
«BblropaHusa» [86]. B nccneposaHmn G. S. de Oliveira u
COaBT. CUMNTOMBI fenpeccny Bcrtpedannce y 22% amepu-
KaHCKMX Bpayen aHecTe3nonoros, ewe 17% oTHOCMANCh K
rpynne BbICOKOro pucka passutus NB n genpeccun. boino
MOKa3aHo, YTO Y KaXKAOro NATOro MHTepHa-neanaTpa Bbl-
ABNANNCb NPU3HAKKM aenpeccnn, ay 3 ns 4- CINB [54].

EBponeickas nccnepoBaTtenbckas rpynna no msy-
UYEHMIO 3MOLIMOHANIBHOMO BbLIFOpaHMs y Bpauyer obuien
npakTukm (European General Practice Research Network
Burnout Study Group - EGPRN) akTMBHO M3yuana cre-
neHb N 0COBEHHOCTM 3IMOLMOHANBHOIO BbIFOpaHns y ce-
MeWHbIX Bpayen 12 ctpaH EBponerickoro coto3a. Kpome
CTaHOAPTHOrO ONPOCHMKA BbiropaHns Macnay nccneposa-
TeN aHaNM3MpoBann aemorpaduyeckne xapakTepuctu-
K1, 06pas *N13HW, AINTENbHOCTb CTaXa W yLOBNETBOPEH-
HoCTb paboToin. Tonbko y 1/3 ceMenHbIX Bpayven He 6bino
BbISIBNIEHO 3MOLIMOHANIBHOrO BbIropaHns: 43% y4yacTHu-
KOB VIMENIN NMPW3HaKN 3MOLIMOHANBHOrO ncrowennst, 35%
- penepcoHanv3aumn, 32% - peayKunn IMYHbIX [OCTUXe-
HUA. Y 12% Bpauyen NpM3HAKM BbIrOPaHMS OTMEeYanncb
no BCeM TpeM LWKanaM. 1o MHeHWIo aBTOpOB, CTEMeHb
BbIFOPaHMS B 3HAUNTE/IbHOW CTEMEHM CBSA3aHa CO CTPaHON
NPOXKMBAHWS, YLOBAETBOPEHHOCTLIO OT paboTel, ynoTpe-
6neHvnem ankorons, Tabaka 1 NCMXOTPOMHbIX NPEenapaTos.,
MY>XCKMM MOJIOM 1 BO3pacTom [78].

Mo paHHbIM Oreskovich M. R. et al. 3noynoTpebnenne
aNKOrosieM 1 3aBUCMMOCTb OT HEro SIBNSIIOTCS CEPbe3HON
npobnemoni ana xupypros CLUA. 15,4% onpoLLeHHbIX XK1-
pyproB MMesnn paccTpOMCTBA, CBSA3aHHbIe CO 3/10ynoTpe-
61eHneM ankoroneMm, Nan ankorosibHyK 3aBUCMMOCTb (Y
MY>KUNH-XMPYProB - 13,9%, y *keHWwmH-xnpypros — 25,6%).
Xupypru, coobwymBLUne 0 Cepbe3HON BpauebHo ownbke
B npedbigywme 3 Mecaua, ¢ 6onbliein BepoSTHOCTbIO OT-
Meuann 3noynoTpebneHne ankoronem uam 3aBMCMMOCTb
[56].




MNpn aHannse oTAeNbHbIX KOMMOHEHTOB BbIrOpaHMs
BbISIBNISIOTCSA OMNpPeAeneHHble reHaepHble pasnnuns. Tak,
B HACTOSILLEM MCCNELOBAHUN YCTAHOBNEHO, YTO XKEeHLUK-
HbI-BPaun MMenn [OoCToBepHO 6onee BbLICOKME MOKasa-
TeNM NO LKane 3MOLMOHANbHOro uctoweHus. B apyrux
paboTax NoKasaHo, UTo y My>XUnH 0bHapyxwnBaTca 60-
Nee BbICOKME NOKa3aTenv Nno LWKane genepcoHannsaumm
[53]. MoXXHO NpennofioXnTb, YTO Yy My>KUMH Npeobnapa-
0T MHCTPYMEHTA/IbHbIE LLEHHOCTH, @ Y KEHLUMH — SMOLMO-
HasbHble: OHM Boslee OT3bIBUMBLI HA WCMbITEIBAEMbIE Ma-
UMeHTaMmn HeJyr 1 cunbHee NoaBepXKeHbl BO3LENCTBUIO
cTpecca. B 1o e BpeMsi B psige NcCieaoBaHNi reHaepHbIX
ocobeHHocTel CMNB He ycTaHoBneHo [6].

fpocnaBckas M. A. n KysHeuoB H. A. nposenn uc-
CNefoBaHuWs, Kacawmolmecs CMHAPOMA BbIFOPaHUS y pa-
H60THVMKOB cepbl 34paBOOXpPaHEHNS (Bpayer 1 CpeaHero
MeanumHckoro nepcoHana) [23]. OueHka napameTpoB
CYHLPOMa BbIrOPaHns NpoBOANIACh POCCMINCKON BEpCUen
onpocHuka «lMpodeccnoHansHoe BbiropaHne» H. Bopo-
nbsiHoBow u E. CTapuyeHKOBOW Ha OCHOBE TpexdaKTOpHOW
mMogenu BeiropaHnsa Maslach un Jackson, roe CB noHnma-
€TCA KaK TPEexXMEepHbI KOHCTPYKT, COCTOSILLMIA U3 Tpex
CybLuKan: 3MOLIMOHANBHOrO UCTOLLEHMS, fenepcoHanun3a-
LMN 1 pefyKunn NepCoOHANbHBIX AOCTVXEHWNA. 10 AaHHbIM
aABTOPOB He 6bIN0 BbIIBNEHO AOCTATOUHbIX PA3iMuMi No
napaMeTpaMm BO3pacT, CTax, NpodeccMoHanbHas aesaTenb-
HOCTb MeXay BpayaMu 1 CpefHUM MeAMLUMHCKMM nepco-
HanoM. CB MoXKeT pa3BMBaTbCs KaK y MeanKoB ¢ 601bWnM
CcTaxkem paboTbl, TAK 1 Y MONOAbIX — TOSIbKO HAUMHAIOLLMX
CBOK MPOdECcCMOHaNbHY0 AedTeNbHOCTb. bonee BbICO-
KM ypOBEHb IMOLMOHANIBHOTO NCTOLLEHMNS Y KEHLLWH, N0
CPaBHEHWIO C My>XYMHAMM, MO MHEHWIO aBTOPOB, 0bycnaB-
NNBaETCA reHAepHbIMK pasnnynsaMmn, @ CpeaHin ypoBeHb
LenepcoHanv3aumn, BoISIBNEHHBIR Y MeAVKOB, BbICTynaeT
B lAHHOM CJlyYae Kak CpefCcTBO NCMXON0rMUYecKom 3almThbl
NSl COMPOTVBNIEHNS HEraTvBHbIM NepexuBaHusm. lpo-
deccnoHanbHble JOCTMKEHNS MeLpabOTHUKOB-MYXKUMH
OLIEHMBAIOTCA KaK Honee ycneLHble Mo CPaBHEHWIO C XKeH-
LWHaMN. HeckonbKo nHble AaHHble NpuBoaat CuakunHa A.
A. 1 COaBT., N0 JaHHbIM AaBTOPOB OJHO 13 NepBbLIX MECT No
PNCKY BO3HMKHOBEHMS CMHAPOMA 3MOLMOHAJNILHOMO Bbl-
ropaHvs 3aHnMaeT Npodeccnst MeanUMHCKON cecTpbl. VX
paboTta npepnonaraeT exxepHeBHOe TecHoe obleHne ¢
NOAbMW, CTPAAAIOLWVMN Pa3fIMYHbIMK Heayramu, Tpebyto-
UMMM NOBbILLIEHHOW 3a60Tbl N BHUMaHKMS. B Taknx ycnosu-
AX CpefHNI MefnepCcoHa UCNbITbIBAET NOBbILEHHOE 3MO-
unoHanbHoe Hanpsixenue. CIMNB y meacectep Hactynaet
bbiCTpee, UeM y Bpayer B cpeHeM Ha 5-9 net [17].

HeobxoamMmMo O0TMeTUTb, UTO CyLLEeCTBYeT Cepbe3Hoe
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HeraTMBHOE BJ/IMSHNE «BbIFOPaHMsA» Ha Bce 06LWecTBo,
npexae Bcero Ha naunexTtos. B CLLUA B 2018 roay B pa-
6ote A. K. Windover n coaBT. Ha npumepe ofHoro 60nb-
LLIOro MeAMUMHCKOro LIEHTPa, B KOTOpoM paboTatoT 1145
Bpayen, MoKasaHo, Utoy 35% 13 HWX BbISBMANCH NPU3Ha-
K1 «BbIFOpaHNs» (cornacHo onpocHmKy Maslach) [88]. 310
KOPPennpoBaso C BbICOKMM yPOBHEM anob naunmeHToB B
Cny>6y KauecTBa MeaNLIMHCKON MOMOLLM AAaHHOIO yYperK-
LeHuns.

OpraHv3aunoHHbIMM 1 counanbHbiMM  PakTopamum,
BansowmmMn Ha CB, ABNAOTCS: NOBbIWEHHAS 3arpy»KeH-
HOCTb, M3MeHsLeecs pacnvicaHne paboTbl, aedvunt
nepcoHana; Ms3nnwHss, ayonupyowas agMUHUCTPATVB-
Hag M OTYEeTHas HarpysKka; HeafekBaTHOE MpPUMEHEHME
NHPOPMALMOHHBIX TEXHONOrMIA; AeduunT BPEMEHN Ha
OTAbIX N HEAOCTATOK BPEMEHM HA JINYHYHO XWN3Hb; MOpaJib-
HbIi AMCTPecC (HanpuMmep, TAXKKWE HeraTMBHbIE SMOLK,
KOTOPbIE NCMbITLIBAKOT BPayn, BbIHY>KAEHHbIE MPOAIeBaTh
CTpafaHns 60NbHbIX B MaNJMATUBHOM COCTOSIHWK); Hera-
TUBHAsi KOMMYHWMKaLMS 1 arpeccrst CO CTOPOHbI NauWeH-
ToB [28, 51, 74]. B cBS31 C BbllWEN3NOKEHHbIM Bosbluee
BHMMaHVe HeobXx0AMMO yaenaTb He TONbKO NHAMBWAYab-
HOW NcyMxonornyeckon pabote € MeaMUMHCKUMN paboTHK-
KaMM, HO 1 CO3AaHWI0 61aronpusiTHbIX OPraHN3aUVOHHbIX
1 COLMANbHBIX YCNOBWIA, CHUXAIOLLMX «BbIrOPaHNe.

MaKTopaMK, YMEHbLUALWMMN CTENEHb
HUS», SBASAIOTCSA: OCO3HAHME BbICOKOrO NpefHa3HayeHns
MeanLMHCKOrOo paboTHMKA; NMO3MTMBHAS W MOALEPXKMBA-
IOLLAsa OpraHM3auMoHHas KybTypa yupexnaeHus; 6anaHc
0XWAaHWN OT paboTbl N PaKTUYECKOro COCTOSIHWSA Oen;
KOHTPONb HaL copepXaHuem paboTbl, rMOKOCTb M aBTO-

«BbIrOpa-

HOMHOCTb; [AEHEXHOEe W MOpajibHOe BO3HArpaXkAeHue;
npodeccnoHanbHoe B3anMoencTeme 1 coumanbHas nog-
LEeprKKa; 6banaHc Mexay paboTow U INYHOW »Kn3Hbto [51].
Hanpumep, B CLUA B 2017 ropy B nccnegosanum H. Tak
n coaBT. nNpu onpoce 1289 Bpauen 6bio0 NOKa3aHo, YTo
BHYTPEHHee OLUyLLeHNne CBOEro BbICOKOro MpU3BaHUS ©
COXpaHEHWEe LONTOCPOYHbIX MONOXNUTENbHBIX OTHOLIEHNN
C naumeHTamn BeayT K 6onee BbICOKOW OLIeHKe Bpavamu
cBoeli 3HaunmocTyn [82]. B epmanmn B 2016 roay B. C.
Pantenburg n coaBT. onpocunn 2300 Monoabix Bpavew;
BbICOKWV YpOBEHb YAOBNETBOPEHHOCTM paboueri obcTa-
HOBKOW y Bpayen coyeTasncsl C MeHbLUMM LIMHU3MOM W 3MO-
LUMOHaNbHbIM nctoweHnem [58].

B CLLUAB 2016 roay npyonpoce 20000 MeanLIMHCKKX
cectep 13 425 6onbHuy A. Kutney-Lee 1 coaBT. nonyuvnm
cnepyrowme faHHble: Yyem 6osblie MeanumHCKne cecTpbl
OLLYLLLAKOT CBOE yyacTne B NPUHATMN PELLeHN Ha YpOBHE
60/bHWL, M OTAENEHNI, TEM BbiLLE MX YAOB/€TBOPEHHOCTb
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paboTon 1 ynoBAETBOPEHHOCTb NALMEHTOB YPOBHEM WX
neyenwus [43]. A B ccnenoBaHun, npoBeaeHHOM B Hupep-
nanpax B 2016 rogy, nokasaHo, 4to y 247 MeanunMHCKNX
cecTep npu nyywem coyeTaHnm rpaduka paboTsl C ny-
HOW XW3HbIO OTMeuYancsa 6onee HU3KNA YpoBEHb IMOLMO-
HanbHOro ncrowenns [61].

B HacToswee BpeMs Bonpoc 60pbbbl C «BbIFOpaHu-
em» Npnobpen OrpoOMHY0 BaXKHOCTb B CBA3M C SNMAEMNEN
HOBOW KOpOHaBupycHor nHdekumn COVID-19. Hebnaro-
NpuUSITHbIE NcMxonornyeckne ahdeKTbl, BO3AENCTBYOLME
Ha MeaMUMHCKMX PabOTHWMKOB, 3HAUMTE/IBHO YCUAWNCD.
Takoe Habnwpanock M paHee, B yCI0BKAX OKa3aHnsa no-
MOLLUM NpK TsKeNbIX MHMDEKLUMOHHbIX 3aboneBaHusx, Ha-
npvMep npu annaemmnn SARS, Korga y Bpayen Bo3HMKam
fenpeccnn, 3noynoTpebneHne ankoronem v HapylueHue
cHa. lMpwn nangemun COVID-19 y>ke B Hauane anpenst 2020
roga B BeLyLUMX MUPOBbIX XXYpHanax CTasv nosiBAATbCA
nybavkaumm, 4to MemuuvHcKkMe paboTHWKM nonBepra-
lOTCS OYeHb BbICOKOMY NCMXONIOMMYecKoMy pucky [75]. B
3Tux paboTax onpefeneHo 8 NCTOYHMKOB MOBLILEHHOTO
6ecnokorcTBa Bpayer BO BpeMsa naHgemun COVID-19:
1) HexBaTKa CpeacTB MHAMBMAYanbHoN 3awmnTsbl (CH3); 2)
BO3MOXXHOCTb 3apa3vTb CEMbIO, KOM/Ier, NauneHToB, 3a-
pa3nTbCa caMoMy; 3) HEQOCTYMHOCTb TEeCTOB, eCN eCTb
CMMMTOMbI 3apaXkeHns; 4) HeyBepeHHOCTb, UTO UX Meaun-
LIMHCKOE yupexaeHVe NX NOALEPKNT, eC/IN OHU 1 UX CEMbS
3abonetoT; 5) 6eCcnokonCcTBO 3a AeTer Npu yBeaMyeHnn
paboumrx YacoB MeANLMHCKMX PABOTHMKOB B YCOBUSIX 3a-
KPbITUS LLUKON N AeTCKNX CafoB; 6) HeyBepeHHOCTb, CMOryT
JI OHW NOAYYaTb NOALEPIKKY MEANLIMHCKOTO YUpPEX4eHNS
n obLiectBa B Clyyasix Koraa oHn ByayT Hy>KaaTbCs B OT-
Ibixe, 6onblweM notpebneHnn Boapl, noe3nkax Ha paboty
B YCNIOBUSIX KAPAHTWHA; 7) HeyBEpEeHHOCTb B COBCTBEHHON
KoMneTeHTHoCTK (paboTa B peaHnmaumn, pabota B CM3);
8) HeyBepeHHOCTb B JOCTYNe K NOSHON 1 NocnenHen nH-
dopmaumm 0 neyeHun n NpodeccnoHanbHbIX pUCKax, oT-
cyTCTBME Cneundryeckoro neyeHus.

B koHue mMas 2020 ropa C. Kréger B »kypHane «[cu-
xonornyeckas Tpaema» («Psychological Trauma») Ame-
PVKAHCKOM MCMXOJIOMMYECKON accoumaumn onybnnkosan
nccnefoBaHMe Mo M3yyeHuio ryboKnx NCMXONornyecknx
TPaBM, KOTOPbIM NOABEPralTCA MeANLIMHCKNE PaBOTHNKK
B anoxy nanpemun COVID-19 [41]. OBa B1aa ncnxonoru-
yecknx TpaeM Bbin nofyepkHyThl 0cobo. lNepsas - no-
Teps MeauUMHCKMMKM pabOoTHWKaMM CBOEN COLMAsNIbHON
noeHTYHoCcTM. Hanpumep, 3aBepylowyMin OTAENEHMEM,
CTONKHYBLUMIACA B OTAENEHNN peaHMMaumn ¢ 60nbHbIMK
COVID-19, B nepBoe BpeMs He 3HaN Kak UX IeUnTb, XOTS
cuntan cebsa npodeccroHanoM. B gpyrom cnyyae meau-
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LMHCK1e paboTHMKN BMAENN CBOWX Koler 3aboneBLunmn
N B KPUTUYECKOM COCTOSIHUW B OTAE/IEHNM PeaHVMaLmnK,
XOTS eLlle HECKO/IbKO HefieNb Ha3ag OHW BMeCTe CMOKOWHO
paboTanu. Bropas - TsKenble MoOpasnbHble TpaBMbl. Ha-
npuMep, BpayaM Mpuxoannocb BblbMpaTb, KOr0 M3 HyX-
[AKOLWNMXCA NAUMEHTOB MOAK/YATh K anmapaTy MCKyc-
CTBEHHOW BEHTUASAUMWM NErkunx. JTa Tsxenas 3Tuyeckas
npobsemMa onvcaHa aMepUKAHCKMMKM MCCIeoBaTeNsaMu
C. R. Butler n coaBT. Kak «pauMOHanM3auns peLueHnn»
(rationing) [27].

B anpene 2020 roga E. Giusti n coaBT. npu onpoce
330 Bpauen n3 Vitanun nokasanu, 4to oKono 2/3 N3 HMX
NCMbITbIBaM SMOLMOHANIbHOE NCTOLLEHNE N OTMEeYanu pe-
DyKLMO NpodeCccroHanbHbIX AOCTVMXEHUI, OOHAKO Aenep-
COHanM3auus BCtpeyanacb ToNbKo y 1/4 MeanumHCKnx pa-
6oTHMKOB [35]. B onpoce, npoBeaeHHoM B Mae 2020 roaa
L. A. Morgantini n coasT. y 2700 paboTHVKOB 34paBOOX-
paHeHust n3 60 cTpaH, «BbiropaHney bbino obHapyKeHo
6onee yeM y nonosmHbl [50].

JIncHsk M. A. 1 coaBT. nsyunnmn npobnemy smouLmo-
HaNbHOrO BbIFOPaHUS MpenogaBaTenel MeanLMHCKOro
BY3A. B pe3synbTate nccnenoBaHns 6bi10 yCTaHOBNEHO,
YTO [ONIA NpenofaBaTenen, UMEOLMX Pa3nyHble NposiB-
JIEHNS CMHAPOMA 3MOLMOHAJIBHOrO BbIFOpaHWs, OTHOCK-
TeNnbHO Benuka. [pyn 3TOM aKTMBHOCTb NpenopaBaTtenei
B BbISIBIEHWN [JAHHOTO CMHAPOMA SIBHO HELOCTATOYHa.
Cpean  npodeccopcko-npenoaaBaTenbCKoro
hasa Hanps»KeHNs yCTAHOB/EHA Y KaXJoro YeTBepToro
pecrnoHAeHTa C npeBannpoBaHneM cumntoma «lepexu-
BaHMe MNCNXOTPaBMMPYOLWMX 0BCTOATENLCTBY, KOTOPbIN
y npenojasaTtenen 6bin BbiBAEH B TPY pasa valle, yem
B 06uel Bbibopke. bonee yuem y NnonoBrHblI 06CNefoBaH-
HbIX 3admKcpoBanm dasy pesuncreHunu. Npy 3ToM M-
nTomMm «HeapekBaTHoe M3bupaTenbHOe 3MOUMOHaNbHOe
pearvpoBaHue» B rpynne npenogaBaTteneri Habnogancs
B 3,6 pas vaue, yem B obuen Bbibopke, cuMnToM «Pe-
DyKUMS npodeccnoHanbHbix 06s3aHHocTen» - B 3,5 pas
yale, cuMnToM «Pacwmperne cchepbl 3KOHOMUK 3MOLMIN»
- B 2,7 pas valle, CMMMNTOM «3MOLMOHANbHbLIN JeduunT»
- B 2 pa3a vaue. Ocoboe BHMMaHWe cnepyeT yaenuTb
cimnToMy  «[lcxocomMaTMUeckne 1 NcuxoBereTaTUBHbIe

COCTaBa

HapyLleHna», KOTOprVI OTMEYEH y Kaxaoro necatoro pe-
CNOHAEHTA, TaK Kak OH MOXXET OTpaxXaTbCd Ha cOMaTunye-
CKOM 6narononyl-|vw| n prJJ,OCﬂOCOﬁHOCTVI npenonaBare-
neii [13).

3aKnuyeHue
MeoMuMHCKasa cneunanbHOCTb CBSA3aHa C BbICOKUM
PVYCKOM pasBWTWS CMHAPOMA BbiropaHns. Jonrospemen-




Has CTpeccoBast CMTyaLnsl, B KOTOPOW HaXoAaTCs BPayn 1
CpenHU MeLMUMHCKMIA MepCcoHas, a TakXe ype3MepHas
3arpy>K€HHOCTb MEX/IMUYHOCTHBIMW KOHTaKTamu, MOXeT
MOCTEMNEHHO MPUBOANTL K 3MOLMOHANBHOMY MCTOLLEHMIO,
Pa3aparkNTeNIbHOCTN, NTHOPUPOBAaHWIO NPOCbO 60/bHbBIX O
noanaepXXKe n nomoLuy, opManbHOCTV NPY UCMIOHEHNN
CBOMX 063aHHOCTEN 1 NPOYNM HEraTMBHLIM MOCNEACTBM-
am. [1na meanumnmHcknx paboTHMKOB He0bX0anMo Hannune
HEKOTOPOM CTEMEHN «3MOLIMOHANIBLHOW COMpPOTUBASIEMO-
CTN», NO3BONIAKOLLEN UM COXPaHWUTb CBOW BHYTPEHHUE pe-
CypPCbl, KOMMYHNKATMBHbIE YMEHWS.

B nocnepHve rogbl Ha doHe BO3pacTaHus TeMna u
NHTEHCMBHOCTN OKa3aHNs MeanLMHCKOW NOMOLLM K Mefn-
LMHCKMM paboTHMKAM NpeabsaBAsioTCs BbICOKMe TpeboBa-
HMS, B TOM YMC/ie B OTHOLIEHNW KavyecTBa OKa3aHus no-
MoLun. Bce 3TO NpYMBOANT K BO3PACTaHMI0 SMOLMOHANIbHON
Harpy3Kkn Ha COTPYAHWKOB MEOULMHCKUX YupexneHWi.
AKTMBHO pa3BMBAaETCA TEHAEHLUMS pacCMaTpMBaTh COCTO-
SIHWe 300pOBbS MEAMUMHCKOrO MepcoHana Kak BaKHblvi
(aKTop OUEHKM KavecTBa paboTbl yupexaenus [6, 57].
MNpv 3TOM HeobxoaMMO POKYCMPOBATLCS Ha CpeaHEeM Mo-
KONIEHWN, TaK KaK OHW 60/blie OCTanbHbIX NOABEPXKEHDI
MNB B yactn 06paTMMOro 3MOUMOHANIBHOIO UCTOLLEHMS 1

NNTEPATYPA
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HaxXoaaTCs B CaMOM NMPOAYKTMBHOM nepuofe npodeccmo-
HaNlbHOW AEeATeNbHOCTM, UTO TaKXKe OKa3blBaeT BANSHME
Ha 3 HEKTMBHOCTb CMCTEMbI 34paBOOXpaHeHns [84].

OueBnpHO, UTO HEOHXOAMMO MPUMHATME YNpaBfeH-
YECKMX peLleHnii 1 Mep Mo CO3AaHMI0 ONTUMAbHOrO AN
Bpauyen MCMxon0rMyeckoro KamMaTta Ha pabouem mecTte,
pa3paboTke HOBbIX CTpaTerni Npo@UAAKTUKN U KOp-
PEeKLMN MCMXONOrMYECKOro COCTOSHMS Bpayewn, a TakxXe
BHEJPEHMIO KOMM/IEKCHbIX NPOrpaMMm, HanpaBeHHbIX Ha
03[0pOBJ/iIeHNe NPOdECCMOHANBHOW Cpefbl C LeNbl COo-
XPaHEHNS N YKPENIeHNs NCMXMYECKOro 340pOBbs Mefpa-
6OTHMKOB 1 MOBbILEHNA NPOMECCMOHANIBHOIO NPEeCcTMKa
BpauebHou cneunansHocTh [16].

Ins npocdunaktnkn CrNB 3apyberkHble aBTOpbI Npea-
naralot cxemy Tpex R - Recognize Reverse Resilience:
npu3HaHue - TpebyeTcsa cneanTb 3a NpeaynpeXXaaloLLmnMm
3HaKaMu BbIropaHusi; obpaTHoe pa3BuTue - ynpas/eHne
CTPECCOM W YMEHWE HaxXOANTb MOAAEPXKKY; YCTONUMBOCTb
- NPOTMBOCTOSIHNE CTpeccy, 3aboTsack 0 cBoeM unsnye-
CKOM ¥ 3MOLIMOHAaIbHOM 380poBbe. K pagnkanbHbIM METO-
AaM 6opb6bl ¢ CMNB oTHOCATCA NOMHAs CMeHa fesTesbHO-
CTW, BNNOTb 40 yXoAa 13 npodeccnn [77].
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Pwlwih pwnbp' dwulwahunwhwl wpdwl hwdwpinwlp,
pamly, Uhohl pnidwlidiwlwyd, upnbu, pdolywlwl oqunipywl
npwly, pddyuwluwli upuwgibn, COVID-19:

Wu hnndwénud Jepnedydtp £ tnwppbp wuwnwupwhu
thnpd ntubgnn W tnwpptp dwulwghwneynculGph pahyutph,
wyn eUnud Lwle Jhohu pnidwludbwywaquh dwulwghunwywl
(EunghnUwy) wpdwl hwdwhinwupph  (UU3R)  JEpwpbpjw
gpwyuwunteniup: LEpYwywgynud £ wptuwphnod wyu pulnph
wnwywgdwlup W nwnwuwuhpnigywlp yGpwpbpnn nknt-
ywuwyneeyniup,  pbswbu  Lwl  wnwutp  hwdwhunwuhh
qupqwgdwl Jpw wagnnn gnpénuttph  Jdwupl:  UU3-p
onpgwuhquh nEwyghw £, npu wnwewunwd £ Jwulwghuwnwywl
uppGuh Gpywpwwnle wagnbgnieywdp: Ipduwywl wwwnbdwnp
hngGpwluwlywu gbpptnujwénienilu B UUI-p hngbpwlw-
Juwl wwpunwwlngnit £ Ednghwlbph wdpnnpwywl jud
dwulwyh pwgwndwdp® h wwwwuhuwl hngtgugnidwihu

SUMMARY

wagnbgnienituubph: Upryncupnd wnwowund £ EUnghnlw
Jupeh Jwpépwwhw, Gpp EdnghnUuwp wjpnuwp pwgwiuw-
pwp £ wunpuwnwnunwd Jwulwghnwywl gnpéncutnewu
uwuwpdwlp W pniduppuwwnnnutph powund  dwulwagh-
nwlwl  uppwutph  hwwpwywunipyjwlp:  Wu  wnndnyg
UU3-h juunhpu nupnuyphnptl wywydwlwdnpqwé U ny Jhwyju
pniduwphuwninnueph wuph npwynd, wylt  wudhpwlwl
wantgnientl nllEU pdoywywl ogunipywt npwiyh  Ypw:
Uuhwwnwywl, dhpwldbwht W Juquwytpwswywlu  Jw-
Juwpnwyutpnd  wypdwt  hwdwhinwuh2h - JuwlhuwpgGdwu
hwdwlwpgh vhgngwnnudutpp Jtdwgunid 6L Jwulwghunw-
ywu dnuinhdwghwt, Ujwgtgunid wphuwwnmwlpwihu upptup,
owwmhdwjwgunwd Bu  hngtdhghninghwywl  Jhdwlyp, hw-
Juwuwpwinnwd $hghywywt W hngbhniquywl dwhuukpp,
pwnanwgunid wphuwwnwlphg pwdwpwnywénceyniup:

PHYSICIANS’ AND NURSING STAFF’S PROFESSIONAL BURNOUTAS AN ACTUAL MEDICAL PROBLEM

(LITERATURE REVIEW)

Avetisyan G.A.", Vardanyan G.J.’, Melik-Andreasyan G.G.?, Khuzatyan A.A.°, Bayramyan T.L.’, Janoyan G.J.’, Sanahyan A.A.",

Porksheyan QA."
TYSMU

2SNCO “National Center for Disease Control and Prevention” of MoH

3QSC Polyclinic named after K. Yesayan

Keywords: professional burnout syndrome, physician, nursing
staff, stress, medical service quality, medical errors, COVID-19.
This article is dedicated to the literature review of profes-
sional (emotional) burnout syndrome (PBS) among physicians
and nursing staff with various specializations and experience. It
contains information on the occurrence of the syndrome, how
long the issue has been explored in the world so far, and the
factors that have led to the syndrome development. PBS is the
reaction of the body to continuous professional stressors. The
main factor is mental exhaustion. PBS is a type of psychological
defense in the form of the partial or total suppression of emo-
tions in response to psycho-trauma. As a result, a common emo-

RJTUNHIBNFL, AhSNHRBNFL B4 UPRNHISNFL | UUShU 2023

tional behavior emerges among physicians, where emotional
burnout starts having adverse effects on professional activity
and increases frequency of medical errors. In this regard, not
only does the PBS affect the lives of medical staff, but it also
has a direct impact on the quality of medical services. The PBS
prevention measures on individual, interpersonal and organi-
zational levels lead to increased professional motivation, de-
creased tension at work, optimized psychophysiological condi-
tion, an equilibrium of physical and psycho-emotional costs, and
increased level of professional satisfaction.




https://doi.org/10.56936/18291775-2023.35-55

QhSNFH33NFL

ISV 613.31

UbLhSPhNFUDP ILUCQUYNr AULELMIUUS U2968NHE3NEFLL

unn12nke3uL 4ru

Pnpwlywl U.3.7, Uyjninywl LU, Bnpwlywl U.3.?
"E&MR3, hhaghtluwyh W Eyninghuyh wiphnl

2 WU «3pyuwibinnipintiibinh YGpwhulydwl i Yubpowngbidwl wyquyhl G&Umnpnty MNUY
Unwgyué £ 12.12.2022, gnuipunugwéd £ 26.01.2023, pinntliywé £ 28.04.2023

Pwlwih pwnbp’ upihghntd, YGuuwpwlwlwl
wynbgnipync, fudbine  onip, ulinwdptne, hhghtGUhly
UnndwiynpnLd:

FunLpwl Jbp ddbGpuwnuyphl wplenp wnbn En
hwuwnlywgunwd uhthghndht®™ npwtu Ywplenp YEuuwwnne
EltdGuwnnutphg Jeyhu: Lw Upnud Ep, np ny Uh yEunwup
opqwuhqu sh Ywpnn Unpdw qupqulwg uhjhghndh
wlpwdwpwp pugne nBwenwd: Ny Jhuyl  énduwyhu
yEunwuhutpp, npnughg 2wwntph Ydwhupnwd uhthghndh
dté pwlwly Yw, wylt gwdwpwihtu ytunwupuGpp L
pnyubpl nluBU wju EGJEUWNh Ywphep: YEUnwUuhutph
nGwend wl Yuwagunuwd E wpwygwywt hneudwéeh
(wbwn, juwwl) hhdep, huswtu Lwle wnyw E ydwhuph,
dwpyh, ppnh W Jwgbph Ywagunwd: Fnyutiph JGo wju
hwunwwtu 2wwn E wpwnweht 6pntpnud, ubpdtph
pwnwupltnpnd, Ungbph W pwuwptntuh yenlutnned:
UdpntpejnLu w aynLuntejwl hwdwnpnLpjncul
wwwhnytGn punpny £ wnwehl htpehl uhthghnwdht [3]:

Uhihghnwp  Uppwnynwd £ wprynitbwpGpwywl
pwqdwpehy ninpunutpnud, npwtu hwdGinud Uepwnynd £
ullinh W fudhspUGph wpunwnpniywu Jdte: Uprynitupnid
dwpnhy wnbsyned BU uhihghnudhU huswGu 2poww Up-
owlwjph wagntgnipwdp ywydwuwynpywé, wjtwbu £
npwtu ultinwjht pwnwnnhy [30]:

Wu wphuwwnwuph Uywwnwyl £ neunwduwuppbg
dGpoht  wwphutph ghunwywl  gpwywunggwl  wjl
wnpnLputpp, npnue  JGpwptpnd  GU 2ppwyw  Up-
owywjpned, pudGine opnud W ulunnwd  uhthghnuwdh
wwpniuwynyejwup,  opqwuhqunud  wju  EGJUEUWA
thnfuwlwyneywlp,  huwpwynp yELuWwpwlwywl
wanbgnipwlp, huswybu Lwl UGpYuwywgub] tndjwiutn
twnppbp  Gpyputph plwlsnigw - powuncd — Si-h
ogunwgnpédywl pwlwyubph W wnwewpyynn ubitinwjhu
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Jwywpnwyutph, fudGine opnud Si-h unpdwydnpdwt 4e6-

nwptnw:
Gpypwytnwnd  wwpwoéywdniywt  wnnwdny
uhihghnuwdp 2-pnpu B ppywdlhg htwnn: Wl

wnwpptp  pwlwyuGpnd  Jppin wnyw E oopnd L
ubuunnwd:  Si-h - JhwgnyggniuuGpp hwunhwynud  BU
pninp - opwnpniputpnud. . npwup  (NWoGh  wnbpu
U (Ywhnwph W Uwwphnwh  uhlhwwubpp),
Uninpnwjht - Jdhwgnipgniulpp (uhihywpeent) W
wpiwé  JhwgnepggnitiGpp (wdwg W ywy):  Si-h
wuwpniuwynepynip genGpnud lwwnwugnd £ 1-20
da/i-h, huy uwnnpgbnyw opwnpniputpnd 5-40 Jg/|
uwhdwuutGpnud [2]: Si-p 2w nwpwéywd £ hnnnud W
yw pninp opquuhquutpnid, wyn pynd pnyutpned: Wl
wnwugpwjhtu ntp ntuph pnyubGph wéh W qupgugdwl
hwdwp.  Ynwnwydtind  pnyubph  hyneuduéputpnud”
wuwpunwwunw £ npwug wwpptp wnbuwyh phnunpy
L wphnunhy uppbuwht  wqgnwyutphg: 3Innnud L
pnyubpnud Si-h wwwpuGpp Jwpnnt ubunuwghu hhduw-
Jwlu wnpnipuGpu GU: Lwy ubnunp uyudned E hnnhg
(Good Nutritional Diet Begins with the Soil) [13]: Wu
ElGuGuwnnp  ultnwdptpenwd  guudnud £ uhthghnudh
nhopuhnh (Si0,) W uhihywwnltnh alny [19]:

Si-h  hhduwywlu wwhwlueop Jwpnu wwwhnynd
E  hwwhywhtu ynywnipwutbpnd® ppuand, gnptund,
Jwpuwynd W quphnd (30%): Si-h wdbh UG pw-
Lwyutp wnyw GU pnwwywl Swqgldwl  Jpbppnd,
wdGlh hwpnounn U Juwpuwyh thwpehiutpp W quppu
(hwdwwwunwuppwuwpwp 3910-4310 W 2610-2720
dg/yg) [34]: Si-h Lpwlwlwh pwlwylutp juwl Lwl
pwlownbntunwd W Jpgbpnud, hwwnywwbu [npned,
nuwnid W pwbiwinwd: Uuwdptpenud W juplwdptpenid
Si-h wwpniuwynyeyniup Lpwuwywih phy £ [41]: Uw-
yuwiu Si-h dwywpnwyutpp ulunwdptpend ujwgned
GU yGpwdwydwu gnpdpupwgutpnud: Iwdwawu Uh
2wpp  hGwnwgnunipnlileph™  wwpptp  Gpyputpnud
puwyshipjwl Ynndhg Si-h punncunwdp puwn Uhghu opw-
ywl pwuwyutph, Ywpth Enuuwywpgtb) wjuwtbu. WUL
< wpldnywu Bpyputp < Qwwnupw < huwunwl <
unywuwnwl: unyuunwunwd W 2phuwuwnwunwd Si-h
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punniudwl 2w pwpap Jwywpnwyutpp Ywpnn Gu
wwjdwuwynpywd |hUGL pphud Qwwn oguwgnpdtiny
[13]:

Opgwuhgd wugwd Si-h dninn 20%-p unnwgyned
E hudGint onhg W wwpptp pdwtGihputphg (wn pyned
qwntonhg, npp wwpniuwynwd £ Uhohup 20-25 Jg/| Si):
Uunwdnpuwnhpwjht dhpwdwjpnd wju wdpnngondhl sh
ubpééynLd, YELuwhwuwuGhnientup wwydwuwdnpywd
E ulunnud wnyw Jhwgngniultph indGihnepywdp [19]:
Swpptp  JptGpputphg  Si-h  jpupugdwl wnndnyd
wnwudlwunwd  GU  quwptontpp  (64%), pwpd |n-
pwqaahubpp (44%), huy pwuwuhg jntpwgnedp juguned
E punwdtup® 4% [48]: Oppnuhhywpepenll YELuwhw-
uwUGh upjhghnwh hhduwywlu wnGuwyu £ [30, 42]:
Upyndhtlwuhihywuwnutph nGwpend wpunppghwl
Juwagunud £ 1%, huy oppnuhhywepeyh ntwenid, npu
wnwowunwd £ Lwl unwdnpuwnhpwihu dhpwdwypned
uhthghnudh Bplopuhnh  hhnpnihgh  wpryniupnd, 30-
80%: Uprnyntupnwd opgwuhgunud jnipuwigyned £ opnd W
ulinny opqwuhgu wugwé Si-h Unuin 50%-p [2]:

Swpheht  gnigplpwg  uhjhghnwdh  JnLpwgdwl
nctbwynieynip Yupnyy Juwunwunwd £, Qwpwyguyw
hjncudwépnd wyl uyuned £ thnpuwphlytp uighnednd,
huy Eynpghwywt wupwpEUywuwn  Jhpwdwptpnid
Lwl uwnpnughnudnd. Jwpdhup Ywpébu Unpgunwd E
aynLunceyniup, nwnunwd £ thhupnil, hwwnywwtu hnnkpp.
dwpnp uwd yEunwuht wutbu pwpwuncd BU: «3nn nLnt
sh (hunwd, uwyuwylu uhhghnwd puy np wbtnhg wtwpe £
unwlwpy Wnwd £ 4. W, SnunGywlp: 36nhuwyl wju
nGwpend j[wjwgnyl Jheong £ wnwewnpynd «2EpUnLy»
hwupwjhUu onipp, npu wsph E puyuncd  uhthghnuwdh
J66 wwpniiwyngywdp [3]: Uppwu wwqdwynud Si-h
dwywpnwyh W wwphph dhele hwywnwpd Juu E
hwuwnwwnyt] Jh 2wpp hGnwagnuniggnlulGpnid, pun
npnd” wytih pwpan funnuenilubn nhunwpyyt) G un-
pwoéhuutph W thnpp GpGluwltph, wdbih quén™ nbnw-
hwultph W swhwhwulGph 2ppwuncd [50, 18, 35]:

Pwpapwywng Yytunwuhttph W Jdwpnywug hw-
dwp upthghnudp  punbwunp wndwdp  EuBlghwy
ullnwunp o WuntwdBuwjupy, 2wpniiwyynd Bu
ynenwyytp hwdnghy wwwgnygutbp, np  uhthghnudp
yELuwwywnhy dhypnkEtdtun E [33]: Uwpnne dwpduncd
Si-h wwpnitbwyneyntp uadnud £ 1-2 g [19, 34]:
Udth pwwn pwliwlutp hwunhwnwd U nuypGpnud W
wy| hjpeudwépubpned, Jwpyned, Gnnluquipned, 9iGpned,
wnpunwh wwwnwd W Gphywdutpnud [34]: QUuwywé hp
wuwnpniiwynipywdp wju JhypnEGdtuwnnp opgwuhguncd
ghonwd £ Jhwju Gpywehu W ghuyhu, wjuntwdBuwiupy
Pniughnuw] Lpwlwynipeynilp, YELuwpwlwywl nGpp,
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JGwnwpnihguh wnwudbwhwwnynipgynlilGpu wn wyuop
wluhwuywuwh U 19, 30, 371

Uhwne ny Jun ncunctdbwuppneggniuuGp yGpwipbptg
Gu opgwuhgU ulunh Jhengny uplhghnwh wugdwlp,
wntnwinfudwlp, wwhwwldwlp W hGnwgdwlp: Wn
hGwnwagnwnieynlluGpp gnyg Gu wnwihu, np Si-h hnpuw-
Lwyneeyntup yuwpgwdnpyned £ opquthgdny W Jyuyned
GU pwpapwywpg yEunwupubpp W Jwpnnw opquuhqunid
wnwutughw| Ywplenp Lpwlwynigywl Jwupl: Uhghu
hwpyny opqwuhqu wugwé Si-h 41%-p hGnwunwd £ UGgh
uhengny, npp wpunppghwjh gnigwhy £ [19]. Upjwu
Jtp Si-h fuinnipejniup” ulinwywpgnyd wwydwuwynpywd
hwpwpGpwywunptl  Yuyniu £ [41]: Muwquuynud
Si-h  Jwywpnwyp wnwwnwudnd £ 100-310 dyg/|-h
uwhdwuutGpned. wjt yupgh £ hwdwpb npwGu Si-h thn-
huwlwynipjwl gnigwuhy [36]. Upunppgwd Si-h npnp
pwlwyutn nGnwthnfudned BU hjnLudwidputp, wjb wnyw
E pninp hjnujwéputpnud, wyn pYnwd nunGnnud, uwywju
wytblh U6 pwlwlubpny® 2wpwygwywl hjntujwépencd,
wyn pYnd wnpuwyned, nuyptpned, dwpyned, oiltpnud W
npwhubwynd [19]: Upjwl JGo 2ppwlwnnn Si-p (upih-
uwerent) uwhwnwynigutph hbwn Juwywé sk W hGnwunwd
E Gphywdltpny [42]: Upunppgywé Si-h JG& Jwup 4-8
dwdyw pupwgpnd wpunwqwwnynwd Edtgny, Bupwnpw-
pwnp npwtu  oppnuhhywpeent  Ywd  Jdwglbghnidh
onpnuhhjwwutp [19]: YWuwhund, degny wyu EGJEUwnh
Epuyptghwt Yuwbdwl dwpytp £ W Jhllunyl dwdwlwy
Jywnd £ npw YEuuwhwuwUuGhnigywl dwupu [39]:
Uwnwgynud E, np GphywduGpp hwuntu BU quihu npwtu
wju ElGUELUInp hhduwywu Ywpgwynphsp opgwuhguned,
Jhinylu dwJdwlwy opdw plpwgenid Si-h wpniliw-
wpwp 14 Jg-hg wywywu wpunwqwundp wpnn E
Jywjt, wlpwdwpwp ogwnwgnpédwl Jwuhl, pwlh
np hwdwaewl nhunwpynwdubph® Ldwl  pwlwlutpny
onpqwuhquhg hGnwgnudp wu nGwetph hwdtdwwn, Gpp
EpuypGghwl waqut £ 40 Jg/op, wuwydwuwdnpdwé E
dwpnywlg 2ppwunid nuyptph hwlpwihtu funncgywl
gwoép gnigwuhpubpnd [19]: WU Jywynud £ Lwl,, np
uhlhghnwh  pwpBlwywuwn  wagnbgnieniup . wuydw-
Lwdnpywé E nnquind:

Uh 2wpp ghwnuwywultn Uznud GU, np fuhuwn
wlpwywpwnp U wl wndwuEpp, npnugnd Ywpnn
GU  pwgwuwpdtbl opgwuhqgunwd Si-h  hndGnuwnwgp
wwwhnynn YeLuwphdhwywl JGhuwuhquutGpp: Lpwup
hpEug  thnpdwpwpwlwl  nunwdUwuhpnenlultph
wprynitupnid huwyununud BU jupbwunlubph nGwenud
Si-h  wpwnwhnuph  thnfuwnpphsh  Unyuwlwlwguwl
(hntUwnhdhywglwl) dJwupl, wju £ Slc34a2 (solute
carrier family 34 (sodium phosphate), member 2),




Lwuwphnud-pnudwinh  hugnth  thnfuwnphsp, npp UG-
pwwywnhywgt] £ wnubwnh Gphywdutpnd nhwnhy Si-h
ppnuhywywl wupwywpwpnintlhg hGunn: Slic34a2-np
hpwlywuwgunwd £ Gphywdwhb funnnduyutph Ewhet-
lwjhu  pehutnphg openuhhywpeeUh  wpniwqunnidp
wpuwl Jtp, wjuhupl® Jwulwygnwd E Gphywdubpnud
Si-h  nGwpunppghwiht [40]: Uwluwju wu nbwpnd
npwtu wlpuntuwdhGh htnbwle wybwunwd £ Jdegny
Pnudwwnlbph  wpunwquuinedp. wu nhunwpyyt, E
wnubwnutph nEwpenid nhtwnhy Si-h ppnuhyuwl wupw-
Jwpwpnipjwl ywjdwuuGpnd [20]:

Ywl Uh 2wpe whuwwnwlpubp tnwpptp Gpyputbpp
puwysnipjwl  powunwd  Si-h oglwgnpédwl  pw-
LUwyubpp nppGinL Jepwptbpuwp Wuwby® hwdwawju
nuntdUwuppnipnilubph™ |Gh pUwysniejwl 2pswuncd
Si-h punniunwdp Jwaqdnd £ 24,0 - 27,7 dg/op: Un
whuwwnwuputph  dGppwdnienilltph wpryntupned
wpdwlwgndt £ Lpwlwlwih Juw wwqgdwnd Si-h
dwywpnuwyh (enhwlwh wpdbep™ 152,3 dyg/) W
ubllnnd nL pudGne opnd wyu ElGUGEUWDNh  punhwlncp
wuwpniiwynepywl, wyn pyYnud  phnhwuwlUGh  pw-
Lwyutph Jhole: Uhunyl dwdwlwly hwywnwpa Yuw £
hwuwnwwnyt] wuwquuynud Si-h dwlywpnwyh W wwwpheh
dhol [35]: Jwdwawyju UGy wy| hEunnwgnuinipjwl nhGwnhy
Si-h UhghU punniuncdp YnpGwh puwysnipywl 2nowuncd
wnnwdwpnywug nbwenud Ywqut £ 22,8 dg/op, huy YJw-
Lwlg nbwpend” 19,3 dg/op” wnwlg twnpheny wuwjdw-
Lwynpqwé Ewywu tnwppGpnieynluutph: Si-h punncuncwdu
wdtlwpwnpanu E Gnt| pwuowntntuhg, nphu hwenpnkbg
EU hwgwhwuwnhyutpp, pdwblhputpp W Jdpgbpp: buy y6-
nwpGpnud £ ullnwywnpgny Si-h punncbudwl W Jdegny Si-h
wpunwqwundwl  thnpjuhwpwpbpnejwup, www qquih
npwywl hwpwpbpwygnienl £ hwyunuwpbpytp tnnw-
dwpnyuwlg, pwyg ny wuwlg powlnud: Si-h wpunw-
quunidp nnwdwpnywug 2ppwunid wyth 2w £ Gnt|
(9,8 dg/op), pwl Jwuwlug 2ppwlunid (9,3 dg/op), huy
tnwnphphl gnigplpwg qguihnpbl wytwgt| £ uhwjl Yuw-
Lwlg 2powlnid [25]:

Si-h Lpwlwyniggntp Jwpnne wnnnontpjwl
hwdwp UuGpywjndu hwunwwndnud £ U666 pUYnd he-
tnwgnunipyntlltph wwwgnygubpny [33, 40, 14]: Jw-
dwawju Uh pwnpp hGnwgnwnygnlulph Si-p ubunuyhu
pwlwyuGpny  pwpBUwwuwnn  wgnbgnientl nlup
nuypwiht hwdwywpgh, Jwpyh, Jwgtph W Gnnlugutph
dpw, hlswybu  Lwl  Wghgdtph  hhdwunnipywl
qupquguwl ywlhuwpgGdwlu nGwpend [28, 22, 16,
4,31]:

Ouwntbnwnpngn 21-pn nwph  |ntn hwdwéwnpwy
E, nph wwpwéjwéngnlll wyGwund £ wdpnn
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wfuwphnud:  NuypGpnwd Wnipwhnhuwlwynipjwl
dpw wqgnnn gnpénuubph pwgwhwynnuwdp wnwelwjhl
LywlwyntpjnLl nLup wju whunwpwlntpjwu
wlhuwpgbUwl W pnuddwl hwdwp: Uuntunp npn2hy
Lywlwynipntt ntuh nuypGph wernnenyewl  hwdwn,
uwyuwyu npn2 ulbnwunipebph W hwupwht wwpptph
wantgnigyniup,  pwgh  Ywighnwhg, phy £ pwgw-
hwjindwé: Yepehu 30 nwpdw pupwgenid Yniinwywé
wuwwgnygutpp Jénwywunptl gnyg GU wwihu, np
ullnwjhu upihghndp ogunwiywp £ nuyptph W wpwygw-
ywu hyneudwéeh hwdwn [28,19]: M. Qnignwinhhugp W
wjle hpEug whuwwnwuputbpnd wpdwuwagnt] GU nudtn
npwlwl uwbn nhtwnhy Si-h punndudwu W nuypkph
hwlpwyhUu funnipejwl dhol: Uhthghnudh 62gnphun YELuw-
pwlwywu ntpp nuypEph wrnnenieywl nGwenid ntnliu
wuwnq &, pELL wnwownyyt U Uph wpp htwpwdnp Jt-
fuwlhgquutp [19]: Uhthghnuwh wgntgnipuwl hwdwlw-
ywl Uthuwuhqup hEunlywiu E. wju wnwewgunwd E Yuwynil
yndwGpu Uhwgnipyntubp wnihnutph hGwn, npu wgnned
E glhynquuhunghywulutpp, dncynwnihuwhuwphnutph
L ynwgtuh abbwynpdwl Wywd ogunwgnpddwl Ypw
2wpwyguwywl hjnudwépenud W nuypBpnud [26]: Fwgh
nnwlhg, uhjhghnwip Ywpnn £ wanbl wj hwlpwjhu
wnwpptph Yuudwl, ywhwwludwu W thnfuwbwynipywil
dnw (ophtwy” wypynwlhl, wnhlua, dwglbghnid) [16,
10, 24]: Swdwadwju npn hGwnwgnuinienluubpp’
ubtnuwyhu Si-p Wwydwuwynpnwd £ nuyptph hwupwyhu
fuinnieyniup yuwlwg 2pepwlinid wypsdEunwwniqu|, puwyg
ny wnundtunwwniquwy 2peowuncd, W np EuwnpngBuh
wpgwyhtwyp Ywpwnp £ Si thnfuwlwynipjwl
nGwencd nuyptph wrnneniejwlu hwdwn [28]: Cuwn JGY
wy| hGuwgnungjwu npndt) £ Si-h YnugEunpwghwl
Jwpnywug ntgtubpwgywé vhonnUuwpwnuwhl uyuydw-
nwyutpnid, hwuwnwunyt] £ nudtn Juw Si-h W Al-h Uhol
WJwé hjnudwéplbpnud: IGnhLuwyutpp Upnd BU, np
hpEug wyhuwwnwuputph wpnyntupltpp Ywpnn BU |nLpe
hhup nwnUw] Jwpnnt opgwuhqunid Si-h W Al-h thn-
huwgnbgnipywl JGhuwlhqup wwpqwpwUuGine hwdwp,
pwUh np hwywnup £ wjt wyunnudp, pE Si -p uwhdwlw-
thwynwd £ Al -h tnnpuhynieyniup [52]:

Swlwawyt - wdbh  Jwn  juwuowpdwd  npnp
nLuncduwuhpnienluubph® Si-p ywpnn £ Jwpgwdnphy
wqgntgnieyntt nluBlw] opgwuhquh  Ynnuhg  wpynn
hdnitlwjhtu Ywd pnppnpwjhl ywwnwupuwlltph Ypw
[46, 321

Npny ghnuwywultp nGnlu 1996p. hwjwnunwd
Ehu, np fudGne opnud  Al-h - wwpnilwynigyw W
Unquhwhy fuwuqupnudutph Uhgle jwuwp 2w pwlny
wuwjdwluwynpwé E opnud Si-h wywpnilwynipywdp
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L hunnudp  [17]: Upgnwhuphnwdh pwpdp Jw-
wpnwyutpp Juwuwywp wgnbgniegntt BU ennuncd
Unguhwnnhy  wenngnipjwl  Ypw,  Gpp o uhthghnidh
ynugtunnpwghwutpp  gqwép Gu, huy pwpan
ynugbuwnpwghwutpp Yuwlhunwd 6L Ldwl wgnbgnipjwl
qupgwgntup: Gupwnpynwd E, np uhjhghnwdh wyuhwywn
npwywl wgnbgnientup Ynqguhunhy wnnnoncpywl Yypw
wwjdwuwdnpwdé £ uplhghnudh, hwwnywwbu  uhih-
Ywpedh W Alh Uhwgnignilltiph thnfuwgnbgniejwdp
L wpryncupnud wpnudhuwuplhjwwnuGph wnwewgdwdp
[16]: UynudhUwuhihywwnutph wnwewgnidp jwlupunwd £
Al-h wpunppghwl’ npwuny huy Ywuhubiny opgwuhgunid
wju ElGUEUWnh ppnupywlywl Ynnwynedp, npp wpnn £
wnwowgub| ywd upt nuntnh UEpnntgtuGpwghwl [16,
9]: Uhthghnudp ny dhwyu Ujwagbgunud £ Al-h uutinwdp
wnhputpnid, wyle hGaunwgunud £ npw wpunwquunnedp
Gphywdutph dhgngnd: UyGihu, ncuncdbwuhpnieynlultpp
gnyg BUu wdt), np upthghnudnd hwpniuwn hwupwhu opp
Gpywpwunle oguinwgnpénudp qquihnpBlu LJwqgbtgund £
Al-nd opqwihquh penudwontyniup [8]:

Qpuwywlnipjwl wybh Juwn wnguutpp Jywgnud

GuU Uwl uphghnwph pwpBUwwuwnn  wgnbgnipjwl
dwuhl upwnwlnpwjhu huunhputGph nGwpnLu:
Wuwtu® 4. Usqupqlu wpowlwgpb] £ hwywnwpa

ww hudGipe opnud upihghnwdh ynugBuwnpwghwih W
dhujwlunhwynud  upunwunpwhtu  hhywunnieynllubphg
dwhywl nGwpetph Jhol: Lw wnwowpygl £, np ulilinw-
ywpgnud W fudGine opnud uhthghnudh wwywup jwpnn
E hwugbgut] hhjwunnipjuwl wwwndwnwpwlnipjwlp,
dhtgntn  pwlwpwp  pwlwyltpp  uwd  wdbgniyp
wpnn E huwlquptp hhjwunnigwl  qupqugdwup
[47]: Ldwl wunghwghwlultp thnpdwpwpwywu he-
wnwgnuncpyntlltph wpryncupnid hwnnpnnd GU twil
wyj| henhuwyutn [6, 29]: Wu pwgwhwjwnntdubpp gnyg
GU wwihu ullnwhtu upthghnwh wnunBughwy nGpp
wunpUtph wnrnnentjwl  hwdwp, pGW JGhuwlhqup
wuwng & Uwlwyu JBYy wy thnpdwpwpwywl  he-
nwgnuniywl - wpryntupnd  henhuwyutpp  Ggpw-
yuwgnt| GU, np ullnuwyhU uhthghnudp nplek wgnGgneeyniu
snllh - wpetpnuyltpngh qwpgqwgdwlu W wunpUtbph
wnnnontejwl Jpw [21]:

Wunrwdtuwjuhd, uhlthghntuh hwuwnny
yGLuwphdvhwywu yuud $hghninghwywi
gnpéwnnyputpp, Get wnwhuhp jwl, hhduwywund
wlhwyin GU, pEWL punhwunp wndwdp Jwpénud B,
np Jwl: Upryndupnud JEéwunwd £ hGunwpepepnientup
dwpnnt wnennonygwl pw opnud indynn uphihghnudh
wnutughw| pEpwwlinhy wgnbgnipywt Lwwndwdp:
Unwownydty £, np uhjhghnwdp Lpwlwlwih ntp Ywpnn
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E nluGLw| Gnncugutnh, Jwagbph W dwpyh unnigywé-
pwjhu  wdpnnowywlunipjwl, Unwagbuh punhwuncp
uhuptgh, nuyptph hwlpwjlwgdwl, nuypepph L
hdnitbwiht - hwdwywpgh  wnennenpjwl,  huswtu
Lwle Wghgdtph hhdwunnigwl W webpnuyltpngh
qupquwgudwl nhuyh bjwgtgUw Jtp [30]:

Unwldbwhwuwniy  npwnpngjwt £ wpdwlh
uhthghnwdh Uhpwnuwu hUwpwynpnipyntup
ouwntnwnpngh ywlhuwpgbJwu W pniddwil

huunhpuGpnud: Wu Jwuht U yyuwynd ny dhwju thnpaws-
puwpwywu hGunwgnuincpynlllGph wpryndupltpp, wyl
dwpnyuwug 2powuncd hpwywlwgywd nhinwpynwdutpp:
Wuwbu' pwqUwpehy Jwpnywlug (2847 Jwulwyhg)
fudpnd  ouwnntnwnpngh  nuuncdUwuhpnipjwdp wpaw-
bwgnytp £ npwywt Yynpthwghnt Yuw opqulhqu
wlugwd uhhghnudh pwuwyutph W nuyptph hwupwjhu
funnnieywl dhole tnnuidwpnywlg 2ppwunwd, huly Yuw-
Lwg ntwpnwd” Uhtsle JEUnwwniqwl [22]: /n vitro hb-
wnwgnuincpntultph wprynitupnd gnyg £ wpdt, np
dwpnnt nuypwihu hjneujwéend Si-p Ywpnn £ nhundtgg
npwtu  wuwpnhy gnpépupwgltph  wywnhynipywl
dunwywl dhghninghwywl wynghwnpy Unancywwnnp [7]:

Uh wpp ghuntwywlutph Ynnuhg Yuwiwnyti
£ Jeppnubwywl  hGwnwgnuingentt (wdthnthybp  Bu
8  nuwnulwuhpnignililbp™  punhwlnip 10012
Jwulwyhgubpnd)® wwpgbint  utunwjhu  uhthghnwdh
L wl wwpniiwynn hwdGnuduGph  Yhpwndwl
wnpryntbwdBunneeyniup, htswtu Lwle wiu opwywu nb-
nwswhtpp, npnue pwptElwwuwn wgnbgnientl juwpnn
GU pnnuE Jwpnywug 2ppwlnd nuyptph hwlupwjhu
funnnigwt Jpw:  Gnwgnuinggywl - wpryncupned
GupwnpdG] E, np Si-h opwywl 25 dg-p pwpGUwwun
waqntgneynitl £ ennunwd nuyptph dpw: Si-h ulunwyhu
hwdtGinudutph nGwenwd wagnpwyhu nuyph hwupwjhu
funnnipywt Yypw wyGlh  pwpBUywunn  wagnbgneegndu
ntuh openuhihjwreryh (6 Ug), Ywighnwdh W D yhuinwdhl
yndphtwgywé pnidnidp, pwl Jhwyu Ywighnwh W D
dhunhwdhth Yhpwnnudp [43]: LUwl hGwnwgnungegndu
E Juwuwpyt, ynundtunwwniquy powlnid  gutiynn
70 Jwluwlg 2ppwuncd, npnug nGwend wpawuwagnytg
E nuypwhbu gwép funnyeynil wnwlg ountnwnpngh:
Lpwug Uh Jwup 12 2wpwpeyw pupwgpnid oguiwgnndb
E uhihghnudnd hwpnwun (86 Jdg/) wpunbgjul onip,
huy dnwu Jwup dJwppdwl  Gupwpyqwéd wigqué
onn” wnwlg uhthghnuwh Ewywl wwpniiwynepywl:
Utgnwd npnpt6inyd Si-h pwuwyukpp, huswbu Lwle wpjwu
wjwguwynd  nuypwiht  JdGwwpnihquh  dwpytputpp’
GYUEL U wju BEgpwywgnieywl, np uhthghnwdnd hwpniuwn
wpwnbqjwu onpp wudunwug W wprynibwdtGin Jhong




E opgwlhqup hGun  jppwgynn ulnwihtu - Si-ny
wwwhnytnt hwdwp, W wl Ywpnn £ wypunpwlpwhl
nGnwdhong [hut, ouwnwnpngh Jwlpuwpgbuwl W
pnLddwl nbwend [51]:

Uwulwghnwywl  gpwywlnigjwl U6 jul
nyjwiutp, npnup Jywnd B Si-h" npwbu huwpwynp
rEpwwlinhy Jheongh Uhpwndwl Jwupl Ughtdtph
hhqwunnipywl nGwenwd, pwUh np wlu hwlntu E
quwihu npwtu wynwhtuhnwh hwywpenyl® tdwgtgutbing
JGpehUhu LUGpnuinnpuhy wgnkgnieniup [16]:

Uh wpp hGenptwyuGp  hwynunatd  BU, np
hhwtpwnuhwh  nEwenwd  upthghnud  wwpniuwynn
hwyGintduGph  punniunwdp Udwgtgunud £ quipyGpw-
uwjhu dupdwl gnigwupputpp: Lpwup Unwd Bu, np
Ludwl wagnbgnipniup wywydwlwynpywé £ wju hwlguw-
dwlpny, np wju EEJELNp fupwunwd £ Jwqubghnidh
UGppoowht Ywunwp W npwuny wwydwluwdnpwé
gbutph EpuwypGuhwl wnpuwynLd [29]:

NiuncdUwuppnieynilltpp gnyg BU o wwihu, np
Si-p wnwtblghw| Ytpwny Uwwuwnud E wunpUGph
wdpnnowywunipjwl wWwhwwldwlp wlnpwjhu
wnwphpwhu  hhqwunnieynilltph nbwpnud  [38]:
Gupwnpynwd E, np wju nGwenud Si-u- wyGwgunwd £
L-wpghupuh YeluwhwuwluGhnenup  [6]: Wuwbu®
hunghwniny  unnwphihqugywé  wpghuhuh  uhhwwnp
(ASl) (wdwgunwd E wpghuhup W Si-h wpunppghwl W
yeluwhwuwlGhnuniup® npwund  huy  Lwwuwnbiny
wgnunh opupnh pwlwyh wwnwgdwup [T1]: 36-
wnwgnunipynlllépp gnyg G wwihu, np ASI-h
Jdhwudwg nbnwswihp Yppwnting wpnblu Jbg dwd
hGunn  Lpwlwywih pwpapwlnwd £ wpghUpuph  Jw-
uwpnwyp wwglwinwd  [27]:  Upryntupnud  wignunh
opuhnh pwpapwgwéd hwuwuthnieniup wnwewgunwd
E Jugnnhjwwnwghw® dedwgutind wpjwu hnupp nbwh
dywultp, tjwgtgund £ wpuwl dupnwdp, JGdwguncd
E $hghywywl wpfuwwnnibwynipyniup W jwywguncd
hpannnueyniup [23, 49]: Upghuhuh W Si-h hwdwuwntn
Uhpwnnudp funuwnnduwihg wpryntuputbn £ gnyg wndgg
Gphunwuwpnutph 2ppwuncd Ynguhwinpy pncyghwiibph
(wywgdwl hwpgnud [15]:

D.9. Uwlstg-Untthgp W wyep hpElug  wphuw-
wnwlpnwd Upnud BU, np wpldiywl Gpyputpnud nbgBut-
pwwhy hpdwunnygniulGph tnwpwéywédnLpnlup pw-
nwgt] £ SGhunwywl ndjuubpt wwwgnigned BU, np
nGUdtughwu W Ynquphwnhy wy, uwligwpneduGpp wwydw-
Lwynpjwé BU LUwle ppwyw  dhowdwyph, UGpwnjuw
uttnh W php pwnwnphsutph gnpénuuGpny: Iwynlp
E  dJphebpypwényjwt  ullnwywpgh  pwpBUwwun
wantgnipeynitup Lwpptp  hhjwunnigynlulGpnd,  wyn
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rpUnLd uGpnnEgbutpwunnpy hhywunntpenultph
nhuyh UJwquwdp wwdwuwynpdwé:  SQuwpbeoncpp’
npwtu wyn ullnwywpgh pwnwnphy wwpniwyned £
uhthghned, npp wpnn £ JG66 nbp nluBLwy nunGnuwjhu
huwgwnnuduGph Yuwlhuwpgbdwu fuunpned: Wu wphuw-
nwlpnd wunpwnwpad £ juwwnwnpytp vhebpypwényjwt
ultnwywnpgh W dwutwydnpwwtu gwntoph uwywndwl
nt Wwpnwpwlwywu fuunhpuGph huwpwynp Juwp:
Whiwwnwlplt wjwpundnd £ wyu wdthnihdwdp, np ny
wiynhnwyhu qwptoph swithwynp uywnendp Ywpnn E
hwunbu quw| npwtu wnwkughw| vheong™ LGnnntgbut-
npwuwnhy hhjwunnieynltlttphg funtuwdhGine hwdwn [45]:

Upldunywl  GpypuGph J66 dwuh  plwysnipjwl
2nowlnd nhGuinhy Si-h oguwgnpédwl  pwlwlyukpp
yuwqgunwd U 20-50 dg/on, npp Gpyne W wdGh wuqud
wyblh 2w E, pwl Gpyweh W ghuyh punniuncdp: WYGLh
wwn pwlwyutph (140-204 Jg/op) punniunid wpaw-
Lwgnyt] £ Qhtwunwunwd W Iunywuwnwuncd, npunkn
ulunwyuwpgnw gbpwipend £ pnuwywl  ulnilunp
[19]: LGpywyndu Si-h ogunwgnpéuwl wnGydwwn W
wnwyGwgnyu pnywwnpbh dwywpnwyutpp  nbnleu
hwunwundwd s6U [33]: [wpdh wnlubiny Jwpnywug L
yEunwuputGph Jpw uwnwpwé hbGwnwgnunnienlultph
wpnyntupubpp® npn2  ghnuwywuutph Ynndhg wnw-
ownyyt £ Si-h utunny oguwgnpédwl pwlwlyp Unwn
25 dJg/op, npp pwpGUywuwnn wgntgniegnit YntuBlw
nuyntph Yypw [43, 44]: LELp Lwl, np 2003e. UGS Fpp-
nwuhwih JhinwdhuuGph W hwlupwihu twwppGph gény
thnpdwghwnwywu funcdpp, hhdp punniuGiny uhthghnodh
yEluwpwlwywl  wagnbgnieywl  JGpwptpw)  pninp
hwjinuh  wndjwiuGpp, npnptp £ fudGine opnd, uliinny
W ultnwjpt hwyGinwdutpnd  uhthghnudh  opgwuphqu
wlguwl wnwytwgnyt wudwnwlg pwlwlp, wju £
13 Ug/Ug onw pupwgpenid swthwhwu Jwpnnt (60 Yg
qwuqywéh hwaynd) nEwpend [12]:

Unnnontpjwl dpw Si-h pwpGUwwun
wqntgnieyntuhg pwgh gpwywuntywl Jdto
pulwpyynwd U Lwl puunhputp opgwuhgund wju
ElGdGEUInh wupwpELUwwuwn wgnbgnigywl yepwpbpjwi;
Jdwnntg £ hwjwnuh, np Si ywpntuwynn thnphu Ywpnn £
Lwwuwnt) uhihyngh quipgwgdwup, W GrE wju ntwencd
huhwjwghnt édwuwwwnphny opgqwuhqd wugunn wju
ElGUGUnh JhwgnipggnitluGph Juwuwlwp wgnbgnieniup
Jwulwé sh hwpnignd, www EunGpw| swuwwwphny
uGpdnéywéd  Si-h - wnpupy  wgnbgnipwt  dwupl
ywpéhputpp twpptp GU: unupp wnwoehu htpphu Yb-
pwpbpnud £ nnwu henhuwyutphu® fudGine 9ph hhghtuwgh
ninpuined juwnwpwd hGnwgnunnegnlultphu: Lpwlg

whuwwnwuputpp Uhpywé GU Gnt newi2hwyh uhthyn-
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Lwjht  YEuuwphdhwywt gqwywnnd  puwlysnipywl
onowlnd  whuwphwgpwyuwl whunwpwluntpjwl
wwwndwnwhGnlwlpwht juwbtph nruncduwuhpdwup
L guwhwwndwup: Wn wyhuwwnwupubpnud gnyg £ wnpdbg
fudGinL opnud Si-h JG6 pwlwyubph W Jhwdwdwluwy
Upwlunwd  JdhypnEGUEUnUEph  no JwypnEGUBuwnutph
wpnwhwjnJwéd  nhupwiwuuny  wwydwluwdnpwé
huwpwynp wagnbgnipeyniup  puwysnieywl  2ppwuncd
qupytpwywiht - hhwtpwntughwh, upwh htdhy  hp-
Juunnipjwl, wpwpwiht  nhwptunh,  [Gnwpwpwihu
hhqwunnipywl W nipnihphwagh  tnwpwéywoénLpywl
dpw [2]: Uplduywl  GpypuGpnwd  Si-h - YELuwpw-
Lwywl  wagnbgnipgwt  JGpwptpw]  Juwunwpdwé
nLuntduwuhpnueyncbtGpned, puswtbu Gpned £ dGpp
WJwé JGpinuonipyul UG, s6U hwuwnwwnynd fudGine
onnud Si-h tnnpuhynipeyniup Yeunwuhutph W Jwpnywlg
hwdJwp:

huy JGpwpGpnud E hudGipe opnud Si-h - uwhdw-
Lwhu  pnywwnpth  funnggwup (UGHU),  www
wiu sh unpdwynpynud  plswytu  WU3Y-h, wjuwbu £
Sdpwdhnigywl®  fudbine  oph - npwyh - Jepwiptipgwg
nLntgnygutpnud, huswGu bwl tnwpptp Gpyputph (LUL,
Ywlwnw, Swwnupw, 2hUwunnwt W wyl) wqgquyhu
unpdwwnhdwyht  thwunnwpnrtpnwd:  Udunpwhhwynid
fudGinL oph npwyh ninGgnygnud Yw Si-h y6pwptpug
unpdwwhy® 80 dg/, npp hwunwwndt, £ wywjdw-
Lwynpywéd gnun inGhulninghwywl - wwwdwnubpny,
pwlh np opnud wiydth 2w wwpnibwyniejwl nwpncd
Si-p Ywpnn E uyhunwy duwgnpnuht bungwép wnw-

gruyutvnrE3UL SULY

owglb] wwwyne W Jeinwnwywl Jwytptulbph Jpw:
Mnuwuwnwuh  Ywpuneggniunud,  puswbu Ll Jw-
Jwunwlh SwlpwwbGwnnipywl  oph npwypt UEplyw-
Jjwgynn hhghtuhy wwhwupltpnd Si-p Unpdwynpynid
E pun uwlhnwpweniwpwlwywl  gnigwlhph.
Ufatu-h wpdtpp Yuagunwd £ 10 da/|: RwygEue, np npnp
nnu ghinbwywlubp wnwewpynwd U Unpdwwnhywyhu
thwuwnwpenrtpnud stnwpytl Si-h Ufetu-u [1]:

Wuwhuny, gpwywuncpjwl wnpjnLputph
dGpinLdnpynlup gnyg £ wwihu, np uGpyuynwdu ghunw-
ywu 2powliwyutpnd Jedwunwd £ hGwnwpepppnienlup
Si-h Ujwwdwdp: Wn hGunwgnunnegynluubpp Jyuygnud
GU, np wu EGBJEUNU hp ullnuhlu  pwlwyutpny
Jwpnn £ pwpGUwwuwnn  wagnbgnignlu nluBlwg
dwpnnt  wnnneontpjwl Jpw, stwywéd  uhthghnudh
hwuwny  YeLuwphdhwywt  Ywd  $hghninghwywu
gnpéwnnypUEpp hhduwywunwd wuhwywn Gu: Wuniwdt-
Lwjupd, Si-h oguwgnpéuwl wnbyjwwn W wnwyt-
[wagnyl  penywwnnth  Jwywpnwyubpp  hwunwngine
WL pudGne opnd wyu  EGUEUnh Unpdwynpnudp
hhuuwynpGpe Lywunwyny wluhpwdtn £ wpnibwyty
ncuntduwuppnepynllltpp, Jwulwdnpwwtbu hwdwbw-
puwlywpwlwywl hGwnwgnunnienllltph  wpryncupned
wwngbl wnwudht  wnwpwéwppwultpnd  fudGin
opnud uhthghnudh Jwywpnwyutpp, opgwuhgd wlgunn
ullnwjhu pwlwyutpp W wyn Jwywpnwyutph huw-
pwdnp  Juwp wwppbp  hhdwunniggnilbph - wnw-
pwéywénLpywl hbw:
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BO3MO>XHOE BJ/IATOMNMPUATHOE BJ/INAHWUE KPEMHWA HA 31OPOBbE

KomansH A.O.", MkpmusH A.M. ', KomatsH M.O.?
'EFMY, Kagedpa eueueHs! u 3K0102UU

’HauuoHasbHbIl ueHmp o KOHmMpos U npogunaxkmuke 3abonesaruti M3 PA, FTHKO

KnioueBble cnoBa: kpemHul, buonozu4eckoe delicmeue, numeoe-
8asi 8004, MPOOYKMbl MUMAHUSI, 2U2UeHUYeCKoe HOpMUPOBAaHUe.

KpeMHuii (Si) — 0aMH M3 CaMbIX pacnpOCTPAHEHHbIX 31EMEH-
TOB B 3€MHOW KOpe, B Pa3/MyHbIX KonyecTsax Si Bcerga npu-
CyTCTBYET B BOLE M NpOAyKTax NuTaHus. bonbluee Konnyectso
Si copepXnTCcs B MpOAyKTax pacTUTENIbHOrO NMPOUCXOXAEHWS.
Okono 20% un3 obuiero KonmyecTsa NOCTYNMBLLErO B OPraHn3m
C NMLLEN 1 BOLOW KPEMHMSI MPUXOANTCSA Ha LOMO NUTLEBOW BOAbI
1 HANMTKOB (B TOM uYnCie NMBa, coaepXallero B cpegHeM 20-25
Mr/N KpeMHus). [1ns BbICLUMX XKMBOTHBIX M YeNOBEKA KpeMHWUi
06bIYHO HEe CYMTAETCS ICCEHLMBHBLIM MUTATE/IbHLIM BELLECTBOM.
OpHaKo BaXXHOCTb 3TOr0 3/1IEMEHTA A5 3A0POBbS YENIOBEKA B
HacTosillee BPeMsi MOATBEPXKAAETCS pacTyLWMM KOMYeCTBOM
HayuYHbIX JaHHbIX. Bronornyeckas ponb KpEMHUSI B OpraHn3me
yenoBeKa A0 KOHLA He BbISICHEHA, HO CYMTAETCS, UYTO OH Heob-
XO[UM L1 NPOLLECCOB MYHEPANN3aLIMy KOCTHOW TKaHW, CMHTe3a
KOJIIareHa, MOXEeT UrpaTb 3HAUMTENIbHYI0 pOfib B MOAAEepKa-
HWUWN CTPYKTYPHOW LLeNIOCTHOCTM HOTTEW, BOJIOC M KOXM, @ TaKXe
cnocobcTByeT MpenynpexxaeHuio atepockneposa m bonesHn

SUMMARY

AnbureriMepa. Y HaceneHnss 60NbLWIMHCTBA 3anafHblX CTpaH
cpefHee MOCTyMNeHne KpeMHMS C NULLER 1 BOAOW COCTaBNsSeT
20-50 mr/peHb. NOMUMO MONOXKMTENBHOrO BANAHMS Si Ha 340-
poBbe, B nnTepatype 06CyAaloTCs M BOMPOChI, Kacarowmecs
HebnaronpraTHOro AEWCTBUS 3TOTO 3/IEMEHTA Ha OpraHu3m. B
nepBylo o4Yepeb 3TO 0TMEYalT POCCMICKNE aBTOPbI, UMetoLLme
OTHOLLEHME K MCCNefoBaHMsaM B 0611acTU MMrneHbl NUTbLEBOW
BOAbl. B HacTosilee BpeMs elle He YCTaHOB/NEHbl afleKBaTHbIe
1 MaKCMMasbHO JOMyCTMMble ypoBHK noTpebnenns Si. C yueTom
pe3ynbTaToB UCCIENOBAHNI Ha NIOAAX N XMUBOTHbIX HEKOTOPbIE
yuyeHble npegnaratot notpebnenve Si ¢ nuwen nopsigka 25 mr/
CyT. YTo KacaeTcsa npeaenbHO oMY CTUMOW KoHUeHTpaumn (MOK)
Si B TMTbeBOW BOAE, TO 3/IEMEHT HE HOpPMMPYeEeTCs H1 B PykoBoa-
ctBe BO3 no KayecTBy nMTbeBON BoAbl, HM B [mpekTmBax EC,
HW B HaUMOHAJIbHbIX HOPMATUBHBIX JOKYMEHTaX pa3HbIX CTPaH
mupa. B Poccniickon ®@epepaunn, Kak 1 B Pecnybnnke Apme-
HWS, B TUTMEHNYECKMX TpeboBaHMSX K KauecTBY NMMTbEBOV BOAbI
Si HOpMMPYeTCA N0 CAHUTAapPHO-TOKCMKOIOrMYeCcKoMy noKasaTe-
o, 3HaveHue MAOK coctasnset 10 mr/n.

POSSIBLE BENEFICIAL EFFECTS OF SILICON ON HEALTH

Kotanyan A.H.!, Mkrtchyan A.M." Kotanyan M.H.
"YSMU, Department of Hygiene and Ecology

’National Center for Disease Control and Prevention, MoH of RA, SNCO

Keywords: silicon, biological effect, drinking water, foods, hy-
gienic standardization.

Silicon is one of the most common elements in the earth’s
crust. It is always present in water and food in varying amounts.
Higher amounts of Si are found in plant-based foods. About
20% of the total amount of silicon ingested with food and water
comes with drinking water and drinks (including beer, which con-
tains in average 20-25 mg/l of silicon). For higher animals and
humans, silicon is generally not considered to be an essential
nutrient. However, the importance of this element for human
health is now supported by increasing research evidence. The
biological role of silicon in human organism is still not clear, but it
assumed to be necessary for processes of bone mineralization,
collagen synthesis. It has a positive effect on the skin, hair, and
nails, contributes to the prevention of atherosclerosis and Alz-
heimer disease. In the population of most Western countries,
dietary Si intakes range from 20 to 50 mg/day. In addition to

the beneficial effect of Si on health, questions regarding the
adverse effect of this element on the body are also discussed
in the literature. First of all, we are talking about the Russian
authors’ researches in the field of drinking water hygiene. At
present, the adequate and maximum admissible levels of Si
consumption have not yet been established. Taking into account
the results of research on humans and animals, some scientists
have suggested a dietary intake of Si of about 25 mg/day. As
for the standards of silicon content in drinking water, it is not
regulated in the drinking water quality guidelines of the WHO
and the European Union, as well as in the national normative
documents of different countries. In the Russian Federation, as
well as in the Republic of Armenia, in the hygienic requirements
for water quality, Si is normalized according to the sanitary-tox-
icological index, with the value of the maximum admissible con-
centrations in drinking water amounting to 10 mg/I.
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dbpenn Gntp W dJunwd E hhdwlnnipgniulGpp L
GplenypUGpu puywiGp W uGhwywl thnpany JEHuw-
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nwuwdwundwl ppwtwyubpnd Qwwnn wplenp E
wuwwagw yhpwpnydutph Jtp ubpdwub] ny wnbhulp-
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wwwhndt] depp Lpqwé wywhwuglbpp: b opnudu wyu
wudtuh®  ubpywhu  Jhpwpnidwlwl  phnkphlwywl
Unpdtpp huwpwynpnigyndu 36U Lwihu wwwgw Y-
nwpnydluGpplu - YhpwnbGne  wnGuwywl  ghwnGhputpp
hhJwunutph 2powunwd, nph hhduwywl wwwnbwnp
htug hhjwunh wudwnwugnipniu £ [4]: Uhdniywghwl
(UnnGiwdnpnidp) - dGpght - twphutipht - UGppduwé
ncuntgdwl UGenn £, npu odwlnwynid E jnupuwpwgnep
nwwlunnh  wlhwuwnwlywlwgdwup W nwnigdwl
wnwppGpwyutpp hwpdwpGgunud  nLuwunnh - Ww-
hwugltphu [12]: Uhdniywghnu uwpetph Yhpwnndp
ogunud E nuuwunnuBphUu  ppwgubine W npulenpGinc
wnGuwywlu ghwbGlhpubpp: NpwbGugh  uhdnijwghwl
nwnlw ghwGheutph Jdwywpnwyp uwnnignn Jhong,
wUuhpwdtwn £ Juwyt] unwunwpwubp, npnug hwdt-
dwwnypyudp . wwywagw  Jhpwpnydubpp Jupnn
U wwwybpwgnd YJwadt, hptug gnpdluwywu
hdwnncynctluGph dwywpnwyh yepwptpywy [31:
Ydhpwpnidwywl  gnpétwywl  hdwnnpynclltph
nwuwywunnidp Yeunwlwywl unnGutph W yEunwup
hjnLudwépubph ypw wnwyt U666 huwpwynpnipgynlultn
E wwhu nwuwunnuGppu huGine wdGih puptwdunwh
W YUphpwntnt ghwntihputpp nppwl huwpwynp £ Jdnuin
ythupywywu nnnniejwup: dGpehupu hwdwp Jupnn
GU Uhpwndt] hUswybu thnpdwpwpuwywl  yeEunwlw-
Jwu dJnntubp, wjuwbu £ hjnwudwédplubph yunpubp®
wwhwuwutnd pninp phnEphywywu unpdtpp [4]:

Whwwnwlph bywwnwyp

«Owtpwuwnhy Jhpwpndnigjwt W inGnwgpwywl
wlwwndhwy» wnwpywl pdoywywl  pnchGpnud  yp-
pwpndwywt YunpEph ywwnpwundwl gnpénid nluh




wnwugpwjhu Lpwlwyntejnu, pwuh np wnweht wuqud
wju  wnwpywih  2powlwyutpnd U nLuwunnutpp
owunpwunwd  Jhpwpnudnigjwup W dwpnne unpdwg
wlwwnnuhwhg  unnwgwé hptEug  ghwGhputpu
wdpnnewlwlwgutind’ thnpanwd Yhpwnt] Jhpwhwwnw-
ywl wnbhuupywutph Jwupt wywwnytpwgnud Jugutine
hwdwp: Wn wdBUhu gnigwhtGn nuwlnnp wGwnp E
uwpnnwlw wnwpywih 2powlwyutpnd atnp pbpbl
punhwuntp yhpwpnidwlwl ghintheutn, huswhuhe Gu
wwuwytpwgnid Jhpwhwwnwpwuh Yuwnrnigywédeh, yhpw-
uwpwhnid ywhGwalh, wunhubwuwhywh W wubwwnp-
ywh ywunultph, Jhpwhwwwywl gnpdhputpp,
wpntlwhnunienilltph W npwtg nwnwptgdwl Gnw-
Lwyutph JEpwptpuw 6nlwpwp pwgh wnbuwywl
ghunthputpn nwuwdwunbineg, wnwlgpwiht  Lpw-
Lwynpynct ncup bwle gnpébwywl hdwnnenlulGph nuw-
uwywunnidp huswbu wnwpywl jncpwgutne, wjlwGu £
npwtu Jwulwgbwnh Yujwgdwlu gnpdned:

Unwpywh  nwuwdwlndwl  épwgph  2npow-
Lwyutpnuwd ywpth £ uvwhdwlutb] lnGuwywu W gnpéluw-
ywu hdunnienilltph nuwyjwundwl pwdwpwp dw-
Jwpwlwy, uwyuwjt wn hdnngenllubpp qupquiguiin
hwdwp  wUhpwdtun  Gu  jpwgnighy  wpunwdwdjw
wwpwuwdniuputn, nwwnh wUhpwdbn £ alwydnpty
Lwl UGphwdwpuwpwlwywl ghnwlwu  fudpwyutn,
wynudpltp, Jwulwghwnwgywéd nupngutbp:

Wu hnndwéh  Ubywuwyp BMRI owbpwuinpy
dhpwpnudniggw W wnbnwgpwywl  wlwwnuhwyh
wdphnup ghnwywl fudpwyned nLuwunnuEphu nBuw-
wl W gnpbuwywl hdwnnieynilttph puuwdwunduwl,
Upwlg ncuncdlwghunwywl whuwwnwupubpnud
uEpgpwytnL JEpwptpw) hwennywé whuwwnwlpwyhl
thnpap UEpYuwywgubu E:

Utpnnutpp L wpynitupubpp

Utp ynnuhg wlglwgyt] U hwpgnudubp GMRI
pninn YncpuGph neuwlinnuGph 2peowuncd W hunnwyGgyty
GU ghnwywl pdpwyh wpryntwytnngeywup  ye-
npwptpnn Uh 2wpe hwpgtn: udpwyh wpuwwnwuputphu
dJwulwyglb] Bu puswbu Gpypnpn W Gppnpn, wjlwbu
El wnwohU Unipuh nwuwunnutpp, npnuep  pudpwyh
nLuwlnnubph U6 Jdwul Bu, ptwtwnl Upwug Jh npnp
dwup neundbwywlu  gnpépupwgnd  sh - wligunwd
«OwtGpwwhy dJphpwpndnieiniu W inGnwgpuywl
wlwwnndhw» wnwnpywl @y. 1):

fudpwyh  wpfuwwnwlupltphl  Jwulwyglb Gu
ncuwunnutp pnip wynyunbnutphg, uwluwyu  JG6
Jwuwdp hGwnppppynd EU punhwunwp  pdayniywi
dwynyntnned undnpnnutpp: 3wpy £ WG, np ghnw-

ureNEE3NrL

ywl fudpwyp htwpwynpneinit £ tiwhu aGnp pbpGn.
gnpSlwywl  hdwnniegyniitn Lwle  unndwwnninghws-
ywu b nEnwghunwywl dwynyunbinh nLuwlnnutphu
(LY. 2): Uphuwwnwupubpht Jwuliwygnud BU bwle MR
pniGoh nLuwunnutpp, npnue Wu J6é wynhynipynu G
gnLgwptpned:

3% 0%

= Unwphlu

= Bnypnpn

= Bppnpn

= 2nppnpn

* 3hugtpnpn
Jdbkgtpnpn

LU. 1. fdpwlhph  uppuwnwlplbphl  dwuliwlygwé
nLuwiinnuph hwpwpbpnipnilp ™ puwn Ynepubinh

1% ___0%

= Cunhwuntp pduntejwu
$uwynintin

= Unndwwnninghwywl
Dwyniinbin

= Ynwghwnwywu
dwynrintin

= NwqUuwpdjuywlu
duwyniintin

LU. 2. Hdpwlp  wpuwnwlpelbnhl  dwuliwlygwé
nLuwinnuph hwpwpbpnipyniln ™ puwn pulyntintinubinh

Ghuinwywl  fudpwyh Ynndhg Yhpwnynn  hhduw-
uwlu  wphuwwnwlpwiht  gnpdhplutpl  nL nLunigdwl
JGpennutpl Gu.

Ghunwlwl qtYyngndubp: Ghuwywl gbynignud
UGpyuwywgltipe hwdwp  Jncpwpwlynp nwuwlnn
Lwhultwnwy wtGwnp £ punnph nplt dhpwpnidwywl hp-
Jwunnipyniu W npw JGpwptpjw nuncduwuhph ghinw-
ywl gpwywnygniup: NeuncdbUwuhpneeywl pupwgened
wluhpwdbin  wwydwllutphg E  wGntlwwynieniu
hwywpet] punpdwé hhjuwunnipjwl  whunwdwaqdwl,
Eehninghwih,  whunnpndwt W Jhpwhwunwywu
pniddwl hhdlwlwl wnwlduwhwunynyggnlulbph geG-
nwptpw: Shnwywl udpwyh nGpp wju gnpépupwgnud
gbyngnud  wwwnpwuwnnn  nwuwlnnhu  neannpnGlu £
Upwlg hGwn hhwunnipjwll  wrlsynn  wuhpwdtwn
dwupnipltph  pUlwpynudp:  Shunwlwl Wnpp  hw-
JwptnLg htwnn nLuwlnnp wwwnpwuwnned Euwhhyuwawn
L uEpyuwywguncd wyl tnwpptp Ynputph nLuwunnuiphu:
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26YyngnduGpht undnpwpwpn UGpYw BU |hunwd Lwl
wdphnUuph Jwppyp W wdphnUup nwuwfhunultpp, npnug
hGwnn  (gGynignudp  UGpUwywgubintg hGunn) wbnh E
nluGunwd  wywnhy  pUlwpynwd  UGpYwywgynn  RG-
dwih dJGpwptpw Ywd wphGunwdwnpd dhpwpnydh
ynnuhg wpdnd BU punphnipnutp: Snupwpwlynp Yh-
uwdjwyh Jepenwd punpynud U yhuwdjwyh widwagnuu
qtUnignudubpp W UGpywywgynd  tnwpbdbpgjwit
wdthnthhy ghunwdnnnyntd, nphu wywnhynptu
Jwulwygnn nwuwunnubpp unwunwd BU Junphwyw-
[wagntp: Shunnwdnnnyht UEpjw BU (hund wnwowwnwp
hwy Jhpwpnydutbp W huwywnuh pdhoyutp, npnuge £ guw-
hwuwnnwd GU nLuwunnutph whuwwnwugep:

Nwuh  pupwgpnd  huwpwynp sh  (hunwd  gp-
wmwlwl  gbyngnudubp uBpyuywgll  wwydw-
Lwdnpywé  dwdwlwyh  unppjudp W wnbuw-
ywu Uneh dJGd Sdwdwind, wluply  wpuwdwdjw
fudpwyh  wwpwwuniupubph  pupwgenwd  wdphnuh
ynnuhg nwunnht  htwpwdnpnientt £ nipyned
punwjyuGint  hGunwpepepnyenlllGph 2powlwyp W
qpwnUEint ncundlwghunwlwl wphuwnwueny: Fwgh
nLuntUlwghnwywl  whuwwnwlupubpnd - wywnhynptu
dwulwygbintg, nwiwunnutpht  hbwpwydnpnienlt £
npynud Lwle qupguwgutine funupp W abnp pGpGinc
wjuwhuh  wnopw  gnpdlwywu ny  wnEpuUhywywl
hdwnnipynilltn, huswhuhp Bu &hpin hwnnpnwygdtine
ywpnnntentup, nGuwywl ghwnGihpubph wnopw Yh-
puwnnipynlup W wyl:

Swnpgnudubph - wpyniupnud wwpg £ nwpatb,
np  ghnwywl qgbynignudubpny  hGwnwepepjwé Bl
punhwuntp hwpgywd ncuwunnutbph (45) dhwju 27,9%-
p: NwwunnuGph U6 Jwup hGunwpepepdwéd £ gnpdlw-
wu hdwnnggniiuGph nuuwywundwdp  (81,4%) L

nLuntdbwthnpdwpwpwywl dhpwhwuwniyniulubpny
(65,1%) (uy. 3):
90
81,4
80
70 65,1

60
50

40
27,9

20
10
0

QnpsLwywl Shunwywu
huwnnpnilltph qbynignudny
ncuntgnudp hwuntu quip

Nuncduwlywu
Jhpwhwwnnipjwu
Jwuliwygt|n

L. 3. 3wngnrdubinh wpryniupncd ncuwlnnubphl ghunw-
qwl pdpwlyncd wnwyby pwn nnip £ GLGE gnpélwlwl
huinnipynlltn atnp pbntin W nLuncduwhnpndwnuwnuw-
quwil yppwhinnepntlbuGnphl dwuliwlygbip:
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QnpéSlwlwl  hdnngeynilutph  pwuwyjwunned:
QnpSuwywl  hdwnnuygnilleph nuujwunnudp wwjw-
gw Jphpwpnydlbph 2ppwunwd  ppwlwlwgynd £
hUuswtu Juwpwuwht nwuwgnpépupwgnud, wjblwtu
£l wpunwpuwpwluwhtu  pwgneghy  ywpwwdndupltph
pUpwgpnd ghunwywl  fudpwyh  2ppwliwyubpned:
Npwtu nwuwywunUwl punhwunip JGenn punpdwéd
E «nuwinnp-nuwlinnpuy quuwdwundwu Jdnnbp, nph
pupwgenid pwpan Yniputph (hwawhi bwlc Unyl ynipuh)
nruwlnnuiEpp gnpélwywu W tnGuwywu hdinnwgyndultp
GU hwnnpnnid wnwyt, guédp Ynepuh (wid Unyl Ynipuh)
nLuwunnubphl: Ywuwdwundwlu  pupwgend  hwdh
GU  wnUynwd nwuwywunnn Ynpwwnph thnpap L
ghwnthputpp: Upunwuwpwlwihl nwubpp unynpwpwp
UGpwnnd BU wnwpywh nwuwdwundwl épwaphg
nnLpu pEJwutn, npnup JG6 hEnwepepnipintl GU wnw-
owgunwd wnwpyuwyny hEwnwepepynn W shEnwepenpdnn
pninp nLuwunnuEph 2pewunid: Ywlpe punpgpynud Gu
wluwnhuGwunhywh W wubwywhywh, dhpwpnidwywl
agnpéheutph, ywptph W yhpwpnidwywl hwugnygutph
JGpwptnw hwdwwwnthwy ynepu:

Qnpolwywl  hdwnniggnlluGp quipgugubine  hw-
dwp yhpwnyned GU wphGunwywu dnijwdlutn uygpned
gnpénnniynlllbph  ulygpnlupubppt dwlnpwglbnu
hwdwp, wjunthGinle tnGuwlwl ghinGihputph W Wneh
hhdnituptutphlu  dwunpwlwintg hGwnn - whuwwnwupp
wntnwinfudnd £ yEunwuwywl hynudwépubph Ypuw:
b tnwppbpnieinlt wphGunwywl dnjwdutph® yEunw-
Lwywl hneudwépwihu JnnGuEpp  huwpwydnpneegndu
GU tnwhu nLuwunnutphl npn? swithnd wwunytpwguiine
wpngbup hhdwunh hGn  whuwwnwlph  dwdwlwy,
hUuswtu Lwl dhpinn jwnwdwpGipe wu pninp Jnunnp
hdwnntyncluGpp, npnue wuthnfuwphUtih ntp nluBu gp-
nwpnydh wphuwwnwupned [4]:

Twuwgnpéplpwgnd  pwgh  wphuwwnwupwhu
JnnGuEphg, nwwunnuGpp dwunpwunwd U hhuluw-
ywu dhpwpnwdwywl gnpéhputphl, htwpwynpneggndu
E wpynwd  wpfuwwnbipe npwugnd W hdwnwlwine:
Fwgh hhuuwywu (pwquypl) dhpwpnidwywu
hdwnnipynllltphg, qupgwgynwd U Lwle Jhpwpnidw-
Jwl pwpn huinnipnlliltn” wunpwywnptp, wntywptp,
olwywnptp nuGp, huswtbu Lwl Jhypndhpwpnidwywlu
pwpn wnGhuuhywutn: Y6pghtpu hwdwnp yhpwnynd Gu
hwuwny Jhpwpnidwywl gnpéhpwlywagd W owywnphlyw-
ywl uwpetp, npnup undnpwpwn Yhpwnyned U yhpw-
hwuwnwpwluGpnud yhpwhwwnnentbuGph dwdwuwy:

Yhuwdjwyh  dGpenwd  nwuwunnuGphu huw-
pwynpnpent £ tnpdnud dpgbne unwgwéd Jhpwpnidw-
ywu hdwnnggniuuGpny W wnnGuwywu  ghinGihpubpny,




nph hwdwn wdphnuph Ynndhg Ywqdwybpwydnid £ ph-
pwpnidwywl ohdwhwnw: WU huwpwynpnyenu £
tnwihu nruwunnubpht Jhdjwug thnfuwuwyGine hptug
ghwnthputpp W £ wyth unpwgubine npwtpe: Ojhdwhw-
nwutpp twl Ywplnp fupwl GU huplwyppytint L
hupLwquwpquwuwnt hwdwnp:

Jdhpwpnudwywl  ohdwyhwnwuGpp  Yuguwybpw-
dnud W wuglywgynwd U Uhpwgquyhlu swdhwuhyubphu
hwdwwwwnwufuwl® npwtu hhde punnlubind wy Up-
pwqgwjhu pnthtph thnpap: NuwunnuGpp npw 2now-
LUwyuGpnud dpgnud BU thwipptp  YwunGgnphwuGpned,
huy whuwwnwupp guwhwwnynwd £ djnpphh wunwdutph
ynnuhg, nph Jwagudnwd undnpwpwn pungpyynwd Bl
hwlupwwtwnejwl jwdwgnyu Jyhpwpnydubpp W wyl
hpwdhpywy hynepGp: Fwpan Ynipuph nuwunnuGph hw-
dwp (4-6 UyniLputp), npnup pwdwlwuhtu ghwnbGhpubp
nLuElU wy yhpwpndwywl wdphnUuGphg, wughwgyncd
GU punuwujwé nwupUpwgutp, nph 2pewlwyutpnid
Upwlp Ywpnn GU puwnpg, wpntGl  Jhpwpnidwywl
utn JwulwghwnienllGp W funpwgut] gnpébwyw
hdwnnignlllGpu nL tnGuwywl  ghwnGheutpp wndjwy
nnniywdp: hgnep, ghinwywl fudpwyhg pwquihl
dhpwpnidwywl hdwnngegnillGp nlubgnn wudp wpnn £
npwGu nLnnnLyntu puuinptbp wwuwnpy yhpwpnwdnieniul
nL Uhypndhpwpnidnieiniup W thnpatp huplwquipquitivgg
L hupLwywunwptuwgnpéyt wyn nLnnnLpjwdp:

Lodwéd  hdwnnuggnlllbph nwuwywunndp pw-
uwwdppwwnnwd  wwwhnynwd £ hGwnwquynud  Yyhup-
Jwywl opnhtwwintpuwyh  dpwagph  punjwjuncdp, nph
onowlwyuGpnd opnhuwwnnpp phupbwyuwnwhnipynlu
E nluGunuwd hhdqwunh hGwn wphuwwnGne Ywd Jhpw-
hwuwGnt pupwgenwd: Mw htn JGYwnen opnhuwwnpu
hptl hwunlywgwéd dwdwlwyp UYhpwnnud E plupw-
qupgwguwl hwdwp W dwdwuwy sh dwhuunwd huswtGu
pwquwjhu, wbwbu £ npn2 yhpwpnudwywl funppuwyjhu
hdunnipgynillGp qupquwgubine nunnnupjwdp: - Pwgh
npwuhg, hwpgwélbph JGd dJwup (@nupe 97,7%)
thwuwnt] £, np ghnwywl pudpwyh wfuwwnwlpltpp
Lwwuwnt 6U hpeug gnpdLwywl hdnnipynlluGph pwnt-
(wydwup W hwdwpdwup (UY. 4), npnup hGunwquynid
oqlt, U hptug Jhpwpnidwywl pwdwudniupubpnud
(86,8%) (uy. 5):

NAunwbwywl  Jhpwhwwnipyniibp: Nuncdlw-
ywl  JhpwhwuwnieyntiGpl hpwywlwgynwd  Bu
huswbu hwdwuwpwlwlwl nruwunnwywl  fudptph,
wlwbu £ ghwwywl fdpwyh  whuwwnwlupltph
pUupwgenwd, npnug 2ppwlwlubpnd  nruwlnnutphu
huwpwynpnipyntu £ wnpynud UEpYw (hubine yeEunwuw-
wu dnnGh Jpw nuncduwywl  Jhpwhwunnopjwlp,

ureNEE3NrL

67

hUuswbu Lwl hpwywlwgltine Jhpwhwwnnienl nw-
uwhunuutph Ywd pwpan Ynpubghutph UEpYwynieywdp:
JdhpwhwuwnygntluGpp htwpwynpnieyntt GU twihu
ncuwlnnuEppu Yppwntint hptug tnnbuwywu W gnpélw-
ywu hdwnniggniultpp, npnup atnp BU pEpGp ghunwywl
hudpwyh wwpwwdnupltph pupwgenud W E| wytih fun-
nwgutinL npwpe: Fwgh npwuhg, yhpwhwwinnenlulGpp
ycunwlwywtu JnnGuGph  Jpw  huwpwynpneniu
GU wnwhu wnlsdbine wjuwyhuh nGwetph, npnug he-
nwagwjnd wEwnp £ wnlsytl yhpwpnidwywl hptug
wpwyunhyuyned: Wn wdtup UGpwnnid £ hUswGu funp gh-
pwpnidwywl ghwnbheputp, wuwbu £ wuqguywgduwl,
dhpwpnidwywl gnpédh jugqdwytpwdwl, Jhpwhwunw-
pwultpnw pnudpnypuwywt W uwuhunwpwywl gnpéh
Juwquwytpwdwl Jh 2wpe huunhputp, npnup J6é ntp
nLUEU nuwlnnh® npwtu Jhpwpnydh ujwgdwl wliw-
wwphhpu:

2%

=Un
. nk

98%

LU. 4. Upnyne bwwuintl] £ pudpwyn Q6n gnpélwlwl
huinnipyntulbnh  pwnpbuydwln:  Iwpgywdlbnh  JG6
dwup pnLpg 97,7%) thwuwnby E, nn ghunwluwli fudpuilih
wphiwnwlplbnn  bwwuwinby G ppblg  gnpdlwlywl
huwinncynctulbnh pwnGruydwln i hwdwindwlp:

4%

=Un
n nz

LU. 5. wdpwhynid dbnp pbpwé inbuwlwl L gnpdliw-
Ywl hdinnipintlilbnp oqUut] &U Qky hupwlbnnid
Ypnwpnrdwlwl - pwdwldntuplbpnid:  3wnpgywodlbnh
utd dwup (Onipg 86,8%) thwuwnby E, np ghunwlwl
fudpwyh wphuwnwlplbnl oquty Gu ppblg Yphpwpnidw-
Yl pwdwbdncuplbpnLd:
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Lwhupwl ncuncdbwhnpawpwpuwywl dp-
pwhwwnipjwl  Jwulwygbp  nwwunnubpp hpw-
hwuqwynpynid BU yhpwhwwnwpwund JupdGuytpwh
ywunuubph Jwupl, dwunpwund EU yhpwhwwnngywl
ntuwywlu  uygpndupltphl:  dhpwhwwnipywl NN
pUupwgpend yhpwhwwnn Yncpwwnnpp pwgwwnpned £ yp-
npwhwuwnniejwl pninp thnyGpp, huwpwydnp rhuytpp W he-
nwagw wprynctupubph JGpwpbpw) ywwnytpwgnedutn
wnwihu: Neuncduwthnpdwpwnpuywl Jhpwhwnnienluu
wdwpunyGntt wbu  ppwywuwgdnd £ pUlwipyned,
nph plupwgpenid nuwlnnutpp hnnud GU hpBug hnignn
hwpgtpp W unnwunwd uywnhy WwwnwupuwulGn:

Nruncdbwthnpadwpwpwywu JhpwhwwnngynduuGpp
wpnn GU pungpytb, wwpptp Sdwywutpn (wJdtlUw-
wuwnghg Uhtsle wdtUwpwpn) W UGpwntl tnwpptp yh-
puwhwwnwywl nGhuuhywutn: Wn pynwd jwpnn Bu (hubg
huswtu punhwunip  Jhpwpnidwywl  inGhulpywltn,
wjlwbu £ Jhypndphpwpnidwywl, wunpwhu pwpn Uh-
pwdwnnipnLultn:

Uprynctupubph wdthnthned: Swpgdwl wpryncupned
wwnq nwpawd, np o ghnwyuwt  fudpwyh w2huw-
wnwlpubpp fuhunn wpyntiwydbunn Bu: Swpgdwéltph
onpe 82,5%-p thwuwnb) £, np ghinwywl  fudpwyh
wpfuwwnwlplbphl Jwulwlygbp Uwywuwnb] £ hptug
dhpwpnidnipyniup’ npwbu  ubn
Jwulwghwnipnil, punpbine npndwt ypw (Uy. 6).

hGunwaquynwd

=Ujn
=Ny

L. 6. Yhpwpencdnipywl ghunwlwl fudpwly hwawpibin
wpryng wynbgnipinll nillbgl £ Q6n* hGwnwaquyncd
yhpwpnrdnipiniip®  npwbu  UGn  dwulwghuwnnipyndl,
plunplynt gwlynipywl Yynw (wpryntuplbpp ' inbeuwnncd):

Qhwnthputpp hwdwnptint Unuinhdwghw 744
——— 7 4,

®npah W ghwnbhputph thnfuwbiwyned
puytnputph htn 74,4

Qhunwlwl gEynignid wwnpwungine

hdwinnipynilltn I 20,9

Yhuhjuywl dnwsénnnigyntu 535
I B

Qnpodlwywl hdnnipyniln

88,4

Stuwywl ghwnbhputn

72,1

LY. 7. Swpgywdlbpp wwwnwupiwlp  «BSUs  ingbg
Qby ghnwlwl  pudpwlp»  hwpghl - (wpnyniuplbpp’
wnbpuwnncd):

Fwgh npwuhg, wpunwuwpwlwht  neundUw-
thnpdwpwpwywl W nundlwghnwywt  whuw-
nwlplbpp LwWwuwnb] U nwunnuGph  Yhuhyuwywu
dunwdblwytpwyh qupgqwgdwup, hwnnpnbp G nGuw-
ywu W gnpdlwywl ghwnbhputp dhpwpnwdnieiniupg,
ungnpGnL fupwl  BU nuwpatp W, wdGuwywplenpp,
untnét, GBu  Jphpwpnidwywl  Jhowdwyp, nputn
wnnn® Jpgwygnipjwl JdpUuninpuinwd wwwhnyynwd E
nLuwunnubph dhyjwug htwn thnpah W ghintihputph thn-
fuwuwynedp, nL Upwlp abnp Gu pGpned Unp puyGputp
uy. 7).
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OCOBEHHOCTHW NPENOAABAHNA YYEBHOIO MATEPHUAJIA B PAMKAX NMPEAMETA
«OMEPATNBHAA XNPYPINAa N TONONrPA®NYECKAA AHATOMWSA»

OpdysiH CJ1.', AkonsiH 3.K.?

TErMY, Kagedpa monoepaguyeckod aHamomuu u onepamueHod Xupypeuu

2ErMY, JleyebHbili gpaxyiemem

KntoueBble cnoBa: xupypeusi, HayYHoll KPYHCOK, Mpakmu4eckue
HaBbIKU, meopemuyecKue 3HaHUsI, Hay4YHell O0K/ao0.

Xvpyprus Kak MemuUMHCKAs CneumanbHoCTb SIBASIeTCS Ofi-
HOW M3 CaMbIX MCMXONOrMYECKN CNOXKHbIX Npodeccnii. Npenoaa-
BaHWe XUPYpPrnn B BbICLINMX MEAWLMHCKUX YUPEXAEHNAX MMeeT
K/loYeBOEe 3HAYeHMe B BOCMUTAHWUM OMPefEeNeHHbIX KAuyecTB y
6ynyuiero xvmpypra, No3ToMy MeTOAMKAa MpenojaBaHvs xXvpyp-
TN B BbICLUIMX MEAWLMHCKMX yuebHbIX 3aBefileHnsX B nociegHee
LecaTnneTve npeTepnena CyLecTBeHHble 3MeHeHus!, 06y cnoB-
NIeHHble PEBOJIOLUMOHHBIM NPOrpeccoM 1 B cdepe Bbicllero ob-
pa3oBaHus, 1 B 3LpaBooxpaHeHun. Mpu obyyeHnn Heobxoammo
yAENsiTb BHUMAHNE KaK XMPYPruyeCckUM TEXHUYECKNM (XMpYypru-
yecKne NpakTMYeckme HaBbIKK1, CUMYNISLMW, ONepaTUBHbIE Npue-
Mbl 1 p.) TaK N HETEXHUYECKNUM (KOFHUTUBHbIE, HerpOomnCcMxono-
rMyeckne, coumanm3aumnoHHble 1 4p.) HaBblkaM. B faHHOW cTaTbe
npeacTaBfieH yCneLwHbIv onbIT paboTel N0 06yyeHnio CTyAeHTOB
TEOPETUYECKUM 1 MPAKTUYECKNM HaBblkaM B Hay4HO-3KCNepu-
MEHTaNbHOM KpYy»Ke Kadeapbl onepaTvBHOW X1pYpruun 1 Tono-
rpacuyeckor aHatomun EFMY nmenn M. Nepaum, npusneyeHnto

SUMMARY

nx K yyebHom n yyebHo-3KCnepuMeHTanbHow pabote. Obyye-
HMEe MPaKTUYeCKMM HaBblkaM Byaylimx XvpyproB Ha Kadeape
OCYLLEeCTBASIETCS KakK Ha ayANTOPHbIX 3aHSATMSIX, Tak v Ha AoNos-
HWUTE/IbHbIX BHEAYAMTOPHbIX 3aHATUSX B PAMKaX HAY4HOr0 KpPY»K-
Ka no meTtony obyuyeHust «CTYAEHT-CTYAEHTY». Ing [ononHeHns
TEOpPETNYECKNX 3HAHWI MPAKTUKYIOTCA TakKe BHeayaWTOPHbIe
npe3eHTaLnn HayYHbIX AOKNAL0B B COCTABE HAY4YHOro KpyXKa
kadepnpbl. Onpockl, NpoBefieHHble Cpean CTyLeHTOB, yyYacTByo-
LUYX B rPYyNnoBov HayuHow paboTe, CBUAETENbCTBYIOT O BbICOKOW
3 deKTMBHOCTN Takoro Metoga paboTbl. Okono 82,5% onpo-
LUIEHHbIX CTY[EHTOB 3asiBU/IN, YTO yyacTve B paboTax HayyHOro
KPY’>KKa CnocobCcTBOBaNoO Mx pelleHnio BbibpaTb XMpypruio B
KauyecTBe Aa/bHelLlen CneunanbHOCTH, Pa3sBUTUIO KIIMHNYECKO-
ro MbILNEHNS Y HKX, LAN0 UM TeOpeTUYeckne 1 npakTnyeckne
3HaHMsA B 06/1aCTM XMpyprun, MoTmBaumio K obyuyeHntio. Kpome
TOro, YTO HEMANIOBAXXHO, FPYNMNoBas Hay4yHas paboTa cTyneHTOB
co3faeT cBoeobpasHyl “XMpypruyeckyto cpegy”, B KOTOpPOW
CTYAEHTbI JeNATCA OMNbITOM, 3HaHVWAMWN ApPYr C APYrOM 1 3aBOAST
HOBbIX ApYy3er B aTMoCcdepe 300pOBON KOHKYPEHLIMN.

SPECIFICS OF TEACHING EDUCATIONAL MATERIAL WITHIN THE SUBJECT OF
“OPERATIVE SURGERY AND TOPOGRAPHIC ANATOMY”

Orduyan S.L.", Hakobyan E.K.?

'YSMU, Department of Topographic Anatomy and Operative Surgery

2YSMU, Faculty of General Medicine

Keywords: surgery, scientific club, practical skills, theoretical
knowledge, scientific report.

Surgery, as a medical specialty, is one of the most psycho-
logically difficult professions. Teaching surgery as a subject in
higher medical institutions is of key importance in educating
certain qualities in a future surgeon. Therefore, the method-
ology for teaching surgery in higher medical education institu-
tions has undergone significant changes in the last decade due
to both the revolutionary progress in higher education and the
development of healthcare. During training, it is necessary to
pay attention to such components as surgical technical skills
(including surgical practical skills, simulations, surgical tech-
niques, etc.) and non-technical skills (cognitive, neuropsycho-
logical, socialization, etc.). This article presents a successful
experience in teaching students theoretical and practical skills
in the scientific-experimental group of the Department of Op-
erative Surgery and Topographic Anatomy of YSMU, involving
them in educational and educational-experimental work. Teach-

ing practical skills of future surgeons at the department is car-
ried out both in the classroom and in additional extra-curricular
classes within the framework of the scientific group, based on
the “student-to-student” teaching method. For acquiring more
theoretical knowledge, scientific reports are presented both in
the classroom and in extracurricular scientific groups. Surveys
conducted among students participating in scientific group work
showed high efficiency of scientific group work. About 82.5%
of the respondents said that participation in a scientific group
contributed to their decision to choose surgery as a specialty,
and also contributed to the development of clinical thinking of
students, gave them theoretical and practical knowledge in the
field of surgery, motivation for learning, and most importantly,
it created a surgical environment, where students share expe-
rience and knowledge with each other and make new friends in
an atmosphere of healthy competition.
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UDC:615.21:616-009.7

NEUROPATHIC PAIN ELIMINATION BY GABA-PYROGLUTAMIC ACID SHORT PEPTIDES

Adamyan N.H.”, Poghosyan V.H. ', Bekyan R.S.’

'Department of Pharmacology, Yerevan State Medical University after Mkhitar Heratsi, Yerevan, Armenia

Corresponding author e-mail: adamyanhovsepyan@mail.ru

Keywords: y-aminobutyric acid, pyroglutamic acid, pregabalin,
hot plate, chronic constriction injury.

Recent decades investigations of neuropathic pain (NP)
pharmacological correction indicate the undeniable effective-
ness of y-aminobutyric acid (GABA) derivatives, a striking exam-
ple of which is the successful use of pregabalin (PGB) for NP
elimination. However, the search for new remedies continues
to be an urgent problem, since the recommended drugs are not
devoid of serious side effects. Based on the above, a combi-
nation of new short peptides pyroglutamyl GABA (pGlu-GABA),
pyroglutamyl GABA ethyl ester (pGlu-GABA ethyl ester), pyro-
glutamyl diGABA (pGlu-GABA-GABA) with PGB was investigat-
ed, as a possible way to potentiate the effect of PGB and avoid
expected sedation. Analgesic activity was studied in rats sciat-
ic nerve chronic constriction injury (CCl) model. The degree of
neuropathy was assessed in hot plate test (on the 3rd, 5th, 7th
postoperative days and the day before surgery) by evaluating
behavioral changes caused by CCl-induced thermal hyperalge-

sia. The drugs were administered intraperitoneally, at a dose of
20mg/kg each. Experimental data analysis revealed the pres-
ence of analgesic activity in all the studied agents, but in differ-
ent manner. Thus, maximum licking latency was observed in the
PGB and pGlu-GABA receiving animals on day 3, whereas the
longest jumping latency was noted in the PGB and pGlu-GABA
ethyl ester treated rats on the same day. The highest locomotor
latency was observed on the 7th day of the CCl for PGB and
pGlu-GABA-GABA combination. Licking frequency compared to
the control group was lower in pGlu-GABA and pGlu-GABA eth-
yl ester and PGB receiving animals, but jumping frequency was
reduced in all groups. It is noteworthy that all registered effects
were accompanied by an increase in lococmotor activity with-
out sedation. The obtained data indicate that GABA derivatives
could serve as potential sources for combination with PGB in
purpose to potentiate analgesic activity and eliminate its side
effects.

UDC:615.21:612.824

RECOVERY OF IMPAIRED CEREBRAL CIRCULATION BY NICOTINOYL L-PROLINE

Aghamalyan |. H.”, Karamyan S. T

'Department of Pharmacology, Yerevan State Medical University after Mkhitar Heratsi, Yerevan, Armenia

Corresponding author e-mail: iskuhi.hamletovna@mail.ru

Keywords: nicotinoil L-proline, brain ischemia, cerebrocortical
microcirculation, antihypoxic activity.

Discovered in our laboratory effects of new synthetased nic-
otinoyl L-proline (NLP) to stimulate the cerebral blood flow both
in acute and chronic ischemia formed the basis for investigation
its effects on cerebrocortical microcirculation changes under
the ischemic condition and antihypoxic activity. Experiments
were carried out on inbred male white rats weighing 170-230g
and mice weighting 18-20g. Cerebrocortical microcirculation
was evaluated by the calcium adenosine triphosphate method
in rats anesthetized by chloral hydrate (400 mg/kg, i/p), under
the acute cerebral ischemia caused by left carotid artery occlu-
sion (LCAO). Antihypoxic activity of NLP was assessed by the
registration of mice survival time in hypercapnic, hemic and cy-
totoxic hypoxia models. Conducted experiments evident, that

in a background of LCAO after 60min of NLP i/p injection at a
dose of 10mg/kg cerebrocortical microcirculation was changed
both in ipsilateral and contralateral hemispheres compare with
control as follows: the number of functioning capillaries was in-
creased about 52.53% in left and 60.32% in right hemispheres,
whereas the number of compressed capillaries was decreased
by 25.95% in left and by 26.2% in right hemispheres. Obtained
data manifested the antihypoxic activity of NLP at a dose 10mg/
kg, which was appeared by its ability to increase animals surviv-
al time about 28.53% in sodium nitrite mediated experimental
hemic model of hypoxia. Thus presented data concerning the
antihypoxic activity of NLP and its ability to stimulate cerebro-
cortical microcirculation allow to considered its as a potential
agent for recovery of impaired cerebral circulation.
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UDC: 615.322:582(479.25)

PHARMACOGNOSTIC ANALYSIS AND ANTIOXIDANT ACTIVITY OF NEPETA MUSSINII (SPRENG.)
AND NEPETA SULPHUREA (C.KOCH.) GROWING IN ARMENIAN FLORA

Arshakyan N.I.”", Dumanyan K.H.", Chichoyan N.B."

Department of Pharmacognosy, Yerevan State Medical University, Yerevan, RA

Corresponding author e-mail: arshakyan-naira@mail.ru

Keywords: Nepeta mussinii (Spreng), Nepeta sulphurea (C.Koch),
essential oils, copaene, antiradical activity.

Nepeta is multiregional genus of the Lamiaceae or (Labia-
tae Mint) family. Species of Nepeta are extensively used in tra-
ditional medicine, particularly in India, China and Iran. Nepeta
mussinii (Spreng.) and Nepeta sulphurea (C. Koch.) species as
a medicinal raw material has a significant potential and popu-
lation in Armenian flora. From this point of view, the aim of this
was the pharmacognostic analysis and the study of biological
activity of Nepeta mussinii and Nepeta sulphurea harvested
from 3 regions of Armenia. As research materials were served
Nepeta mussini (Spreng.) collected from the areas of Tsakh-
kahovit, Vayk and Nepeta sulphurea (C.Koch.) gathered from
the bank of river Mantash. The determination of the chemical
composition of the essential oil was performed by the gas chro-

matography-mass spectrometry (GC-MS) method. For the eval-
uation of the antiradical activity of Nepeta herb was used the
spectrophotometric method. In the essential oils of the plants
148 compounds were identified, in which dominant compounds
were monoterpenes and their oxygen derivatives (61.29 %).
The dominant components in the essential oils obtained from
the raw materials collected from 3 regions of Armenia were Co-
paene and p-Elemene. The result of the investigation showed
that Nepeta mussinii and Nepeta sulphurea herbs growing in
different climatic condition express antioxidant and free radicals
eliminating activity. According to pharmacognostic parameters
and qualitative composition of essential oils, the studied species
of Nepeta growing in Armenia, which possessed antioxidant ac-
tivity were endemic species, they did not belong to any of the
three known chemorases.

UDC:615.27:577.1

TRIMETAZIDINE AS A MODIFIER OF DOXORUBICIN+CYCLOPHOSPHAMIDE CHEMOTHERAPY MODE-
DRIVEN ALTERATIONS IN CHOLESTEROL METABOLISM

Avagimyan A. A2, Kakturskiy L.V.2., Aznauryan A.A.", Gogiashvili L. E.°

"Yerevan State Medical University after M. Heratsi, Yerevan, Armenia

2 FSBI A. P. Avtsyn Research Institute of Human Morphology, Moscow, Russia

3 A. Natishvili Institute of Experimental Morphology, TSU, Tbilisi, Georgia

Corresponding author e-mail: avagimyan.cardiology@mail.ru

Keywords: cardiotoxicity, cardio-oncology, trimetazidine.

Cardio-oncology confers a multidisciplinary crisis of con-
temporary medicine [1]. Doxorubicin+cyclophosphamide (AC)
mode of chemotherapy serves as an effective strategy for
breast cancer treatment. However, the development of wide-
ly variable cardiovascular complications, from sinus arrhythmia
to decompensated heart failure, have been noted. The latter
is aggravated by the fact that, despite the time map of various
multidisciplinary studies conducted within the recent 60 years,
the scientific world hasn’t reached a consensus on the question -
How to protect the heart and vessels from chemotherapy-relat-
ed failure without reducing the effectiveness of chemotherapy?

The present research is aimed to assess the proatherogen-
ic potential of the AC chemotherapy mode,with substantiation
of trimetazidine (TMZ) intake.

The randomized, controlled, experimental in vivo study was
conducted on 80 Wistar rats which were divided into four equal
groups (1-saline, 2-AC, 3-AC+TMZ, 4 - TMZ). The course dos-
ages of doxorubicin, cyclophosphamide, and TMZ were admin-
istered at 15, 150, and 42 mg/kg, respectively. The experiment
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duration last was 14 days (chronic cardiotoxicity model). TMZ
was chosen as a probable stabilizer of cholesterol metabolism.
The deviations of the following parameters were evaluated in
the framework of this study: total cholesterol (TC), triglycerides
(Tg), high-density lipoproteins (HDL), low-density lipoproteins
(LDL), coronary risk index (CRI), and atherogenic coefficient (CA).

In group N2 2, the concentration of TC is higher by 80.3 and
80.7%, Tg is higher by 80.5 and 88.0%, LDL is higher by 149.3
and 158.6%, HDL is lower by 46.8 and 43.5%, CA is higher by
187.4 and 172.8%, CRI is higher by 115.8 and 113.9% than in
groups N2 1 and 4, respectively. While the comparative groups
N2 3 and 2, it was noted that TMZ induces a decrease in the
TC level by 26.6%, Tg by 46.4%, LDL by 38.2%, an increase in
HDL by 18.2%, as well as a decrease in CA by 55.5% and CRI
by 44.2% (Tukey’s post-hoc test, p < 0.05, one-way ANOVA, p
<0.0007).

AC mode of chemotherapy is an inducer of atherogenic hy-
perlipidemia. TMZ provides a slight but pathogenically import-
ant tendency to cholesterol metabolism stabilization.
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FEATURES OF THE USE OF THE ARMENICUM/EFLORNITHINE MEDICAL COMPOSITION

Avagyan S.A.', Gazaryan H.V?, Zilfyan A.V.',
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Keywords: Armenicum, Eflornithine, composition, wound, micro-
organisms, bacteriotoxic action.

Finding out the causes of various skin wounds, the nature
of inflammation, and treatment approaches is one of the fun-
damental problems of modern medicine. They have various
causes, and in particular, depend on the effects of aerobic and
anaerobic bacteria, viruses, fungi, burns, low temperatures, and
chemical and physical factors.

Over time, studies have revealed that, among other reasons,
since the formation of a wound in the wound area, there is an
increase in the activity of ornithine decarboxylase - an enzyme
that synthesizes polyamines from ornithine, which in turn in-
creases the amount of aliphatic polyamines (putrescine, sper-
midine, spermine, cadaverine, agmatine) in wounds, thereby
promoting the wound healing process.

On the other hand, it has been proven that during wound in-
flammation, several pathogenic and opportunistic microorgan-
isms actively develop in the wound area, which prevents wound
healing. It has been proven that some types of these microor-
ganisms need the presence of polyamines for their survival, and
the latter, penetrating the metabolic processes of polyamines
in the macroorganism, suppresses the wound healing process.

That is why, in the course of the fight against polyamine-de-
pendent microorganisms, inhibition of the synthesis of polyam-
ines thanks to new and targeted drugs has become relevant

today. This effect has the drug Eflornithine, the main active in-
gredient of which is alpha-difluoro-methyl ornithine (DFMO), an
inhibitor of ornithine decarboxylase.

The preparation “Armenicum” of domestic production has
pronounced antibacterial and anti-inflammatory properties.
Based on the characteristics of these two drugs, the staff of the
SRC YSMU proposed to use the combined preparation “Arme-
nicum /Eflornithine” by combining these two ointments, which
have a spectrum of antimicrobial action against pathogenic and
opportunistic resident microbes, and, unlike polyamine-depen-
dent microorganisms, has the properties inhibition of polyamine
synthesis. Following this recommendation, technological invest-
ments in the preparation of the drug were made at the initiative
of the pharmaceutical company ArpiMed.

We have conducted pharmacokinetic studies of the claimed
drug and the results obtained allow us to conclude that the
pharmacokinetics of the drug “Armenicum /Eflornithine” in rats
is characterized by slow absorption of Eflornithine (DFMO). At
the same time, when Armenicum/Eflornithine paste is applied
to the wound surface, the active component of the DFMO
paste penetrates the blood relatively slowly and remains on the
wound surface for a longer time, providing pronounced regener-
ative properties than when applied separately. the use of drugs
Eflornithine and Armenicum.

UDC:618.11-006.2:618.177

INFLUENCE OF OVARIAN CYSTS ON OVARIAN RESERVE AND FERTILITY
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Corresponding author e-mail: hasmik3 185@gmail.com

Keywords: Adolescent girls, ovarian cysts, Anti-Mullerian hor-
mone (AMH), Antral follicle count (AFC), fertility.

Ovarian cysts are very common findings in adolescent girls.
The vast majority of them are benign and self-resolving, with
less than 10% of these cysts being malignant. The impact of
ovarian cysts on an ovarian reserve and fertility depends on the
nature, size, number, laterality, surgical intervention and risk of
recurrence of the cysts. The objective of the study was to inves-
tigate the influence of ovarian cysts on the ovarian reserve and
fertility rates. This is a prospective case control study. In total,
500 adolescent girls were included in the study. Anti-Mulleri-
an hormone, follicle stimulating hormone was determined and
ultrasound was performed. The median age was 15.5 (range
=13-18) years. A statistically significant reduction in anti- Mulle-

rian hormone from 4.23 + 3.77 to 2.67 = 1.78 ng/mL (p= 0.03),
increase in follicle stimulating hormone level from 6.46 + 2.46
t0 8.65 = 2.67 mlU/ml (p= 0.02), reduction in antral follicle count
by 2.22 (p= 0.01) was seen in cysts with a diameter of 5 cm
and more persistent for 4 months or more. Our data showed a
significant and long-term reduction in ovarian reserve 5 months
after surgery on the ovaries and 3 months after the recurrence.
The size of the cysts, long-term maintenance, recurrence and
surgery on the ovaries had an influence on the ovarian reserve.
The larger the size of the cyst the greater the statistically sig-
nificant damage to the ovarian tissue and ovarian reserve. The
potential reduction in fertility might be dependent on the extent
of the ovarian damage.
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ENVIRONMENTAL EXPOSURE ON THE OVARIAN RESERVE IN ADOLESCENT GIRLS
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lerian hormone (AMH), fertility.

Many studies have investigated the effects of pesticides
on female fertility. Similar to other agents present in the en-
vironment, exposure to pesticides may occur in occupational
settings, through water consumption and dietary exposures,
and from agricultural or gardening activities. Additionally, expo-
sure may occur in populations residing next to crops and other
agricultural fields, via sprayed pesticides spread by wind. The
duration and timing of exposure to pesticides is likely to play a
significant role in the severity of associated fertility disturbance.
As the world has faced a significant reduction in fertility during
the last few decades, the aim of this study is to investigate the
association between environmental and occupational exposure
to pesticides and fertility disturbances in adolescent girls and
determine exposure to pyrethroid pesticides on ovarian re-
serve. This is a prospective case control study. In total, 150 ado-
lescent girls were included in the study. In this study pesticides,
including organochlorine pesticides (OCPS), such as dichlorodi-

phenyltrichloroethane (DDT), as well as contemporary organo-
phosphate-based agents, pyrethroids, and serum anti-Mulle-
rian hormone was determined. In a prospective study of 150
adolescents aged 13-18 years old from Armenia, found that
pyrethroid exposure is associated with a greater prevalence
of delayed pubertal onset. Greater concentrations of organo-
chlorine pesticides (OCPS) were associated with decreased an-
tral follicle count (p=0.02) and levels of anti-mullerian hormone
(AMH) (p=0.03) and increased follicle-stimulating hormone
(FSH) (p=0.04) amongst adolescents. Synthetic pyrethroids
may affect female ovarian reserve. Pesticide exposure and
ovarian toxicity may lead to female infertility, including prema-
ture ovarian insufficiency (POIl), menstrual problems, polycystic
ovary syndrome (PCOS). At present, fertility evaluations are not
routinely incorporated into adolescents’ health surveillance pro-
grams, which might play an important role in prevention of infer-
tility and in reduction to the adverse effects of environmental
pesticide exposure.

UDC:616.211/.231:616.857

COMPARATIVE ANALYSIS OF SELF-MEDICATION FOR ACUTE UPPER RESPIRATORY TRACT

INFECTIONS AND HEADACHE SYMPTOMS
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Acute upper respiratory tract infections (URI) and headache
symptoms are the most frequently self-treated symptoms by
consumers. Self-medication contains many dangers: misdiagno-
sis, improper use and wrong combinations of drugs, complica-
tion of the disease, etc.

Purpose of the study was to evaluate the self-treatment pro-
cess for URI and headache symptoms and to make a compara-
tive analysis.

This study was a cross sectional, questionnaire-based sur-
vey, participants (1308 people) were randomly selected with-
out repetition. The number of questionnaires was determined
by The Survey System Version 11.0, the first type error is with
5% probability, the evaluation accuracy is 3%, P = 0.5. The data
were registered in SPSS program (12.0), analyzed by SPSS and
EXCEL programs.
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The results revealed that consumers in general when buying
medicines take into account their previous experience (34%),
advertising (7%), Internet (6%), advice of neighbors and friends
(10%), professional advice from doctors (29%) and pharmacy
employees (14%).

According to the results of the study 35% of consumers seek
professional advice in case of URI, 45% in case of headache, in
other cases self-treatment is performed 65%, 55%, respective-
ly, using various non-official consultation sources.

The discussed symptoms are mainly self-medicated, but the
comparison shows that self-medication is more often carried
out in the case of URI. Pharmacy employees should carry out
adequate management of consumers self-treatment, paying
more attention especially to the self-treatment of URI. A qual-
ified, knowledgeable pharmacist will help avoid self-medication
errors by providing advice on Over-the-Counter drugs.
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PHARMACIST’S ROLE IN NONCANCER PAIN MANAGEMENT
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Pain is a general reason for self-medication with over-the-
counter (OTC) analgesics. Common risks of self-medication
include inappropriate use and overdose of drugs, drugs inter-
actions and adverse effects, other pharmaceutical errors. Phar-
macists can assess the type and severity of pain, monitor treat-
ment and guide medication regulation to improve the treatment
of the pain. Purpose of the study was to study and analyze pro-
fessional abilities and role of pharmacy employees during the
noncancer pain management. This was a descriptive cross sec-
tional research conducted with Questionnaires. The study was
carried out among 285 pharmacy employees selected random-
ly. Number of questionnaires was determined by The Survey
System Version 11.0., the reliability coefficient t=1.96, the first
type error is with 5% probability (o = 0,05), and the evaluation
accuracy is 5% (A = 5%), p=0.5. Data obtained as a result of sur-

veys were registered in SPSS and EXCEL. According to survey
12% of the pharmacy employees were unable to respond to the
question about OTC analgesics recommendations. Responses
were divided into two groups according to composition of the
medicines: single-agent medicines (81%) and combined med-
icines (19%). Considering the responses of pharmacists about
OTC analgesics recommendations and preferences were the
following: ketoprofen 29%, ibuprofen 23%, nimesulide 18%,
diclofenac 15%, naproxen 5%, drotaverine hydrochloride 4%,
acetaminophen 3%, metamizole sodium 2%, meloxicam 1%.
Based on survey data 24% of respondents are unaware of side
effects of OTC analgesics. Pharmacy employees have the need
for improved pharmacy education on the efficacy and safety of
analgesics used at OTC dose and duration when advising on the
treatment of pain. They must complete the necessary training
to update their knowledge and skills in pain management.

UDC:615.1:616-009.7

CONSUMERS’ ATTITUDE TO ONLINE TRADE OF MEDICINES IN ARMENIA
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During the pandemic, many pharmacies in Armenia started
new activities, in particular, the online sale. In accordance with
Directive 2011/62/EU, the sale of certain medicinal products
through online pharmacies is allowed, but this type of pharmacy
activity has certain advantages and disadvantages.

Purpose of the study is to identify certain problems and regu-
late the online trade in medicines in Armenia, given the fact that
medicine is a special commodity (WHO, Declaration).

Awritten questionnaire method was used on a voluntary ba-
sis more than 270 respondents of different age groups who use
the services of online pharmacies.

Among respondents under 35 years old, 85% are satisfied
and believe that this service is necessary, given the safety
during the pandemic. More than 63.7% of respondents aged
35-65 also gave a positive answer, but 31.5% have some con-
cerns related to the reliability of delivery, and almost 3.8% of

respondents are afraid of buying counterfeit or expired medi-
cines. Respondents over 65, more than 75% believe that it is
desirable that this service be carried out by a carrier with a phar-
maceutical education, i.e. need to consult a pharmacist. About
13.5% of respondents in this age group, despite the fact that
they use this service, are skeptical about online pharmacies, es-
pecially in compliance with the rules of delivery conditions, and
above 4.3% are afraid of buying fakes.

Acertain number of respondents need the delivery person to
have a pharmaceutical education, and are concerned about the
reliability and the issue of delivery conditions (compliance with
temperature and humidity). This requires certain changes in
order to improve existing laws. In particular, to tighten existing
requirements, ensure proper implementation of requirements,
introduce more stringent delivery conditions that will lead to an
increase in the quality and consumer confidence in this service.
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Based on the reaction of electron-deficient 3-vinylchro-
mones with cyanoacetic ester, an effective method for the syn-
thesis of pyrano[3,2-clchromene derivatives was developed.
The yields of the compound were 75-87%, the synthesis pro-
ceeds under mild conditions (ethanol, 80°C) and is tolerant to
the introduction of various substituents. The resulting substanc-
es can be used as potential antiplatelet and analgesic agents.
Phenantrene-like  5H-chromeno[4,3-d]pyrimidines  derived
from 3-formylchromones stand out among new compounds
with antiplatelet, analgesic, and anti-inflammatory effects. In
earlier works we have shown that electron-deficient 3-vinyl-
chromones are a convenient alternative starting reagent for
such heterocycles. Moreover, such chromones in reactions with
cyanoacetamide can also lead to other phenanthrene-like sys-
tems - chromeno[4,3-b]pyridines and pyrano[3,2-cJchromenes.
However, these substances potentially have significant bio-
logical effects. A common feature of the systems obtained in
this way is the acetic acid fragment, which is convenient for
further functionalization of the compounds. The disadvantage
of the existing synthesis is the average yields of pyrano[3,2-]
chromenes (50-60%). The aim of the work is to develop an ef-
fective method for the synthesis of potentially biologically active
derivatives of pyrano[3,2-cJchromenes. Commercial reagents
(Aldrich, Acros, NevaReaktiv) were used without further purifi-
cation. Reactions were monitored by TLC (ethyl acetate/hexane
(1/7, viv), visualization in UV light). The NMR spectra of the ob-

tained compounds were recorded on Bruker Avance Ill (‘"H - 400
MHz, 13C - 100 MHz) and were calibrated to the solvent signal
(DMSO-d,). Mass spectra of substances (ESI) were recorded on
Bruker micrOTOF spectrometer. The melting points of the com-
pounds were measured by the capillary method and were not
corrected. The previously studied reaction of electron-deficient
3-vinylchromones, namely ethyl(4-oxo-4H-chromen-3-yl)acry-
lates, with cyanoacetamide leads to a mixture of products due
to the ability of cyanoacetamide to enter into cyclization with
both amide and nitrile groups. The replacement of cyanoacet-
amide by cyanoacetic ester in this synthesis made it possible to
get rid of the side reaction of the formation of chromeno[4,3-b]
pyridines, thus increasing the selectivity of the process. The
synthesis was carried out in ethanol at 80°C and catalysis with
a highly basic non-nucleophilic solvent (1,8-diazabicyclo[5.4.0]
undec-7-ene, DBU), yields of new derivatives of pyrano[3,2-c]
chromenes amounted to 75-87%. The substrate stability of this
synthesis was tested on a number of 3-vinylchromones (18 rep-
resentatives) containing various substituents (CH,, F, CI, Br, NO,,
OH, CH,0) in positions 6-8 of the ring. In the course of the work,
an effective method for the synthesis of pyrano[3,2-cjchromene
derivatives based on the reaction of 3-vinylchromones with cy-
anoacetic ester was developed. The synthesis is characterized
by high selectivity (yields up to 87%), mild conditions (ethanol,
80°C), easy isolation (crystallization from the reaction mass af-
ter acidification), and high substrate resistance to the introduc-
tion of various substituents into the chromon.
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stantia nigra pars compacta.

Parkinson’s disease (PD) is a slowly progressive chronic dis-
ease that primarily affects the motor system. Most motor symp-
toms are caused by damage of dopaminergic neurons in the
substantia nigra pars compacta (SNc).

The aim of this work was to study the effect of bacterial mel-
anin (BM) on the morphofunctional state of SNcusing arotenone
model of PD. Studies were carried out on SNc of intact rats, on
a PD model 4 weeks after rotenone injection and on a PD mod-
el with BM injection for 4 weeks. Morphohistochemical studies
were carried out by the method for detecting the activity of
Ca*-dependent acid phosphatase, developed by Meliksetyan
I.B. Behavioral tests were carried out using a Rotometer. Neu-
ronal death and SNc depigmentation are notedwith rotenone
intoxication of the brain, and abrupt morphological changes in
intracellular structures occur, which indicates metabolic and
morphological disorders. The affected nerve cells undergo
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pronounced atrophy, significant changes in the cytoplasm and
nucleus occur in the cells. Behavioural tests have shown that
animals display a form of behaviour inherent in PD. With the in-
troduction of BM, positive changes in the structural properties
of neurons are observed in SNcin comparison with the model of
PD. The morphological picture of neurons is close to normal, the
shape and size of the cells are preserved. In the cytoplasm of
cells, anincrease in phosphatase activity is observed, which indi-
cates the activation of metabolic processes. The data obtained
allow us to conclude that BM shows neuroprotective activity,
accelerating the compensatory recovery in the central nervous
system against the background of developing neurodegenera-
tive changes inherent in PD. In the future, additional studies are
needed to decipher the mechanisms of the effect of BM in order
to create new-generation drugs based on it for the prevention
and treatment of PD.

The work was supported by the Science Committee of RA, in
the frames of the research project N22 1T-1F282.
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Rotenone is involved in the degeneration of dopaminergic
neurons, and curcumin may prevent or effectively slow the pro-
gression of Parkinson’s disease (PD). Previous research has
shown that the naturally occurring phenolic compound curcum-
in can reduce inflammation and oxidation, making it a potential
therapeutic agent for neurodegenerative diseases. The present
study involves investigation of rotenone-induced histological
changes in the brain area, hippocampus using Nissl staining af-

ter 35 day of subcutaneous injection of rotenone in adult male
rats. We sought to determine whether curcumin could protect
against rotenone-induced dopaminergic neurotoxicity in a rat
model by in vivo electrical recording from Substantia nigra pars
compacta (SNc). Curcumin treatment significantly improved
electrical activity of neurons in the SNc of rotenone-induced PD
model rats. The pattern of histological alterations corresponds
with electrophysiological manifestations.
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THE COMPARATIVE INVESTIGATION OF ANTI-PAIN AND ANTI-INFLAMMATORY EFFECTS OF
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The Oregano belongs to the Lamiaceae family. Its herb is
known as a valuable source of essential oil, the main bioactive
substances of which are different types of terpenoids, particu-
larly phytocannabinoids with expressed anti-pain activity. Orega-
no, which grows in the highlands of Armenia (OVA), differs in the
composition of essential oil compared to Oregano in several
European countries. The present research aimed to study the
dynamic changes in the qualitative and quantitative composi-
tion of the essential oil and phytocannabinoids p-caryophyllene
of local oregano in different vegetation periods. Essential oil,
rich with p-caryophyllene and its oxide is a raw material for the
pharmacological industry and, in particular, for the development
of analgesic remedies. The herb of O. vulgare was harvested
from the region of Gegharkunik and served as an investigation
material in 2020 June-August. The identification of p-caryophyl-

lene in the essential oil was carried out by gas chromatogra-
phy mass-spectrometry method. Formalin and hot plate tests
in pain-like behavior in mice were used. The results of the gas
chromatography revealed that the quantity of p-Caryophyllene
was dynamically changed during pre-blossoming, blossoming,
and fruiting periods. The maximal content of B-caryophyllene
and p-caryophyllene oxide in OVA essential oil was revealed in
the period of blossoming (8.18% and 13.36%, correspondent-
ly). In the formalin test, 4% OVA essential oil solution (3.5 mg/
mouse, intra peritoneal) exerts significant antinociceptive and
anti-inflammatory effects (P = 0.003). Pure P-caryophyllene
shows a weaker effect, which may be related to the “entou-
rage effect” of essential oil’s different components, particularly
B-caryophyllene oxide. The wild oregano herb of Armenian high-
lands, harvested in the blossoming period may be considered a
valuable source for developing pain-relieving preparations.
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“Good Distribution Practice” refers to the entities engaged
in the pharmaceutical business to the minimum standards that
must be observed in order to maintain the quality and integrity
of the pharmaceutical product until the end point of destination.
The purpose of the study is to conduct an audit / internal in-
spection at the FHOFFMANN-LA ROCHE AG Ltd customs phar-
maceutical warehouse and to evaluate the prospects for the
introduction of “Good Distribution Practice” (GDP). “FHOFF-
MANN-LA ROCHE AG” Ltd to detect possible non-compliance
with the requirements of the “Good Distribution Practice (GDP)”
through internal inspection at the customs warehouse;

- Assess the level of staff knowledge through internal ques-
tionnaires;

- Define corrective and preventive measures to eliminate the
identified inconsistencies.

Company “FHOFFMANN-LAROCHE AG” Ltd. Documentation
valid in the customs pharmaceutical warehouse; Internal audit
to determine compliance with the requirements and standards

of Good Distribution Practice. As FHOFFMANN-LA ROCHE
AG Ltd. revealed during the internal inspection of the customs
pharmaceutical warehouse, the standards of “Good Distribu-
tion Practice” (GDP) are more or less taken into account. The
recommendations in the World Health Organization guidelines
for the storage of temperature-sensitive products are followed.
This is due to the head office of the company “FHOFFMANN-LA
ROCHE AG” (Switzerland, Basel), as well as its official repre-
sentation in Georgia. Particular attention is paid to the detailed
documentation of processes, record-keeping and registration,
so that in case of non-compliance, its traceability is possible.
“F.HOFFMANN-LA ROCHE AG” Customs Pharmaceutical Ware-
house visits the internal audit from the head office once in 3
years, the purpose of which is to identify possible discrepancies
for further improvement. It is important to plan corrective and
preventive measures (CAPA). This confirms the prospect for
F.HOFFMANN-LA ROCHE AG to fully implement the Good Dis-
tribution Practices standard and meet the requirements.
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Ferula rigida is a perennial herb of the Belifera family. The
areal part of the plant is used in traditional medicine of Iran and
India. The species of Ferula rigida is found in Armenia. The plant
Ferul rigida evoke significant populations in Byurakan. The aim
of this study is evaluation of phytochemical contain of essen-
tial oil and biostimulating activity metanolic extract of the herb
Ferula rigidula, growing in Armenia. The raw material of Ferula
rigida was collected from Byurakan in the flowering stage. The
primary processing and drying of a raw material was carried
out by WHO instructions. The aerial parts were extracted by
hydro-distillation method. The composition of the essential oil
isolated from dried herb was carried out by GC-MS method. The
examination of essential oil of Ferula rigida grown in Byurakan
was carried out in the Analytical laboratory “FDA Laboratory”
LLC. Microbiological analysis were carried out in the laborato-
ry of lactic acid bacteria of Scientific and Production Center
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“Armbiotechnology” NAS. The probiotic bacteria were isolated
from normal human microbiota. The effect of the dry alcoholic
extract of the plant was tested on the growth of probiotic lactic
acid bacteria Lactobacillus acidophilus and Lactobacillus helve-
ticus in LAPTg medium. GC-MS analysis of essential oil showed
that the composition of Ferula herb essential oil consisted of
15 compounds. The most important were monoterpens (53%).
The major components were geraniol (16.12%), menthole,
(13.14%), menthone (8.14%), cineole (5.56%), humulene
(3.89%), p-caryophyllene (2.6%). The results of microbiological
analysis showed that the raw alcohol extract has a stimulating
effect on the growth of lactic acid bacteria.

Thus, the results of the pharmacognostic study of the are-
al part of Ferula plant showed that the raw material of Ferula
rigida species growing in Armenia can be promising in medi-
cine due to the content of bioactive substances and stimulating
growth of the gut LABs.
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Chervil- Chaerophyllum bulbosum L. is a herb of Umbellifer-
ae family and widely spread in Shirak, Lori, Tavush, Aragatsotn,
Gegharquniq, Vayots Dzor, Syuniq, Yerevan marzes. In Armenia
from ancient times have been used a number of wildly growing
plants, of which is tuber bulbous-rooted. According to the dictio-
nary of medicinal plants names (Revazova L.V., Musaelyan M.S.)
the plant is known as “Shushan-banjar, Keghakaros, Pshvik,
Berkraterev, Ghmie”. There are 40 species of bulbous-rooted
chervil, of which in Armenia are met the ramsonal (Cherophyl-
lum bulbosum) and gilded (Cherophyllum aureum) sorts. The
pharmacognostic analysis and stimulating growth activity of
plant bulbous-rooted chervil growing in Armenia. The qualitative
and quantitative analysis of amino acids composition of the 50%
alcohol extract of raw material was carried out using the amino
acid analyzer “Shimadzu Nexeria X2”. Microbiological analysis

was performed in LAPTg medium. Bacterial growth stimulation
was assessed by OD 600 measured on a 1500 UV-visible spec-
trophotometer. The probiotic bacteria isolated from the of nor-
mal human microbiota was used. The effect of dry alcoholic ex-
tract of the herb was tested on the growth of probiotic lactic acid
bacteria Lactobacillus acidophilus and Lactobacillus helveticus in
vitro. Analysis of the composition of a 50% alcohol extract of
Chaerophyllum bulbosum L. showed the presence of essential
and conditionally essential amino acids in the plant raw material.
The alcoholic extract of raw material Chaerophyllum bulbosum
L. besides other components also contains substances specifi-
cally stimulating growth of the probiotic LABs. It was revealed
that the alcoholic extract of raw material Chaerophyllum bulbo-
sum L. contains essential and conditionally essential amino ac-
ids. Chaerophyllum bulbosum collected from Aparan, in addition
to its nutritional value, may be of interest as a medicine.
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The aim of the study was to investigate and analyze the prop-
erties and prospects for the use of zeolite with Geomin Forte in
the treatment of Covid and post-Covid- 19 diseases. Antioxidants
are substances that the human body constantly needs to keep it
in a normal state, that is, to maintain the necessary balance be-
tween free oxidative radicals and the antioxidant forces. Vitamin
E increases the non-specific resistance of the organism and to-
copherol stimulates its own anti-inflammatory activity by activat-
ing the synthesis of cytokines. Vitamin E’s action is to stimulate
the reproduction of immune cells, systems that must multiply
rapidly when encountering a source of potential disease. In the
body, this process is called mitogenesis. The pharmacodynamic
effects of tocopherol are synergistic when combined with vita-
mins C and A. Retinol promotes the formation of immune cells
(guard cells) that line the airways and gastrointestinal tract and
act as a natural barrier against infection. Medicine will increase
the body’s ability to adapt to a changing environment, since in
many cases it is very difficult to protect the population from the
effects of a negative factor (including ionizing radiation, natural

disasters, etc.), according clinical results of the study, Geomin
Forte can be used for poisoning (as the best sorbent for food,
infections, occupational poisoning, chronic metal poisoning and
chronic radiation exposure) and also, in intervention of the func-
tional state of the immune system overload, in Covid and Post-
Covid condition, as well as an aid in allergic diseases. The miner-
al zeolite (clinoptilolite) developed by us, activated clinoptilolite
500 mg “Geomin Forte”, is characterized by an antioxidant ef-
fect. In contrast to conventional antioxidants, it stimulates the
body’s own antioxidant system and is a directly acting redox ac-
tive ingredient. Its natural activated mineral zeolite (clinoptiloli-
te) acts directly on the cell membrane as an electron donating
surfactant. According clinical study results, Geomin Forte has
200 times more antioxidant effects, than vitamins C and E. So
accordingly, study results, Geomin Forte is used in combination
with antioxidant therapy as part of the standard treatment of
the following diseases: Covid and post-covid condition, as well
as in accelerated aging process, endocrine pathologies, athero-
sclerosis and coronary heart disease, hypertension, stroke and
rheumatism.
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After many years of success in the battle against infectious
diseases, we are now losing ground in this fight with the world-
wide increasing appearance of “superbugs”, which are resistant
to most antibiotics in clinical use. Hence, there is great interest
in the development of alternative therapies, the identification of
unexplored bacterial targets, and the discovery of new strate-
gies for the treatment of infections that are resistant to current
antibiotics. A booming and successful strategy that is currently
being exploited is the use of an ‘antibiotic adjuvant’ in combina-
tion with an antibiotic. These compounds are also named ‘resis-

tance breakers’ or ‘antibiotic potentiators’ and they have little or
no antibiotic activity but co-administered with the antibiotic they
either (i) block the main bacterial resistance mechanisms or (ii)
enhance the antimicrobial action of the drug. Therefore, this
approach enables us to prolong the lifespan of the life-saving
drugs already in clinical use. Examples of efficient combination
therapies in vitro and in vivo will be discussed, specifically the
most recent results in the development of p-lactamase inhibi-
tors.
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The goal of achieving anti-inflammatory efficacy with the
fewest possible adverse effects through inhibition of COX en-
zyme is still being investigated in order to develop drugs with
safe profiles. Evaluation of the anti-inflammatory and antino-
ciceptive effects of NPAA-34, NPAA-35, NPAA-36, NPAA-38
amino acids at a dose of 10mg/kg in the experimental models
of the rats’ ear acute inflammation induced by xylene and the
“tail-flick” test of nociception assessment, shows that from four
amino acids NPAA-34 and NPAA-36 exhibits more expressive
antiinflammatory and analgesic activity. This became a subject
of more detailed studies - investigation of NPAA-34’ and NPAA-
36’ cytotoxicity, as well as their action on different markers
of inflammation. Flow cytometry method results showed, that
NPAA-34 and NPAA-36 amino acids are free of cytotoxic effect
in case of 500 pM concentration.The quantitative determination
of MDA, under the effect of 10mg/kg dosage of studied ami-
no acids, showed that these compounds prevent accumulation
of malondialdehyde - end product of lipids peroxidation in the
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inflammatory area, pointing out their antioxidant activity. The
derived results confirm that the anti-inflammatory effect of the
mentioned compounds, besides their ability to inhibit the COX,
could be mediated by their antioxidant properties as well.

The study of NPAA-34 and NPAA-36 effect on the release
IL-10 and IL-6 showed that, unlike well known arylpropionic acid
derivative NSAIDs, they do not decrease the level of IL-10 and
consecuently do not increase the quantity of IL-6 in the result
of which they do not cover the progress of anti-inflammatory
effect due to COX inhibition. Moreover, the studied compounds
do not contribute to the release of TNF-a, whereby, some re-
searchers explain the irritative effect of arylpropionic acid deriv-
atives on the gastrointestinal tract mucosa due to the blockage
of cyclooxygenase.

Thus, the conducted research forms the basis to propose
non-protein amino acids which are new synthetic derivatives of
arylpropionic acids, as an perspective source for creation of new
non-steroidal anti-inflammatory drugs.




«IEEMh USEN0UUL UNURCTLBUSE LUuUGBNFURS UhLREY UNUNNFU (DDDC-2022)»
Uh2u24QU3hL 151UaNrBUYUL ahSUagNINY LYh4US MR 15IUGhSUYUL SULUNFLSESH 50-UU3UYNL

UDC: 579.2:616.5-002.3-08

THE ROLE OF POLYAMINES IN THE REGENERATIVE PROCESS OF EXPERIMENTALLY INDUCED

SKIN AEROBIC-PURULENT WOUNDS

Hakobyan E.K.', Simonyants L.G.", Hovhannisyan V.V.!, Ghazaryan H.V.?, Orduyan S.L.
'Department of Operative Surgery and Topographic Anatomy, YSMU

?Arpimed Pharmaceutical CJSC, Abovyan, Armenia
Corresponding author e-mail: s_orduyan@mail.ru

Keywords: polyamine, wound, ornithine decarboxylase, bacteria,
fungi, Armenicum, DFMO.

Aliphatic polyamines (putrescine, spermine, spermidine) are
organic polycations that play an important role in wound heal-
ing by stimulating several cellular mechanisms. In @ human skin
wound sample, the activity of the enzyme ornithine decarbox-
ylase (ODC), which regulates the rate of polyamine synthesis,
rapidly increases along the wound edges and leads to the acti-
vation of the polyamine synthesis cascade. Under the influence
of polyamines, some signaling systems are also activated in
wounds, which are the main pathways for the release of cellu-
lar mechanisms, and thanks to them, the healing process be-
gins in wounds. For example, spermine induces the synthesis
of urokinase-type plasminogen (uPA), the binding of which to
the corresponding receptor (UPAR) at the wound margins re-
leases the uPA/UPAR signaling system, which is the main driver
of keratinocyte migration. Eukaryotic cell proliferation depends
on precise modification of the eukaryotic initiation factor 5A1
(elF-5A1), in which spermidine plays an indispensable role. Poly-
amines also regulate the immune response (spermidine affects
the response of CD8+ T cells).

However, in addition to the significant functions performed
by polyamines in the human body, polyamines are also neces-
sary for the normal growth and development of fungi and bac-
teria. Small amounts of some microorganisms have a positive
effect on the healing of wounds, and their increase, on the con-
trary, leads to the violation of the normal course of wound heal-
ing. At the initial stage of wound formation, the wound cavity
is populated by commensals, then colonization changes over
time, gram-positive microorganisms appear in the wound, but
in deeper wounds, the microflora can contain both aerobic and
anaerobic representatives. Some causative agents of purulent
skin diseases, such as Cl.sporogenes, E.coli, and Proteus Vulgar-
is, carry out an active exchange of polyamines, and the polyam-
ines synthesized by them in the wound microflora can lead to
an excess of the latter. In wounds, fungal microflora can coex-

ist with bacterial microflora and contribute to the growth and
spread of bacteria. The most frequently isolated fungi from the
wound exudate belong to the genera Candida and Trichospo-
ron, but the pathogenic microflora may also include representa-
tives of Cladosporidium, Pneumocystis, Microsporum, and many
other genera that carry out an active exchange of polyamines.
The presence of Pneumocystis carinii and other fungi in wounds
can cause an excess of polyamines.

On the other hand, many studies show that excess ODC and
polyamines increase the risk of skin cancer. True, the oncogen-
ic properties of polyamines have not yet been fully disclosed,
but it is believed that their large amount in skin wounds caus-
es not only epidermal proliferation but also the activation of
stromal cells of the underlying layer, which strongly promotes
oncogenesis in the skin. From the foregoing, it follows that the
suppression of polyamine synthesis by pathogenic microflora
during wound healing can contribute to both rapid healing and
the prevention of skin cancer.

In our study, we present studies of inhibition of polyamine
synthesis by wound microflora for rapid wound healing and
prevention of subsequent cancer. The medicinal mixture “Ar-
menicum/Eflornithine” is a mixture of the drug “Armenicum”
and difluoro-methyl ornithine (DFMO). Cell culture exposure
of a-difluoro-methyl ornithine (DFMO), an inhibitor of ornithine
decarboxylase (ODC), results in almost complete elimination of
putrescine and spermidine and arrest of cell proliferation while
having little effect on spermine levels, leaving a cytostatic rather
than cytotoxic effect. “Armenicum”, by activating the synthesis
of fibronectin, promotes the synthesis of type | and Il collagens
at an early stage of the local inflammatory process, which are
then transformed into collagen fibrils. Anincrease in the amount
of fibronectin, in turn, suppresses eNOS and also reduces the
cytotoxic effect of high levels of NO. Thus, it can be assumed
that the medicinal mixture “Armenicum/DFMO” should be used
for wound healing.
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Development of new medications for treatment of dementia
and cerebrovascular diseases is important issue and purpose
of modern neuroscience. There are still uncovered mechanisms
in pathogenesis of development and progression of dementia
and cerebrovascular diseases which makes more difficult the
process of treatment of diseases. Current pharmaceutical tools
aren’t possessing enough effectivity for treatment of brain
diseases without neurological deficit. Crosslinking of several
mechanisms in pathogenesis of cerebrovascular diseases and
dementia makes more difficult to find out general pathway for
neuronal survival, but opens new targets for actions of medica-
tions for intermediate solutions of treatment of specific neuro-
logical disease.

Purpose of research was to find out effect of action of PKC
activator phorbol-12-myristate 13-acetate on activation of
pro-apoptotic mechanisms and decrease of neural stem cell
marker NeuN in brain during experiment. In a model of high fat
diet was shown the effect of action of apoptosis activator on
differentiation rate of neural stem cells and changes of specific

apoptosis, neurogenesis, phorbol-12-myristate

pro-apoptotic markers.

Experiments were carried out on 40 white male rats (n=10).
Animals were kept in general vivarium states with free access of
daily feeding. Model of high fat diet was developed by feeding
animals according to current protocols 20% carbohydrate, 20%
protein and 60% fat in daily food. Phorbol-12-myristate 13-ac-
etate was injected by 5mg/kg dosage. All procedures were
carried out under anesthesia (injection of 40mg/kg Nembutal).
Markers were detected by ELISA. Statistics was performed by
SPSS 21.0 program.

Results have shown that BAX increased by 27.1% 40% and
55.2% on 40", 60" and 90*" days, while Bcl-2 modifying factor
increased by 36.3% on 90" day (p<0.001). Therefore NeuNde-
creased by 29.1%, 44% and 56% during experiment (p<0.05)

Activation of pro-apoptotic mechanisms and its indirect
mechanisms of action on processes of neurogenesis and shrink-
age of differentiation of neural stem cells gives some hope that
furthermore research will reveal mechanisms which would be
effective to be targeted by pharmaceutical tools for stimulation
of healthy neurogenesis and neural differentiation in brain
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Wide range of risk factors are involved in development and
progression of cerebrovascular diseases. Low quality daily food
ratio and increased ability of aggregation of thrombocytes are
increasing risk of development and progression of cerebro-
vascular disease in parallel permanent hypercholesterolemia.
Hypercholesterolemia and apoE €4 allele are increasing risk of
dementia and post-stroke brain damage with furthermore de-
velopment of neurological deficit

Purpose of research was to find out the influence of injec-
tion of N terminal IGF-1 fragment (Gly-Pro-Glu) on expression of
several anti-apoptotic proteins in rats brain during experimental
model of post-stroke dementia via ligation of a. carotis interna
pars cerebralis. Point of interest of research were current pro-
teins as well as XIAP, CCS co-chaperone for SOD1 enzyme and
NeuN as a marker for neural stem cells.

Experiments were carried out on 48 white male rats (n=12).
Animals were kept in general vivarium states with free access
of daily feeding. Model of dementia was developed by ligation
of a. carotis interna pars cerebralis. N-IGF-1 (Gly-Pro-Glu) was
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injected by 5mg/kg dosage. All procedures were carried out un-
der anesthesia (injection of 40mg/kg Nembutal). Markers were
detected by ELISA. Statistics was performed by SPSS 21.0 pro-
gram.

Results are marking that XIAP protein increased by 23% on
90t day, while CCS protein increased by 19.2%, 27% and 34%
on 40%, 60" and 90" days (p<0.01). Therefore NeuN increased
by 21%, 33.25% and 38% during experiment (p<0.001)

Experimental peptides are possessing properties of stimu-
lation of neurogenesis in brain during neurodegenerative and
cerebrovascular disease. But few of them are demonstrating
power of action of direct anti-apoptotic mechanisms and action
on proteins which are responsible for prevention of oxidative
stress in brain. From this point of view this experiment illumi-
nates only one of sides of action of experimental drug candidate
molecules for treatment of selected disease and furthermore
research hopefully will open new horizons of understanding of
action of neurogenesis stimulatory molecule and differentiation
regulatory molecule in combined medical pill for clinical use.
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Despite the rising interest against new viral and bacterial
stains which are endangering safer life in the world and eventu-
ally concluding to development of pandemics, the other groups
of diseases are still near us. Non-infectious diseases are pos-
sessing properties of statistical growth and automatically it
leads to progression of mortality and morbidity in whole spec-
trum of disease statistics. There are specific mechanisms which
are associated with stimulation of expression of anti-inflamma-
tory cytokines in brain as well as IL-10 and SDF 1a for support-
ing brain against cytotoxic effects of oxidative stress and each
of mechanisms possess a role of general pathway for action of
medications.

Purpose of research was to find out changes of influence of
injection of forskolin on changes of levels of specific neurogen-
esis markers as well as Nestin Vimentin and NeuN during high
fat diet induced dementia like state in brain. cAMP dependent
pathways are still effective and modern from scientific and prac-
tical side of view to be stimulated by specific designated medi-
cations for treatment of mild dementia.

Experiments were carried out on 32 white male rats (n=8).
Animals were kept in general vivarium states with free access
of daily feeding. Model of high fat diet was developed by feed-
ing animals according to current protocols 20% carbohydrate,
20% protein and 60% fat in daily food. Forskolin was injected by
5mg/kg dosage. All procedures were carried out under anesthe-
sia (injection of 40mg/kg Nembutal). Statistics was performed
by SPSS 21.0 program.

Results have shown that Nestin increased by 28% 42.2%
and 53% on 40", 60" and 90" days, while Vimentin increased
by 31.4% on 90" day (p<0.001). Therefore NeuN increased by
25%, 41.3% and 57% during experiment (p<0.02).

Stimulation of neurogenesis is important part of treatment
of dementia, although there are still no serious medications
which would allow to boost and control this process in brain,
while there are various mechanisms, crosslinking of which finally
will conclude to developed medical pill in clinical use. Action on
cAMP dependent pathway is faster and direct pathway and pos-
sesses for some hope for development of intermediate solution
for drug development in area of treatment of dementia.
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Fermented milk beverage “Narine” was invented by Pro-
fessor Levon Yerzinkyan in Institute of Microbiology NAS RA
in 1964 intended for curing and prophylaxis of gut disorders
and substitute/supplement of human breast milk. Despite of up
to 60 years wide use in dozens of countries “Narine” remains
poorly investigated.

For cultivation of the starter culture skimmed milk and LAPTg
media were used. Standard methods for assessing growth and
fermentation rate, proteolytic activity, sensitivity to sodium
chloride and bile salts, antibacterial activity, auto- and co-aggre-
gation and adhesion to solvents, ribosomal 16S RNA and rpoA
genes sequencing were used.

According Berge’s manual and ribosomal 16S RNAandrpoA
genes sequencing data (GenBank accession no. HQ379170
and HQ379179 respectively) the starter of “Narine” was iden-
tified as Lactobacillus helveticus instead of formerly considered
Lactobacillus acidophilus. The identified strain was deposited

in the Microbial Depository Center (MDC) of RA as L. helveticus
MDC9602. The latter possesses resistance to 2-4% sodium
chloride, hydrogen chloride around pH 1 and 0.3% bile salts. It
has high adhesion and co-aggregation ability. Supernatant of L.
helveticus strongly inhibits the growth of E. coli, S. aureus and C.
albicans. Treatment of supernatant by proteases dramatically
decreases the antibacterial activity, which means that the main
antibacterial substance is of protein nature. MDC9602 is grow-
ing better in the milk rather than in the known microbiological
media. It is able to ferment milk within 4-5 hours and can acidify
the milk up to 350 °T, shows higher exoprotease activity com-
pared to other strains of L. helveticus.

The starter of Narine identified as L. helveticus expresses
probiotic and adaptive properties, such as antibacterial effect,
growth rate, the ability to resist to physical and chemical stress-
es (pH, bile, oxidative, and osmotic factors), the adhesion and
aggregation. Thus L. helveticus MDC9602 can serve as an ef-
ficient strain complementing the list of worldwide known pro-
biotics.
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Pharmacokinetics, sometimes described as what the body
does to a drug, refers to the movement of drug into, though, and
out of the body—the time course of its absorption, distribution,
metabolism and excretion. Currently, it is generally accepted
that a change in only individual pharmacokinetic characteristics
can lead to clinically significant changes in effect. Such pharma-
cokinetic characteristics are commonly called “pharmacokinetic
determinants”.

One of the first “pharmacokinetic determinate” was identi-
fied for antibiotics, it was proved that only a change in the to-
tal content of the active ingredient in the blood can lead to a
change in the severity of the effect of antibiotics. Insignificant
(less than 30%) changes in the rate of absorption or elimina-
tion of antibiotics did not cause statistically significant changes
in their effect.

In recent years, due to the craze of the use for dietary sup-
plements, which often contain extracts of medicinal plants, an
important the importance of studying the effect of herbal medi-
cines on the pharmacokinetics and pharmacodynamics of drugs
with a narrow therapeutic range, such as warfarin, theophylline,
etc. As example it is interesting to discuss the resuls of the com-
parative study of the effects of extracts of R. rosea and H. per-
foratum on the pharmacokinetics of theophylline and warfarin
in rats for precise identification the pharmacokinetic determina-
tere of this drugs.

Whilst there was little alteration in the pharmacokinetics
of theophylline when administered in the presence of SHR-5,
concomitant treatment with extracts of H. perforatum leads to
a significant decrease in the concentration of theophylline in the
blood of treated animals. Thus, total clearance and the apparent
volume of distribution of theophylline increased 5-6 fold in the
presence of H. perforatum, presumably occasioned by the acti-
vation of liver enzymes, consequently reducing the therapeutic
effect of theophylline. In contrast, these parameters were little
changed when R. rosea was co-administered with theophylline.
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Warfarin is a widely used oral anticoagulant but its use neces-
sitates a tight control on dosage. This drug is easily metabolised
in the organism by cytochrome P450, and a number of studies
have demonstrated significant pharmacokinetic/ pharmaco-
dynamic interactions between herbal products and warfarin.
Such interactions are of particular concern when perturbations
to the absorption, metabolism, or protein-binding capabilities
are suspected. Since warfarin has a relatively high elimination
half-life, the anticoagulant effect of the drug can be increased
dramatically by such interactions. Comparison of these profiles
reveals that the concentration of warfarin in the blood of ani-
mals treated with SHR-5 was slightly higher than in the control
animals during the first 8 h following administration and prior to
the concentration peak. The maximum concentration of warfa-
rin in the blood of animals treated with SHR-5 was also higher
than in the controls. However, following the attainment of peak
concentration, the pattern changed within the interval 12 to 24
h after drug administration such that the concentration of war-
farin in the blood of rats treated with SHR-5 was slightly lower
than that in control animals. After 24 h, the differences in mean
concentration values of warfarin between the two groups were
not statistically significant.

Moreover, the values of the main pharmacokinetic param-
eters of warfarin, were not significantly different between the
control animals and those treated with SHR-5.

Since the difference in the maximum concentrations of war-
farin between animals that had been treated with RRE and
those that had not was (only 25%), the risk of compromising the
safety and efficacy of warfarin by the concomitant administra-
tion of SHR-5 would not appear to be critical. The hypothesis
that simultaneous treatment with the two drugs would have no
influence on the pharmacological effects of warfarin is support-
ed by the results obtained with respect to Prothrombin time
(PT) measurements. The differences in mean PT __ values and
the areas under the effect-time curve were not statistically sig-
nificantly different between animals treated with SHR-5 and un-
treated animals.
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The study of mineral elements makes possible to evaluate
the presence of essential and conditional essential elements
in each herbal raw materials collected from different climatic
conditions, as well as the ecological safety of the raw materi-
als. Valeriana cardiola L. species is interesting from this point
of view. This species does not grow in Armenia, it is grown in
some mountainous regions of Armenia. The study of the mineral
composition of the rhizome and roots of the Valeriana cardiola
L. species grown in Armenia. The raw material of Valeriana car-
diola L. roots (Rhizomata cum radicibus Valerianae cardiola L.)
cultivated from Zovuni and Aparan collected in the second half
of September was served as a material for the research. In the
framework of the merchandizing analysis, the determination of
total ash was performed in the analytical test sample according
to the 13th Russian Pharmacopeia. The determination of macro
and microelements in the ash was carried out at the Institute of
Geological Sciences of the National Academy of Sciences of the

RA by using the DFS-8 device and the method of thermal emis-
sion photometric analysis. The results of the research showed,
that the total ash content in the samples of the raw materials of
Valeriana cardiola L. collected from different regions of Armenia
(Zovuni, Aparan) was no more than 14%, which did not exceed
the index set by the 13th Russian Pharmacopeia.According to
the analysis of the results, a high content of macro-, micro- and
ultra-microelements was observed in the raw materials. The
content of mineral elements in the raw materials collected from
Aparan prevailed over the indices of the raw materials collected
from Zowvuni. Lead was not found in the raw material of Valeriana
cardiola L. cultivated in the Kotayk and Aragatsotn regions. It
proved about the ecological safety of the latter and, in gener-
al, the minimal heavy metal contamination of Valeriana cardiola
L. acclimatized in these regions. The collected raw materials of
Valeriana cardiola L. species acclimatized in different regions of
Armenia are raw source of vital elements for the organism and
ecologically clean.
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Isoindole derivatives have shown high antinociceptive ac-
tivity according to our previous studies tested in the tail-flick
method. The mechanism of antinociceptive activity was not de-
termined. The molecules’ structure and deep research of cho-
linergic receptors were the main reason to find out structure
activity relationship of isoindol derivatives (GH-3, GH-9, GH-10)
and possible involvement of N-Acethyl Choline receptor into the
antinociceptive activity. The purpose of this study was to prove
N-Acethyl Choline receptor involvement into isoindol derivatives
antinociceptive activity and determine possible interactions
with the active center.

All the tested derivatives were synthesized in STCOPC. The
docking of compounds was performed using the computer pro-
gram GOLD. The molecule of the protein used in the study was
taken from Protein Data Bank (RCSB protein databank PDB
code 2XYT). The best cluster conformations and scores were

pertained and visually studied by using Computer Visualization
Pymol program.

The docking studies have shown that all the compounds bind
with the target in the active center as their internal ligand. All
three compounds (GH-3, GH-9, GH-10) interact with the active
center forming hydrogen and hydrophobic interactions. The
highest affinity towards the active center has shown the GH-
10 compound, which can be explained by the ability to make
more hydrophobic interactions in the active center than remain-
ing compounds, which can be explained by containing isopropyl
group in the molecule.

The study confirmed that all 3 compounds can bind to the tar-
getin the active center. The antinociceptive activity is related to
the alkyl group’s ability to form hydrophobic interactions, which
is the most expressed in compound GH-10. Thus, the tested
isoindole derivatives are new prospective molecules to develop
new antinociceptive medications.
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We investigated the quality indices and productivity of Stevia
rebaudiana, a valuable technical culture grown in the hydroponic
conditions. Steviosides in Stevia have high pharmaceutical po-
tential. These findings point to the presence of improved target-
ed pharmacologically active food products in Armenia, as well as
the possibility of producing multifunctional phytopreparations
from the endemic materials.

The aim of this study was to evaluate the efficiency of stevio-
side from Stevia on the degree of sensomotor functional recov-
ery of rat’s injured sciatic nerve.

Excess fructose consumption increase the vulnerability of
peripheral nerve to traumatic injury. In condition of fructose-in-
duced diabetes we evaluate the effects of i/minjection of stevio-
side after sciatic nerve crush-injury on the sensomotor recovery
of the damaged limb and a restoration of the electrophysiolog-

ical parameters of responses of motoneurons of spinal cord to
stimulation of the distal part of the injured sciatic nerve.

In condition of metabolic disorder after crush-injury stevios-
ide causes a rapid recovery of the sensomotor function of the
damaged limb. Stevioside caused an increase in variety of re-
sponses of ipsilateral motoneurons, with predominant excitato-
ry reactions and lack of share of nonreactive neurons in ipsilat-
eral units. The protective process of stevioside is achieved by
increasing the intensity of responses, redistribution of shares
and increasing the variety of responses, contributing to greater
integration of neurons into functional chains.

Generally, in condition of sciatic nerve crush-injure of high
fructose-diet rats stevioside from Armenian Stevia is able to
amplify positive adaptive changes of nervous system and en-
hance functional recovery.
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Numerous pleiotropic effects of the sodium glucose cotrans-
porter type 2 inhibitor empagliflozin are of interest. Experimen-
tal study of the effectiveness of empagliflozin in the treatment
of CHF in normoglycemia.

CHF in 50 rats was modeled as a result of permanent liga-
tion of the left coronary artery, 10 rats managed to perform a
sham operation. A month later, under the control of an echo-
cardiographic study, the operated animals were randomized
into 5 densities of groups of 10 animals: groups that did not re-
ceive, treatment groups that received empagliflozin, fosinopril,
bisoprolol and spironolactone, respectively, as monotherapy.
After 3 months of therapy, the analysis of echocardiography,
daily diuresis, and duration of treadmill running was carried out.
Empagliflozin resulted in slower progression of left ventricle
(LV)-dysfunction in untreated animals showing marked exercise
tolerance compared to reference disease in rats; moreover, no
lethal origin has been found. The data of this study suggest that
the use of empagliflozin in normoglycemic rats with CHF, as well
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as other main means of treating CHF, causes the development
of pathological remodeling of the LV. The latter expression oc-
curred in a progredient increase in LV dimensions (its end-dia-
stolic size and, especially, end-systolic volume) and a decrease
in its contractility (decrease in ejection frequency (EF) and
fractional shortening (FS)), which were increases in untreated
animals. In the groups of animals that received empagliflozin,
fosinopril and spironolactone, no changes were detected. An
exception was the animals treated with bisoprolol - they con-
tinued the frequency of FS and EF and the magnitude of mitral
valve exclusion systolic exclusion (MAPSE), which can be inter-
preted as a result of the direct cardiodepressive effect of bi-
soprolol. Animals of the same group did not show the increase
in body weight observed in all other groups. the reason turned
out to be a relatively high dose of drugs (10mg/kg), although the
latter was chosen based on the results of earlier experimental
studies. Empagliflozin improves exercise tolerance in normo-
glycemic rats with experimental CHF, outperforming reference
CHF prosecutions in this regard.
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The multiple effects of the sodium-glucose cotransporter
type 2 inhibitors empaglifiozin, including natriuretic effect, re-
duced osmotic diuresis due to glucosuria, and reduced after-
load due to the importance of high blood pressure, have led to
suggestions for the applicability of empagliflozin for the chronic
heart failure (CHF) treatment when carbohydrate metabolism
is excluded. Experimental study of the empagliflozin effective-
ness in the treatment of CHF in normoglycemia. CHF in 50 rats
was modeled as a result of permanent left coronary artery liga-
tion, 10 rats managed to perform a sham operation. A month
later, under the echocardiographic study control, the operated
animals were randomized into 5 densities groups of 10 animals:
groups that did not receive, treatment groups that received em-
pagliflozin, fosinopril, bisoprolol and spironolactone, respective-
ly, as monotherapy; the control group consisted of 10 rats with
sham surgery. After 3 months of therapy, the analysis of echo-
cardiography, daily diuresis, and duration of treadmill running
was carried out. Empagliflozin resulted in slower progression
of left ventricle (LV)-dysfunction in untreated animals showing
marked exercise tolerance compared to reference disease in
rats; moreover, no lethal origin has been found. The study data
suggest that the use of empagliflozin in normoglycemic rats
with CHF, as well as other main means of treating CHF, causes

the development of pathological remodeling of the LV. The lat-
ter expression occurred in a progredient increase in LV dimen-
sions (its end-diastolic size and, especially, end-systolic volume)
and a decrease in its contractility (decrease in ejection frequen-
cy (EF) and fractional shortening (FS)), which were increases
in untreated animals. In the groups of animals that received
empadgliflozin, fosinopril and spironolactone, no changes were
detected. An exception was the animals treated with bisoprolol
- they continued the frequency of FS and EF and the magnitude
of mitral valve exclusion systolic exclusion (MAPSE), which can
be interpreted as a result of the direct cardiodepressive effect
of bisoprolol. Animals of the same group did not show the in-
crease in body weight observed in all other groups. The reason
of turned out to be a relatively high dose of drugs (10 mg/kg),
although the latter was chosen based on the results of earlier
experimental studies. The most obvious of the observed cases
of a positive experimental study of empagliflozin during CHF is
the diuretic effect, which was convincingly confirmed in our ex-
periment, however, the severity of the urinary effect follows the
statement of moderate, observed with that in animals treated
with spironolactone. The sodium-glucose cotransporter type 2
inhibitor empagliflozin improves exercise tolerance in normo-
glycemic rats with experimental CHF, outperforming reference
CHF prosecutions in this regard.
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Selenium is an essential trace element which fulfils important
functions in the organism and is obtained from dietary sources
like oat, sunflower, chicken meat, eggs, etc. Its deficit may cause
various disorders, but an overdose can also cause poisoning,
because of dimethyl selenide formation in organism. The biolog-
ical activity of selenium is mainly connected with its antioxidant
properties, as it is an essential part of antioxidant enzymes i.e.
selenocysteine, glutathione peroxidase, thioredoxin reductase
and selenoproteins. Disturbances of oxidant balance have been
found to be involved in the pathogenesis of diverse illnesses.
Selenium administration has proved to be effective against di-
verse conditions. However, the narrow therapeutic window of
selenium, makes the choice of selenium a complex issue. Diver-
gent forms of selenium are still being studied, including inorgan-

ic and organic compounds and selenium nanoparticles. Howev-
er, the main source of selenium still remains food.

The purpose of the study is to show how the concentration of
selenium varies through dietary sources obtained from differ-
ent regions of Armenia depending on the difference of seleni-
um concentration in soil. During the analysis of soil for selenium
concentration the redox titration was used. During the titration
potassium permanganate oxidizes selenous acid to selenic
acid. The excess of permanganate is titrated using Mohr’s salt
solution in presence of Na,HPO,, which prevents the liberation
of MnO,. It was confirmed that selenium concentration varies
through different regions of Armenia which affects the Se con-
tent in food. Based on broad literature study we obtain that
Selenium is biologically important element. The Se content of
food varies considerably according to its concentration in soil
obtained from different regions of Armenia.
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Pyrimidine nucleotides activating the structural phospho-
lipids biosynthesis in the neuronal membranes appear a wide
range of biological activity, including stimulation of cerebral me-
tabolism and circulation. Based on above it was studied the ef-
fects of uridine 5-triphosphate and cytidine 5-monophosphate
combination on cerebral blood microcirculation, neurobehaiv-
ioral consequences and morphological changes of brain tissue
after local ischemia in rats.

Experiments have been carried out on inbred, albino rats.
Acute cerebral blood flow disorder was induced by unilateral oc-
clusion of common carotid artety (CCA). Local cerebral ischemia
was induced by middle cerebral artery occlusion (MCAO). Local
cerebral blood flow was registered by laser Doppler flowme-
try. Blood pressure and heart rates were monitored by tail-cuff
method. Rats behavioural changes after MCAO were evaluated
in elevated plus maze (EPM), passive avoidance and rota-rod

tests. Hystopathological analysis were performed by Nissl’s
staining method.

Conducted experiments evident that investigated nucleo-
tides combination lead to improvement of ischemic brain blood
supply in rats with unilateral CCA ligation without any changes
from animals’ arterial blood flow and hart rate. Under the con-
dition of local cerebral ischemia prevention of anxiety-like be-
havior, memory loss and motor coordination disorders were
observed in the nucleotide treated rats compared to control
group. Hystopathological analysis of brain tissue in nucleotides
injected rats after MCAO demonstarates reduced number of
dystrophic neurons, decreased processes of karyolysis com-
pared with control groups. Thus, obtained data concerning to
the cerebrovascular activity and neuroprotective properties
of 5-triphosphate and cytidine 5-monophosphate indicate that
pyrimidine nucleotides molecules could be served as potential
source for development of new drugs for ischemic brain pro-
tection.

STANDARTIZATION ISSUES OF HOP CONES
Khaliullina A.S., Aliullina L.A., Morgatskaya O.V., Shakirova D.Kh.
Kazan (Volga region) Federal University, Kazan, Russia
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Humulus lupulus L. - herbaceous perennial vine, belonging to
Cannabaceae family. To date, hop cones are recognized as offi-
cial herbs. Hop cones have a rich phytochemical profile and con-
tain essential oil, prenylated flavonoids and bitter acids, which
are responsible for the antimicrobial activity. The definition is
the hop cones content of biologically active substances - essen-
tial oil and flavonoids in terms of rutin - in according of the State
Pharmacopoeia of the Russian Federation of the XIV edition.
The purpose of the study is the experimental evaluation of of-
ficial pharmacopoeial methods of hop cones (Strobili Humuli lu-
puli) quality. The object of the study was used hop cones, which
were prepared in the Botanical Garden KFU. Morphological and
microscopical indicators and impurities of hop cones are consis-
tent with requirements of regulatory and technical documenta-
tion - State Pharmacopoeia of the Russian Federation of the
XIV edition. Hop cones are blended and fractionated. The con-
tent of the essential oil was measured by method 1 in according
of GPM 1.5.3.0010.15 of the State Pharmacopoeia of the XIV
edition. Also quality assessment of hop cones was carried out
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on the flavonoids in terms of rutin by differential spectropho-
tometry in according of GPM 2.5.0046.15 of the State Pharma-
copoeia of the XIV edition.

Essential oil content in hop cones was 2.7+0.3%; flavonoids
content was 0.41%0.2%. These indicators of hop cones quality
are consistent with requirements of regulatory and technical
documentation - part “Quantitative content” of State Phar-
macopoeia of the Russian Federation of the XIV edition. The
absorption of aliquot of extract from hop cones after adding
aluminium solution is consistent with the main spectral charac-
teristics of flavonoids. In this case, the observed bathochromic
shift of the long wavelength bands of flavonoids: | band - at a
wavelength from 300 nm to 319 nm; Il band - at a wavelength
from 372 nm to 477 nm. To date, the main biologically active
substances of hop cones are prenylated flavonoids and bitter
acids. But the bitter acids content is not normalized in according
of GPM 2.5.0046.15 of the State Pharmacopoeia of the XIV edi-
tion. In that regard, standartization of hop cones (especially the
development of antimicrobial drugs from hop cones) requires a
pharmacognostic informed revision.
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The share of non-communicable diseases is growing and,
as a dominant health problem, is closely linked to sustainable
development issues. Nowadays, the attention of specialists is
focused on the complex impact of rapidly growing chemical pol-
lution of the environment, due to numerous factors that shape
human health. The priority is explained by the increase in both
quantitative and qualitative emissions of chemicals, with an in-
crease in the number of global, so-called “eternal” pollutants.
This group includes organochlorine pesticides (OCPs), the use
of which is also closely associated with environmental pollution
by synthetic surfactants (SS), being a part of various pesticide
preparations. Some OCPs are included in the group of endo-
crine-disrupting chemicals that have the ability to disrupt the
hormonal balance, suppress the immune system, and increase
susceptibility to various diseases, including respiratory diseas-
es.

Purpose of study is to investigate the possible impact of
some pollutants on the respiratory diseases prevalence in cer-

tain marzes of Armenia. OCPs and SS were determined in the
environmental objects (surface waters, soil) and agricultural
plant products of certain regions of Armenia (Kotayk, Lori, Ge-
gharkunik marzes) by chromatographic, spectrophotometric
methods. The analysis of data on respiratory morbidity (total,
asthma) was carried out based on official statistical reports. The
average chronological indicators were calculated for different
population groups for dynamic pattern of disease prevalence.
Asthma prevalence rates were analyzed separately as consid-
ered environmental-related disease. Despite some multidirec-
tional nature of the results obtained, the data for respiratory
morbidity to a certain extent correlated with the status of the
environment in the studied regions.

The results obtained confirm the need of further research to
study the possible adverse effects of environmental pollution
on the morbidity, conduct a comparative analysis clarifying their
role in morbidity patterns, particularly with regard to respiratory
morbidity.
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The pharmaceutical industry is one of the country’s major
private employers. According to information accessible to the
LEPL Regulation Agency for Medical and Pharmaceutical Activ-
ities, 3255 pharmacists with higher pharmaceutical education
are now working as responsible person for pharmaceutical ac-
tivity in pharmacies in Georgia. Government of Georgia or an
administrative act of a state government body based on law,
which independently carries out political, state, social, educa-
tional, cultural and other public activities under state control; it
is also a separate organization from state government bodies,
established under a normative act of a supreme executive body
of an autonomous republic, which independently carries out so-
cial, educational, cultural and other public activities under state
control). An authorized pharmacy is subject to regulatory con-
trol, and its operation is only permitted after receiving specific
permission. Apart from the pharmaceutical products specified in
the authorized pharmacy permit (s), it is permitted to store and
sell (supply) voluntarily unregistered complementary medicines,
biologically active additives and paramedics, dental and medical
supplies, sickness and baby care products, baby food and baby

hygiene products, tampons and other similar products, food in-
tended for a specific contingent, cosmetics, hygiene and per-
fumed goods, eyeglasses, packaged drinking water (including
mineral water), and medical disinfectants.

The aim of the topic is to determine the place and priority
of pharmacy for the state; analyze the Georgian Law and reg-
ulation. To find out how flexible the national pharmacy policy is
in Georgia, a survey of the law and regulation and real phar-
macy market was conducted. All distributors of pharmaceutical
products have the obligation to submit a mandatory notifica-
tion, if they have a reasonable suspicion that the pharmaceu-
tical product has no right of entry to the Georgian market, is
falsified, faulty, inappropriate or expired. In such a situation, at
the same time, the seller is required to suspend the sale of a
suspect pharmaceutical product. The agency investigates the
information provided by the seller and, if the suspicion is not
verified, notifies the seller within a reasonable time frame. How-
ever, if it is determined that a series of pharmaceutical goods
have no right of access to the Georgian market, are falsified,
faulty, inappropriate, or expired, the agency shall supervise the
withdrawal of the pharmaceutical product from the wholesale
and retail sales networks.
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PHARMACISTS’S ROLE IN DIABETES MANAGEMENT IN GEORGIA
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Diabetes is a chronic disease, which improper treatment
causes the vital complications and adversely affects the pa-
tient’s quality of life. Therefore, it is important to mobilize all
medical staff, on the one hand, to timely diagnose the patient
and on the other hand to adequately manage it throughout the
treatment cycle, which will allow us to avoid possible complica-
tions caused by the disease and improve the patient’s quality of
life. First of all, we studied the recommendations and guidelines
in Georgia in the management of patients with diabetes and the
issues of involvement of various specialists in this process. In
the second stage, through specially prepared questionnaires,
we interviewed diabetic patients and pharmacists working in
pharmacy networks in different cities of Georgia. 68 pharma-
cists (mean age +/- SD 30 +/- 7.6) participated in the study, 97%
were female. We also interviewed 67 patients with diabetes
(mean age +/- SD 40 +/- 10.5), 78% were female. 48% of pa-

tients surveyed are insulin-dependent only, and 4% use both
insulin and oral anti-diabetic drugs. 89% of patients mentioned,
that they rarely use the services of a pharmacist regarding dia-
betes and prefer to consult an endocrinologist, however, more
than 50% of patients refused treatment due to financial factors,
which posed some threat to his health. Most patients use the
services of a pharmacist several times a week, although they
do not receive complete information about possible complica-
tions of the disease. A large proportion of 85% of pharmacists
wish to take special diabetes management courses in order to
improve their skills and be actively involved in the management
of patients with diabetes. The role and importance of the phar-
macist in the treatment of Diabetics in Georgia is not yet clearly
defined. Georgian guidelines do not clearly describe the role
and functions of a pharmacist, which is reflected in the results
of the study.
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GEORGIAN PHARMACEUTICAL MARKET AND SPECIFICS OF PRICE REGULATION
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Georgia’s pharmaceutical sector is import-oriented. Both im-
ported finished medicines and substances are imported into the
sales network in the name of products manufactured in Geor-
gia. The prices of medicines, as well as all imported goods, are
sensitive to the exchange rate of the GEL, with a decrease in
prices. The study includes analysis of Georgia and world drug
price policy and development of appropriate recommendations,
taking into account the political and economic situation. Discus-
sion analysis, in-depth interviews with respondents, questions
with industry experts were conducted to obtain information. The
research design includes an overview of documents (secondary
analysis of data from various sources and surveys, analysis of
information from a public source). In order to identify the fac-
tors hindering the formulation of the drug policy, a thorough re-
search of the Georgian pharmaceutical market is needed. The
study allowed us to evaluate the physical and financial access
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of the population to pharmaceutical products. When conducting
a drug pricing policy, it is important to study pricing based on
the data obtained. Interventions need to be planned, where ap-
propriate, including the use of the World Health Organization’s
first price regulation mechanism - price regulation-supply-chain
and distribution. The implementation of this mechanism is very
simple from a technical point of view, as the implementation of
this policy requires only information on medication prices and
sales data. It would be justified to use the fifth mechanism pro-
vided by the World Health Organization to promote the use of
generic medicines, which aims to increase the consumption of
available generic medicines compared to expensive original,
branded pharmaceuticals and thus reduce the cost of medi-
cines. Introducing this mechanism and encouraging the use of
generic medicines, including doctors, will in the future help the
population access to medicines financially and reduce the finan-
cial burden of medical expenses.
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Vanoxerine, or GBR 12909, is one of the most selective and
affinity ligands for the dopamine transporter. It is this feature
that makes it possible to consider the chemical structure of
GBR 12909 as a basis for the development of new biological-
ly active molecules with therapeutic potential in neurodegen-
erative diseases. Previously, our research team succeeded in
synthesizing a new universal analogue of GBR 12909, suitable
for modification with fluorophores and pharmacophores. Thus, a
new fluorescent analogue of GBR 12909 with BODIPY-acid was
accumulated selectively in dopaminergic neurons via the dopa-
mine transporter. This fact allowed us to develop a new method
for selective imaging of living dopaminergic neurons.

The aim of this work was to develop new bifunctional analogs
of GBR 12909 with antioxidant and anti-inflammatory effects.

Monoethylfumaric acid, activating the endogenous antiox-
idant system Nrf2/Keap1, and sulindac (drug with anti-inflam-
matory effect) were chosen as pharmacophore groups for
modifying the universal analogue of GBR12909. These phar-
macophores were attached to the distal amino group of the uni-
versal analogue GBR12909.

Bifunctional analogue with monoethylfumaric acid demon-
strated protective antioxidant properties under conditions of
oxidative stress in a model of peroxidation, as well as activation
of the Nrf2 antioxidative factor in cells SHSY-5Y. The analog of
GBR 12909 with sulindac demonstrated anti-inflammatory ac-
tivity, which was assessed by the level of nitric oxide (Il) in mi-
croglial cells BV- 2.

The experiments carried out for the first time demonstrated
the potential of similar GBR 12909 analogs for the creation of
new drug compounds.
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ALPHA-2 ADRENOBLOCKERS CEASE INCREASED OXIDATION OF PLASMA PROTEINS AND ANXIETY

OF RATS CAUSED BY CHRONIC NOISE EXPOSURE
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Noise is one of the environmental factors, which is consid-
ered as a powerful stressor for the organism. Generally, the
acoustic stress affects the behavior and physiological state of
humans and animals.

The goal of this study is to investigate the relationship be-
tween chronic noise exposure and the effects of adrenergic
alpha-2 receptor antagonists, beditin and mesedin, on the anxi-
ety and oxidation of plasma proteins and fibrinogen in rats. The
experiments were carried out on non-linear albino male rats, di-
vided into four groups (six animals in each): 1. Healthy controls
2. Exposed to noise of alevel 91 dB(A), eight hours daily, during

7,30 and 60 days; 3. Injected with 2 mg/kg of beditin (2-(2-ami-
no-4-thiazolyl)-1,4-benzodioxane hydrochloride)); 4. Injected
with 10mg/kg mesedin (2-(2-methyl-amino-thiozolyl)-1,4-ben-
zodioxane hydrochloride). For evaluating the cognitive impair-
ment, the Any-maze test was applied. The level of carbonylation
of proteins was assessed by reaction with 2,4-dinitrophenylhy-
drazine, spectrophotometrically. Chronic noise decreased loco-
motor activity and increased anxiety and oxidation of plasma
protein and fibrinogen. Intensity of these changes was depen-
dent on the duration of noise exposure. The Alpha-2 adreno-
blockers alleviate oxidative modification of plasma proteins and
reduce the cognitive impairment caused by chronic exposure to
noise.
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ELECTROSYNTHESIS OF SILVER METALS NANOCOMPOSITES IN A COPOLYMER MATRIX OF
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The synthesis of new functional thromboresistant non tox-
ic polymer materials with silver nanoparticles can expand the
assortment of materials used in pharmacy when creating new
drug forms. For the use of nanomaterials in medicine, they must
have thrombotic resistance, hydrophilicity, biological activity,
biocompatibility, and also have the ability, due to the presence
of functional groups, to find to various substances including
drugs, and delivery systems of drugs. Among metal nanopar-
ticles, silver nanoparticles exhibit the highest antibacterial and
antiviral activity. In this work, we aimed at the synthesizing of
silver-containing nanocomposites on pure iron and steel elec-
trodes when combining the process of electrochemical (co)
polymerization of VIM and AA with cathodic metal separation.
During the electrolysis of aqueous or aqueous ethanol solutions
of (VIM- is a nontoxic, LD, > 3500mg/kg) and AA or their mix-
tures of various ratios in the presence of AgNQ, (in some cases
in the presence of chitosan), in the presence of peroxide type
initiator, e.q., 4-trethytilperoxy-4-oxobutanoic acid (TBOBA) the

electroreduction potential of which is close to the potentials of
cathodic metal evolution -06-1.2V. The composition and struc-
ture of nanocomposites is confirmed by UV, IR spectroscopy,
X-ray diffraction analysis, transmission electron microscopy,
thermographimetric method, etc. An intense band at 1710 cm”!
in the spectra points to the fact that carboxyl group of the acrylic
acid in the co-polymers is not ionized. The number of notionized
carboxyl group (-COOH) in the nanocomposites decreased, and
a new absorption band at 1578 cm' appeared, which is charac-
teristic of stretching vibrations of the carboxylate-anion (-COO-
). In addition, in polymer of metal nanoparticles characteristic
is the planes of the crystalline phase of zero-valent silver. The
silver content in nanocomposite films is 7,6-9,3% according to
atomic absorption spectroscopy. They represent moderately
polydisperse crystalline forms sized 2-10nm. The data obtained
indicate that a nanocomposite of the following structure is
formed:

CH, COOH

e
cH” +e
AgNO3 n
TBOBA
OH

! o)
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COVID-19 ASSOCIATED INCRUSTING CYSTITIS
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The COVID-19 pandemic has become a test for the global
healthcare system. The most frequent complication of the dis-
ease is bilateral viral pneumonia, which leads to respiratory fail-
ure in many patients. Regarding respiratory infections, Covid-19
is multisystem disease and can lead to damage to almost any
human organ. The organs of the urinary system are no excep-
tion.

Purpose of the study is to present relatively rare bladder
complication in a patient with COVID-19-incrusting cystitis,
which may be encountered by urologists, internists and infec-
tious disease doctors in the treatment of patients.

Patient aged 76 was hospitalized in the urological depart-
ment with complaints of frequent and painful urination, blood
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in the urine. Within 3 months before hospitalization, the patient
was treated in the infectious diseases department. During the
hospitalization in the urology department, multislice computed
tomography of the urinary tract was performed, according to
which calcifications were determined along the wall of the blad-
der. The patient underwent en-block resection and vaporization
of the altered bladder mucosa.

In this clinical case, incrusting cystitis, in our opinion, can be
considered as a complication of a new coronavirus infection. Its
pathogenetic basis is probably the affinity of SARS-COV-2 to
ACE-2 receptors in the urothelium.

The presented clinical case indicates the need for a multi-
disciplinary approach to the treatment and rehabilitation of pa-
tients who have undergone a new coronovirus infection.
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COVID-19 pandemic caused by the severe acute respiratory
syndrome coronavirus SARS-CoV-2, today is one of the indica-
tors of the effectiveness of public health systems of modern
states. According to WHO, from 30.12.2019 to 13.09.2021,
the incidence of COVID-19 in children covers 22.6% of the total
structure and in 0.6% of cases leads to a fatal outcome of the
patient. At the same time, the segment of older adolescents
and young people aged 15 to 24 years makes the maximum
contribution to the structure of morbidity (14.5%) and mortality
(0.4%).

Purpose of the study was to conduct a post-marketing obser-
vational assessment of approaches to the treatment of children
with COVID-19 under the global clinical practice.

The materials for the study conducted by the content analysis
method were the methodological recommendations “Features
of clinical manifestations and treatment of the disease caused
by a new coronavirus infection (COVID-19) in children” (Russia),
“Diagnosis and treatment plan for new coronavirus pneumonia”
(China), as well as a group of recommendations for the treat-
ment of COVID-19 (USA).

It is established that the Russian guidelines for children con-
tain umifenovir, lopinavir/ritonavir, ribavirin, favipirovir. Oseltami-
vir is present in all recommendations with clarification of the
possibility of use only in patients infected with the influenza virus.
Remdesivir is the only drug approved by the FDA for the treat-
ment of COVID-19in children. This drug is registered in Russia un-
der three trade names, namely: remdesivir, vekluri, remdeform.

However, in Russian practice its use is not indicated in pediatrics.

In all the recommendations considered, the use of interfer-
on-alphais recommended in order to reduce the viral load at the
initial stages of the disease, relieve symptoms and reduce the
duration of pathology.

At present, there is no evidence base to support the use of
monoclonal antibodies against SARS-CoV-2 in children hospital-
ized with COVID-19. However, tocilizumab and sarilumab are
recommended for the treatment of cytokine storm in children
with COVID-19 in Russia. The FDA additionally recommends the
use of baricitinib in combination with remdesivir.

It is worth noting that the Chinese and Russian recommenda-
tions pay special attention to the pathogenetic and symptomat-
ic therapy of children, however, there are some differences in
dosages. So, in Russia the use of paracetamol at a dose of 60
mg / kg is recommended, in China- 10-15 mg/ kg. Also, ibupro-
fen is used in Russia at a dose of 30 mg/ kg, in China-5-10 mg
/' kg. It is noteworthy that metamizole sodium and antispasmod-
ics are indicated only in the recommendations of the Russian
Federation.

It is worth to pay attention that in all the cases considered,
depending on the severity of the patient and concomitant dis-
eases, it is possible to take glucocorticoids, anticoagulants, anti-
bacterial drugs, intravenous immunoglobulins, bronchodilators.

Post-marketing studies of the effectiveness of therapy for
children with COVID-19, including taking into account interna-
tional approaches, represent one of the vectors of improving
the drug provision of this segment of patients.
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Antimicrobial resistance is now considered to be a global
public health challenge, and misuse and overuse of antimicrobi-
als are among the main drivers of it. Dispensing prescription-on-
ly antimicrobials without prescription contributes to irrational
use of these medicines.

Purpose of the study is to evaluate the situation on dispens-
ing antimicrobials to out-patients in Armenia.

The study was conducted in Armenia. Data on medicines
dispensed to out-patients in 30 community pharmacies were
collected. The percentage of antimicrobials prescribed by phy-
sicians, the percentage of patients, who got antimicrobials with-
out providing a prescription and other related indicators were
calculated.

Antimicrobials have consisted 11.3% of all the dispensed

medicines. Only 14.6% antimicrobial medicines were dispensed
to patients who had prescriptions. 12.6% of antimicrobial medi-
cines provided without prescription were OTC-medicines; other
87.4% were prescription-only antimicrobials. 58.5% of all dis-
pensed antimicrobials were selected by physicians (informa-
tion was provided by patients), 10.5% of antimicrobials were
advised by pharmacists and almost one third was selected by
patients themselves, their family members, etc. More than 90%
of the total number of visitors, to whom antimicrobials were dis-
pensed, got them without providing a prescription.

The great majority of prescription-only antimicrobial medi-
cines are dispensed from community pharmacies without pre-
scription. Many antimicrobials are not prescribed by physicians
and are for self-medication. That means that many of prescrip-
tion-only antimicrobials are used in Armenia inappropriately.
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The problem of pharmacotherapy of cerebrovascular diseas-
es remains one of the most important areas of research.

The neuroprotective and cerebrovascular effects of endoge-
nously bioactive lipid N-arachidonoyl-GABA putative COX-2 me-
tabolite-GABA conjugate with prostaglandin E, (PGE,-GABA)
were studied by evaluation of lipofuscin levels under the condi-
tion of permanent focal brain ischemia and cerebral circulation
under the condition of global transient ischemia.

The study has been implemented using the models of occlu-
sion of left middle cerebral artery (MCAO) and global transient
ischemia of the brain. The methods of local blood flow registra-
tion by laser flowmeter and quantitative measurement of lipo-
fuscin by fluorescence spectroscopy were used.

PGE -GABA showed significant neuroprotective and cere-
brovascular effects in global and focal cerebral ischemia. In
the MCAO model PGE,-GABA at dose of 2 mg/kg/day admin-

istered i/p for 6 or 12 days prevented excessive accumulation
of lipofuscin in both brain hemispheres in rats with MCAO. The
cerebrovascular effect of PGE,-GABA exceeded the activity of
N-arachidonoyl-GABA, PGE, and nimodipine. The difference be-
tween the others substances is statistically significant (p<0.05).
PGE -GABA, unlike PGE, and nimodipine, increase the cerebral
blood flow in rats with global transient brain ischemia and has no
influence on the intact animals. This effect of PGE,-GABA has
been blocked by bicuculline, acting via GABA,-receptors of the
brain vessels. Bicuculline has no impact on the cerebrovascular
activity of nimodipine. Apparently, the GABAergic vascular sys-
tem of the brain is involved in the mechanisms of the cerebro-
vascular and neuroprotective action of the compound.

PGE,-GABA-AA-GABA putative COX-2 metabolite improves
cerebral circulation and prevents lipofuscin accumulation during
cerebral ischemia. Neuroprotective and cerebrovascular activi-
ty of PGE,-GABA indicates the need for further development of
this area of research.
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A comprehensive study revealed the neuroprotective prop-
erties of neurolipin N-arachidonoyl-GABA (GABA conjugate with
arachidonic acid), synthesized in the laboratory of oxylipins of
the Institute of Bioorganic Chemistry, Russian Academy of Sci-
ences. It should be noted that neurolipin is of natural origin, as
it was found in the brain tissue of cattle and in the brain tissue
of mice.

N-arachidonoyl-GABA was found to be able to improve blood
supply to the brain in conditions of global transient ischemia,
hemorrhagic brain damage, and combined vascular damage to
the brain and heart, while in intact animals it did not increase
cerebral circulation. It has been established that N-arachido-
noyl-GABA prevents the development of structural damage and
an increase in the level of lipofuscin in the brain tissue under
conditions of local permanent cerebral ischemia. It is important
to emphasize that N-arachidonoyl-GABA also has an antiaggre-
gatory effect. Therefore, the inclusion of an amino acid in the
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neurolipin structure transforms the aggregate activity of arachi-
donic acid into a diametrically opposite effect.

The ability of N-arachidonoyl-GABA, as well as known cere-
brovascular drugs (picamilon and mexidol) to demonstrate
cerebrovascular activity only under conditions of experimental
pathology, is characteristic of compounds with a GABA,-ergic
mechanism of action. Indeed, the cerebrovascular activity of
N-arachidonoyl-GABA is not manifested against the background
of the action of bicucullin. Therefore, we believe that the pres-
ence of an inhibitory amino acid in the structure of neurolipin
plays a decisive role in the implementation of the neuroprotec-
tive activity of N-arachidonoyl-GABA. As is known, GABA plays a
multi-circuit role (adrenergic, neurotransmitter, non-neuronal) in
the regulation of cerebral circulation.

Thus, the natural compound N-arachidonoyl-GABA, which
has pronounced cerebrovascular properties in cerebral isch-
emia and hemorrhage, prevents platelet aggregation, as well
as the development of structural damage and an increase in the
level of lipofuscin in ischemic brain tissue, is an endogenous vas-
cular neuroprotective factor.
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Some of the most common reasons to visit the pharmacy
for self-medication are minor gastrointestinal disorders, such
as diarrhea, constipation, heartburn, and flatulence. The litera-
ture proves that the main tool for management self-medication
during gastrointestinal symptoms is pharmaceutical care.

The aim of the study was to evaluate pharmaceutical care
during gastrointestinal symptoms in Republic of Armenia (RA),
highlighting the existing problems and to develop possible ways
to improve them.

A cross-sectional study was carried out from March 2018 to
November 2019 on the basis of an anonymous questionnaire.

During the research, the most frequently self-medicated
symptoms were specified. Disorders of the gastrointestinal sys-
tem occupy the second place (25%). According to the results

of the survey, the majority of consumers use over-the-counter
(OTC) drugs without consulting a specialist for minor gastroin-
testinal disorders, which is quite worrying. Most of the phar-
macists (44%) don’t inquire about the nature of the complaint
before dispensing the drug, and only 18% provide information
about the side effects of the given drug, and 45% about the
method of use. It becomes clear that only 20% of the consum-
ers were satisfied with the answers of the pharmacy employees
regarding the OTC drugs used for gastrointestinal symptoms.
It is also important to note that in case of the given symptoms,
the pharmacy employees offered a number of drugs that are
registered in RA as prescription drugs.

It can be assumed that it is necessary to improve the quality
of professional continuous education of pharmacy employees in
the direction of pharmaceutical care, as well as to develop phar-
maceutical care algorithms for the gastrointestinal symptoms.
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Non-steroidal drugs, especially propionic acid derivatives,
are widely used as analgesics, anti-inflammatory and antipyret-
ic drugs. However, their long-term use caused serious side ef-
fects. Therefore, the development of new drugs with high effi-
cacy and low side effects remains an important area of modern
medicine. Evaluation of non-steroidal anti-inflammatory com-
pound’s toxicometric parameters. The experiments were car-
ried out according to generally accepted toxicological methods.
S (-)-2-amino-3 - (4’-fluoro) phenyl propanoic acid was tested at
doses of 1000, 1300, 1600 mg/kg, and 3-propyl-5-thioxo-1, 2,
4-triazole-1yl]-a-alanine at doses of 1000, 1600, 2000 mg/kg
with single oral administration to rats. During the observed peri-
od integral indicators were evaluated: behavior, feed and water
consumption, body weight gain, etc. A macroscopic study of in-
ternal organs was carried out. Single median lethal dose (LD, )
was calculated by the Litchfield-Wilcoxon method modified by

Prozorovsky. The hazard class for oral toxicity was assessed in
accordance with regulatory documents. The clinical picture of
acute poisoning with S (-)-2-amino-3-(4’-fluoro) phenylpropanoic
acid was manifested by lethargy of animals, apathy for food and
water, pain and tactile irritants. The death of animals occurred
during the first two days. The absolutely lethal (DL, ;) dose for
rats was 1600 mg/kg, the maximum tolerated (DL ) dose was
1000 mg/kg and the median lethal dose was 1300 * 102 mg/kg.
Macroscopic examination of dead animals revealed hyperemia
and hemorrhages of internal organs, areas of necrosis in the
stomach. The clinical picture of intoxication with 3-propyl-5-thi-
oxo-1, 2, 4-triazol- 1-yl]-a-alanine is not pronounced. There were
no deaths of rats. The LD, of the drug is at a level of more than
2000 mg/kg. The experimental rats gained weight evenly and
did not differ from the control ones. 3-propyl-5-thioxo- 1, 2, 4-tri-
azol-1-yl]-a-alanine and S (-)-2-amino-3-(4’-fluoro) phenyl propa-
noic acid in acute oral toxicity are assigned to the 3rd hazard
class (moderately dangerous).
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The local irritant effect on the skin was evaluated on rats with
multiple (20) applications of “Yubivax” ointment with an expo-
sure of 4 hours. The observation period is 20 days. One of the
topical problems of medicine is research of new effective ways
of treatment of burn wounds. YSMU employees have created
a complex ointment named “Yubivaks” with the following in-
gredients in various proportions: sea-buckthorn oil, bees wax,
propolis, clove oil. Each of the ingredients has multipurpose bio-
logical activity. Aassessment of the local- irritating effect of the
ointment “Yubivax”. After contact, skin condition, the thickness,
the presence of hyperemia, erythema and edema were taken
into account. The irritant effect of the ointment on the mucous
membranes was evaluated on rabbits. A single dose of native
ointment was injected into the conjunctival sac of one eye. The
opposite one served as control. Within 14 days, daily monitor-

ing of the condition of the cornea and mucous membranes was
carried out. The criterion for irritation was hyperemia, increased
vascular pattern of the eyeball, lacrimation, swelling, partial
eversion of the eyelids, clouding of the cornea. The impact of
“Yubivax” on the skin of rats did not cause visible disorders: er-
ythema, edema, necrosis, and thickness of skin folds. The irritat-
ing effect of the ointment is not expressed. When assessing the
effect of the ointment on the mucous membranes when injected
into the conjunctival sac of the eye, hyperemia and profuse lacri-
mation are observed with a gradual decrease that disappeared
by the end of the second day of observation, which indicates a
slightly irritating effect on the mucous membranes of the eyes.
“Yubivax” ointment does not have a local irritating effect on skin
and has a slightly irritating effect on the mucous membranes.
The use of “Yubivax” from the position of local irritant action
can be safe.
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Non-alcoholic steatohepatitis (NASH) has multiple extrahe-
patic complications, possibly including the impairment of neu-
romuscular joint function. Empagliflozin (EMPA) and L-ornithine
L-aspartate (LOLA) have therapeutic value for NASH, but their
effects on neuromuscular activity are not known.

The study was performed to test whether EMPA and/or LOLA
would have a beneficial effect on neuromuscular joint dysfunc-
tion induced by experimental NASH.

100 male C57BI/6 mice were randomized into 4 groups: (1)
Intact (n = 10; 0.9% NaCl p/o qd); (2) Control (n = 30; NASH +
0.9% NaCl p/o qd); (3) LOLA(n = 30; NASH + 1.5 g-kg b.w.”" LOLA
p/o qd); (4) EMPA (n = 30; NASH + 10 mg-kg b.w."" EMPA p/o qd).
NASH was induced over 3 months using a combined diet/chem-
ical model. M-waves were registered in the left m. gastrocne-
mius (MQ) and right m. biceps brachii (MBB) following electrical
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stimulation (0.1 ms, 1-10 mAin increments of T mA) of the left
n. ischiadicus and right n. musculocutaneus, respectively, using a
Neuro-MEP-8 8-channel system with Neuro-MEP. NETw 3.7.3.7
software.

In the Control group, peak M-wave amplitudes and onset cur-
rents were decreased in the MG (p<0.01 and p<0.05 vs. Intact),
and peak latencies were increased (p<0.05 vs. Intact) in the
MBB. EMPA increased peak latencies in the MG, and reduced
peak latencies in both MG and MBB (p<0.01 vs. Control for all).
LOLA reduced peak latencies in both MG and MBB (p<0.01 vs.
Control for both). No changes in peak currents were observed in
either MG or MBB.

Experimental NASH was associated with neuromuscular joint
dysfunction, possibly caused by peripheral neuropathy. EMPA
and LOLA were able to restore some of the M-wave parameters
in upper and lower extremity muscles, indicating improved neu-
romuscular activity.
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BIOEQUIVALENCE STUDY OF PARACETAMOL 0.5 TABLETS REGISTERED IN RA BY THE BIOWAVER

METHOD

Pstikyan L.A.", Sargsyan FA.', Soghbatyan L.T.", Zhamharyan A.G.', Mkhitaryan S.F.?, Yenokyan B.J.?
'Department of Pharmacy, Yerevan State Medical University, Yerevan, Armenia
’Department of Pharmaceutical Technology, Yerevan State Medical University, Yerevan, Armenia

Corresponding author e-mail: liannapstikyan@mail.ru

Keywords: biowaiver, paracetamol tablets, dissolution profile.
According to the normative documents of WHO and FDA, for
some generic drugs /n vivo bioequivalence studies can be re-
placed by the study of comparative in vitro dissolution profiles
by the “biowaver” procedure. It only applicable for BCS Class
| compounds, if the substance immediate release and Class
Il drug substance, if the test product and reference product
display very rapid in vitro dissolution characteristics under the
defined conditions. The purpose of this study was to compare
dissolution profiles of paracetamol 0.5 tablets registered in the
RA according to the biowaiver procedure. In this study, we com-
pared the in vitro dissolution profiles of two paracetamol 0.5
tablet formulations manufactured by Pharmstandard and So-
pharma. Comparison of dissolution profiles was carried out ac-
cording to WHO Guidance (75rpm, 37%0.5°C, dissolution media
volume was 900ml). All dissolution studies were performed us-
ing USP Apparatus 2. Dissolution media were buffer solutions:

hydrochloric acid solution (pH 1.2), acetate buffer solution (pH
4.5) and phosphate buffer solution (pH 6.8) prepared according
to USP XXX. The sampling was carried out at 5, 10, 15, 20, 30
and 45 min for the dissolution profile. Quantitative detection
has been performed using UV-VIS spectrophotometer at 243
wave length. The obtained data indicate that two formulation
paracetamol 0.5 tablets were rapidly dissolved (>85% of the la-
beled amount of drug in 30 minutes) in all three-dissolution me-
dia. The percent relative standard deviation (% RSD) for all time
points fulfills all requirements (<20% for 15 min, <10% for other
time points), so results are valid. Moreover, both tablets (manu-
factured by the pharmaceutical companies Pharmstandard and
Sopharma) have high solubility. Based on obtained data, we can
conclude that the similarity of dissolution profile of paracetamol
tablets manufactured by Pharmstandard and Sopharma has
been demonstrated due to very rapid dissolving of tablets.
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This study was carried out to investigate qualitative-quantita-
tive composition of organic compounds of extracts of the roots
and seeds of Rumex crispus. The infusion or decoction of R.
crispus is commonly used in folk medicines for the treatment of
internal bleeding and vascular diseases. By this reason, the sep-
aration of bioactive compounds from different organs of Rumex
crispus and their quantitative and qualitative analysis are neces-
sary to demonstrate the effectiveness of bioactive compounds
in order to verify the accuracy of traditional methods. The work
was conducted by three steps: a) quantitative and qualitative
analysis of extracts from various organs of Rumex crispus using
the modern methods of physicochemical analysis, b) separa-
tion of fatty oils from seeds of Rumex crispus, qualitative and
quantitative analysis of fatty acids contained in that oil and de-

termination of their structure, c) isolation and characterization
of individual compounds from alcoholic extract of roots of Ru-
mex crispus and determination of their structure. The Fatty oils
from seeds of Rumex crispus have been obtained by Soxhlet
extraction method. The qualitative analysis of fatty acids in fatty
oils were performed using gas-liquid chromatography method
(“vet 800”). It was confirmed that the following fatty acids exist
in fatty oils separated from seeds of Rumex crispus: lauric acid,
palmitic acid, cis-, trans- oleic acid, stearic acid.

Amethod for obtaining fatty oils from seeds of Rumex crispus
has been developed, which ensured separation of the maximum
amount of fatty oils from a raw material. Due to the low boiling
point of methylene chloride, the solvent was removed under
mild temperature conditions. This condition is very important for
the activity of biologically active substances in fatty oils.
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The development of new dosage forms for the treatment
of dental diseases is relevant now. The medicinal data showed
that the most common inflammatory disease of the oral cavi-
ty is gingivitis (more than 62%). There is a lot of dosage forms
used for treating of this disease, which contain anti-inflammato-
ry agents. The aim of the study was to choose the best dosage
form for treating gingivitis.

During the experiment it was estimated than gels are the
most common dosage forms (44.4%). Gels have many advan-
tages such as easily applying, good adhesive properties, signifi-
cantly prolonging the effect of the drug. There was established
that the most common bases for gels are cellulose esters, poly-
ethylenglycols, carbopol.

At present, the prevalence of periodontal diseases has in-
creased dramatically and has acquired the significance of both
a general medical and social problem. This group of diseases
is caused by factors such as: violation of oral hygiene, frequent
consumption of carbohydrate food, which leads to the forma-
tion of dental plaque, improper setting of orthodontic (mouth
guards, braces and plates for bite correction) and dental pros-
theses (prostheses, tooth crowns), decreased secretion saliva,
traumatic injuries. In addition to these factors, chronic diseases
play an important role: hypertension, diabetes mellitus, obe-
sity, atherosclerosis and its complications. The risk group also
includes: smoking, stress, gastrointestinal diseases, and lack of
vitamins. The cause of periodontal disease is the formation of
microbial plaque, which is an accumulation of bacteria that cause
demineralization of the enamel and lead to inflammatory dis-
eases of the gums and destruction of the structure of the teeth.
The microbial plaque is formed by anaerobic and gram-negative
microorganisms: Streptococcus sanguinis, Streptococcus oralis,
Streptococcus mitis, Fusobacterium, Actinomyces, Fusobacteri-
um nucleatum, Prevotella intermedia and Capnocytophaga.

Periodontal diseases are an extensive group, including: gin-
givitis, stomatitis, periodontitis, parodontosis. Gingivitis is the
initial stage of paradontium, which is characterized by gingival
inflammation caused by the adverse effects of microbial plaque.
The second stage of paradontium is stomatitis, in which ulcers
form on the oral mucosa. Progressive destruction of the normal
structure of tooth foundation characterizes the inflammatory
disease periodontitis. The final stage of paradontium is paro-
dontosis, in which periodontal tissues (gums, muscle ligaments,
bone tissue) are destroyed and the necks of the teeth are ex-
posed. The number of the population suffering from chronic in-
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flammatory diseases of periodontal tissues is about 98%.

Studies have shown that gingivitis is the most common, it
accounts for about 62% of all pathologies, so treatment in the
early stages and prevention of further development is relevant
and necessary. In modern periodontology, the priority is con-
servative treatment, which has a sparing effect on periodontal
tissues, affects microorganisms and leads to their destruction.

Thus, it is necessary to elaborate new dosage forms for
treating of gingivitis as the most common periodontal disease.

The aim of the study was to choose the best dosage form for
treating gingivitis.

Standard economic and marketing techniques were used to
study the market for dental drugs.

Areview of the pharmaceutical market of drugs for the treat-
ment of periodontal diseases was carried out. The most com-
mon dosage form is gels, which account for about 44.4% of the
entire range of dosage forms, then in terms of prevalence - top-
ical solutions - about 26%, pastes - 18.5%, sprays - 7.4%, dental
powders - 3.7%. Gels have many advantages over other dental
dosage forms: they are easily applied to the surface of the oral
mucosa, adhere well to it, and provide long-term contact with
the treated surface, significantly prolonging the effect of the
drug.

As known, the composition of gels includes: active ingredi-
ents, gel bases and excipients. The analysis of data on groups
of excipients used for gels bases was carried out. Thus, most
often, polyethylene glycol - 6000 is used in the compositions of
dental gels - 30%, 26% carbopol; hydroxyethyl cellulose (HEC)
and hydroxypropyl methylcellulose (HPMC) are found in gels in
11% of drugs. Other gel bases make up 14%. These include:
methylcellulose (MC), polypropylene glycol, carboxymethylcellu-
lose (CMCQ).

As a result of the research, it was found that the most prom-
ising dosage forms for use in dentistry application are gels.
Gels have a number of undeniable advantages: gels are easily
applied to mucous membranes, show good adhesion and allow
prolonged release of the drug from the gel base.

The polymers that are most often used for the manufacture
of gels have been identified. There was established that the
most common bases for gels are cellulose esters, polyethylen-
glycols, carbopol-containing. The results obtained will form the
basis for further research on the development of the composi-
tion and technology of dental gel for the treatment of inflamma-
tory diseases of the oral cavity.
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Previous study had shown the central analgesic character-
istics of the recently synthesized peptide compounds in the
“Tail-Flick” test, indicating the presence of spinal mechanisms
of antinociceptive activity. Although the processes of their pos-
sible penetration into the BBB were not clarified. Our research
focused on evaluation of potential permeation paths and the
purpose of this study was to prove in silico and in vivo perme-
ability of aforementioned compounds through the blood-brain
barrier. Drug-like properties and physicochemical constants
of peptides were calculated using the SWISSADME website.
Through Cbligand.org/BBB/ website, the calculation of the BBB
penetration index was also carried out. Afterwards, the dock-
ing of compounds was performed using the computer program
Autodock vina_1_1_2 wi32. In order to detect the quantity of
the compound in the cerebrospinal fluid, a reverse phase HPLC

analysis with UM detection was performed. All compounds
match to Lipinski’s rule, except for a few deviations, that have a
quite big molecular weight. BBB permeability index is negative
for all compounds (BBB-), and it may be assumed because of
the high results of TPSA. The MCT1 transporter was selected
as a prospective target transporter for docking experiments
because the compounds have a free carboxyl group. Docking
study discover that dipeptide with tryptophan residue has high-
est affinity and it was used for in vivo studies. Following injection
of the corresponding compound into the rats, HPLC analysis
showed that the retention time of the substance ranges 1.977-
2.063 min and the concentration in the cerebrospinal fluid is
around 0.0198 mg/ml. The determination of compounds in the
cerebrospinal fluid of rat evidence that they penetrate the BBB,
however passive transport does not work for those compounds.
They require a certain carrier system to be transported through
BBB, which can be MCT 1.
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Non-alcoholic fatty liver disease (NAFLD) is an independent
nosological unit that combines clinical and morphological chang-
es in the liver: steatosis, NASH, fibrosis and cirrhosis. NAFLD is
closely associated with obesity, especially abdominal, metabolic
life syndrome (MS), which significantly increases cardiometabol-
ic risk and leads to disease morbidity, prognosis, and disease
duration.

The study was performed to investigate the comparative ef-
ficacy of the tested drug tablets containing 18% Cistus extract
(in 2 doses) in comparison with the reference drug Ursosan® (in
a therapeutic dose) when administered intragastrically to male
mice in @ model of NAFLD induced by intraperitoneal weekly ad-
ministration 5% oil solution of carbon tetrachloride against the
background of a high-fat diet.

The study was carried out on 125 inbred C57BL/6 male mice
weighing 16-18 g. The mice were divided into 5 groups: group
1 -Intact (n=25), group 2 - CCl4 + high-fat diet (NAFLD) (n=25),
group 3 - NAFLD + tablets with Cistus extract dose 1 (n=25),
group 4 - NAFLD + tablets with Cistus extract dose 2 (n=25),
group 5 - NAFLD + Ursosan® (n=25). Tablets containing Cistus
extract and Ursosan® were administered to animals daily (1 time
per day) intragastrically in the form of suspensions for 90 days.

Based on the data obtained, it was found that dietary supple-
ment tablets containing 18% Cistus extract have a pronounced
effectiveness in NAFLD.

It was found that tablets containing 18% Cistus extract have
a pronounced dose-dependent hepatotropic (hepatoprotective)
effect, comparable, and in some cases superior (including the
effect on the hard end point) of the reference drug Ursosan®.
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Sigma-1 receptor (SigmalR) is an endoplasmic reticulum
(ER) resident ligand-dependent chaperone. SigmalR is pre-
dominantly expressed in mitochondria-associated membranes
(MAMs) where it modulates protein folding, Ca?* flux into mi-
tochondria, and ER stress sensors. Under ER stress or ligand
activation, Sigma 1R is able to translocate into plasma and nu-
clear membranes within cholesterol-rich lipid microdomains and
regulate the functional activity of target ion channels, receptors
and enzymes.

Purpose of the study is to determine the involvement of Sig-
ma 1R chaperone in the mechanisms of formation of emotional
stress reactions, anxiolytic and neuroprotective action of fabo-
motizole.

With a set of in vitro and in vivo methods evaluate indexes

of the mechanisms of cytoprotection and pharmacodynamics of
fabomotizole.

The response to emotional stress was been found to be
consistent with Sigma 1R activation. Ligand properties of fabo-
motizole to SigmalR, its ability to induce translocation of Sig-
ma 1R from ER towards plasma and nuclear membranes, and
the dependence of fabomotizole anxiolytic effects on SigmalR
were proved. We revealed neuroprotective properties of fabo-
motizole dependent on the interaction with SigmalR in an ex-
perimental model of Parkinson’s disease. The cyto- and neuro-
protective properties of fabomotizole were established in the
modeling of hypoxic, ischemic and other injuries in vitro and in
vivo.

Sigma 1R is a new pharmacological target for neuroprotec-
tive and anxiolytic action. Fabomotizole along with its anxiolytic
effect has neuroprotective properties.

UDC:615.12:614.27(479.25)
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Labeling is an integral part of medicines information. Howev-
er, sometimes pharmacists do not maintain the package integ-
rity of medicines when dispensing products to patients at com-
munity pharmacies. As the results patients can have problems
with access to the medicines labeling and the Patient Package
Inserts information.

The objective of this work was to study the pharmacists’ at-
titude to maintaining the package integrity of medicines when
dispensing products to patients.

Survey was conducted in all the regions of Armenia. Ques-
tionnaire was developed and distributed. 348 community phar-
macists participated in the study. The results were analyzed
with the SPSS statistical software.

71.6% of respondents reported that they practice dispens-
ing medicines after splitting original pack. The majority (91.7%)
of pharmacists consider that this practice is not appropriate.
Opinion of professionals on appropriateness of splitting original
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pack depends on their work experience: all the specialists with
a work experience from 16 to 25 years and more than 36 years
suppose that splitting original pack is not an appropriate prac-
tice (p = 0.048). 77.9% of professionals reported that they are
not comfortable with dispensing medicines without an original
pack. 62.6% of professionals suppose that premises for dis-
pensing are not meet sanitary standards necessary for dealing
with medicines repackaging. 60.6% of respondents noted that
medicines are dispensed without patient information, 58.9%
believe that splitting original pack can affect the quality of the
dispensing medicines.

The majority of community pharmacists not always are main-
taining the package integrity of medicines when dispensing
products to patients and most of them consider the current
practice of dispensing medicines after splitting manufacturer’s
original pack to be is not appropriate. The majority of respon-
dents point out certain reasons supporting their opinion.
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It's prominent that natural sources in the development of
safer pharmacological agents remain an important way for the
creation and design of new medicines. Taking into account the
reach content of polyphenolic substances, anthocyanins, par-
ticularly cyanidin, cyanidin-3-rutinoside, cyanidin-3-glucoside,
cyanidin-3-sophoroside, cyanidin-3-glucosyl rutinoside in sour
cherry and their content up to the environmental factors such as
temperature, light and highness gave a basis for investigation
of the active substances and pharmacological activity of freeze-
dried sour cherry of Armenian flora.

Experiments were carried out on white inbred male rats,
weighing 180-220g. Anti-inflammatory activity was evaluated
by xylene induced inflammation method using 70% ethanol ex-
tract of sour cherry injected intraperitoneally (i/p) at a dose 500

mag/kg. The content of anthocyanins was determined in freeze-
dried sour cherry by spectrophotometric analysis.

Experimental data evidence that freeze-drying leads to the
increase of anthocyanins content about 1.8 fold compared with
70% ethanol extract of sour cherry fruits.

It was obtained that i/p injection of 70% ethanol fruit extract
accompanied by anti-inflammatory action decreases the rats in-
flamed ear’s weight by 59,3% compared with the control group.

Thus, obtained results concerning the anti-inflammatory ac-
tivity of sour cherry extract and the high content of anthocya-
nins in freeze-dried products compared with ethanol extract can
serve as a milestone for the development of a new dosage form
based on freeze-drying technology due to rich natural, effective
agent for correction of pathologies accompanied with inflamma-
tion.

UDC:615.322:616.82-092.9

PLASTICITY OF RAT’S ENTORHINAL CORTEX INDUCED BY FRUCTOSE OVERLOAD AND

GALANTAMINE TREATMENT

Sukiasyan L. M., Lorikyan A. G., Chavushyan V. A.

Orbeli Institute of Physiology NAS RA, Yerevan, Armenia
Corresponding author e-mail: lilit.sukiasyan@inbox.ru

Keywords: entorhinal cortex, fructose, Galantamine, plasticity.

The fructose containing beverages intensive use in humans
causes clinical symptoms of the metabolic syndrome (MetS).
MetS affects the cholinergic transmission and cognitive func-
tions. Galantamine, a centrally acting acetylcholinesterase in-
hibitor, has been shown to improve significant aspects of MetS
pathophysiology, such as inflammation and insulin-resistance.
Fructose overload in experimental animals has been associated
with insulin-resistance, neuroinflammation and dementia. We
supposed galantamine could be beneficial in treating neuronal
cholinergic disorders in fructose-induced MetS.

The aim of this study was to evaluate the synaptic plasticity
(and related biomarkers) of cholinergic neuronal chain in rats in
the fructose-induced MetS and galantamine therapy.

The Fructose group rats received a 50% aqueous solution of
dietary fructose instead of drinking water for 9 weeks. The Fruc-
tose+Galantamine group rats received fructose for 9 weeks and
Galantamine (Nivaline, 0.25 mg/kg/day) injected intramuscularly
from the 6-th to 9-th weeks. After 9 weeks the spike activity of

the entorhinal cortex single neurons was extracellularly record-
ed in vivo during high-frequency stimulation (tetanization) of the
cholinergic basal nucleus (NB).

Singleunit recording and analysis in real time before stimu-
lation (background activity), poststimulation and tetanization
revealed degenerative changes in short-term plasticity in the
Fructose group, expressed in drastically decrease of the per-
centage share and excitation strength during tetanization time
in the cortical neurons responses to high-frequency stimulation
of NB. Galantamine resulted in: i) increase in the portion of
post-stimulus excitatory responses (significantly above normal)
without excitation strength restoration during tetanization time;
i) a significant increase in the portion and strength of inhibitory
responses during tetanization time.

Galantamine caused an increase of the percentage share
and strength of the tetanic depression - posttetanic potenti-
ation combination, contributing to greater integration of corti-
cal neurons into cholinergic chains and enhancing homeostatic
plasticity in fructose overload.
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Carried out investigation revealed mesedin neuroprotective
properties on the brain tissue conditioned by acute ischemic dis-
orders, which are first reason of disability and the second rea-
son of mortality all over the world. Mesedin is an a-adrenoblock-
er with antihypoxant and antiaggregant activities synthesized
in the Scientific Technological Center of Organic and Pharma-
ceutical Chemistry NAS RA. The study of the effect of mese-
din under condition of cerebral circulation disorder induced
by ligation of rCCA revealed the ability (10mg/kg and 25mg/
kg) to recover the impaired local cerebral circulation almost
to its baseline level, without notable changes in the systemic
arterial pressure. It was obtained, that the antihypoxic proper-
ty of mesedin in ischemic conditions caused byrCCA ligation is
manifested by significantly prevention the increase in the level
of MDA, as well as the quantities of aldehyde- and ketone-dini-
trophenylhydrazones of neutral character, also aldehyde- and
ketone-dinitrophenylhydrazones of basic character. Studies of
mesedin on the behavioral changes and memory caused by the
left MCA ligationshowed that mesedin prevents the mentioned
shifts caused by local ischemia. The experiments performed in

the EPM test showed that mesedin (10mg/kg) on the 6" and
especially on the 12% day of MCA ligation weakens the anxiety
development caused by the ischemic disorders and decreases
the motor activity fall which is expressed more distinctly at a
later date of ischemia. At the same period of ischemia, exper-
iments performed in the “Rota-Rod Treadmill” test recorded
correction of the rats’ motor coordination impairments, which
had statistically verifiable character in all studied phases of isch-
emia. In case of long term administration of the drug, the loss
of memory was completely prevented in all animals tested in
passive avoidance test. Neuroprotective effect of the drug was
confirmed by morphological studies which testify that mesedin
mitigates structural alterations caused by the ligation of the left
middle cerebral artery. All of this demonstrates that the use
of mesedin as a potential medicine for correction of cerebral
ischemic disorders is justified, since along with its property to
improve the cerebral blood flow, to prevent the development
of structural changes and neurobehavioral impairments caused
by brain local ischemia, this compound mitigates the aggressive
action of oxidative stress, protecting the brain tissue from con-
sequences of hypoxia.
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Angiotensin Il receptor blockers (ARB), in particular valsar-
tan, are widely used for the treatment of arterial hypertension
(AH). This active pharmaceutical ingredient (API) has proved
high safety and efficacy in the treatment of hypertension.
Therefore, the research of the technological properties of API
valsartan for the further development of a solid dosage form is
a relevant topic.

The assessment of flowability and compressibility of API
valsartan, according to pharmacopoeial criteria (flowability and
bulk density) and the calculated values of the Carr index (Cl) and
Hausner index (IH).

API valsartan (Zhuhai Rundu Pharmaceutical Co., China).
Equipment: analytical balance SARTOGOSM CE224-C with an
accuracy of 0.1 mg, Russia; granulate flow tester ERWEKA GT,
Germany; tapped density tester ERWEKA SVM 221, Germany
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(equipment of GMP training-center of Center for Collective Use
of SPCPU). Methodology: State Pharmacopoeia of the Russian
Federation XIV edition, volume 2.

The flowability was 0.0 s/100 g, without stirring. The value of
bulk density before compaction (Da) was 0.44 g/ml, after com-
paction (Dc)-0.73 g/ml. Due to the values Da and Dc, the values
of Cl and IH were calculated - 1.66 and 39.73%, respectively.

The value of the API flowability is rated as unsatisfactory.
The closer values of Da and Dc, the smaller Cl and the closer
IH to unity led to the better flowability and compressibility of
API. Based on the obtained experimental and calculated data,
the technological properties of valsartan (flowability and com-
pressibility), that are key for further tableting, are assessed as
unsatisfactory. Therefore, it is important to select appropriate
excipients and technological scheme for the further develop-
ment of valsartan tablets.
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Current data indicate the importance of BDNF/TrkB pathway
for depression pathophysiology and significance of TrkB as a
valuable target for antidepressants. Orally available dipeptide
GSB-106, resembling the part of BDNF loop 4, has been devel-
oped at the Zakusov Institute of Pharmacology. The compound
exerts a trophic effect, up-regulates the TrkB phosphorylation,
downstream signaling pathways and shows the antidepressant
effect in the behavioral tests.

Purpose of the study was to examine the cell survival-pro-
moting activity /n vitro and the potential antidepressant-like ef-
fects of GSB-106.

Experiments were conducted in SH-SY5Y cells in serum-free
conditions. Antidepressant-like effect of GSB-106 administra-
tion (1 mg/kg, 26 days, per os) was evaluated in unpredictable
chronic mild stress model (UCMS). The levels of BDNF, Akt, BAD

proteins, TrkB site-specific phosphorylation were assayed by
Western blot.

GSB-106 decreased amount of cells in early and late apop-
tosis, elicited the increase of BADPSe'3¢ and AKTP>™73 under
serum-free conditions. In mice exposed to UCMS, chronic GSB-
106 treatments decreased the immobilization by 2.9 folds
(Porsolt’s test). GSB-106 restored a decrease in BDNF level
induced by the UCMS in prefrontal cortex and hippocampus;
activated a TrkBY7°®797 phosphorylation in prefrontal cortex; in-
duced an increase of TrkBY®'® phosphorylation in prefrontal cor-
tex and hippocampus.

The study revealed that the survival of serum-deprived SH-
SY5Y was dependent solely on the presence of GSB-106. GSB-
106 treatment during continuous UCMS resulted in a BDNF
increase and induction of TrkBY7°¢7%7 and TrkB"®'®, in this way
mimicking the pattern attributed for the most of the convention-
al antidepressants.
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The lack of suitable medicine formulations for children is a
global challenge that leads to the situation that medicines are
often prescribed to them off-label.

The purpose of this work was to evaluate a practice of off-la-
bel prescribing to children in outpatient care in Armenia.

Data on medicines prescribing were collected from 293 pe-
diatricians and family physicians in Primary Health Care settings
from all regions of Armenia. Medicines prescribed for 879 chil-
dren aged 0-17 years were studied. Off-label medicine use was
identified by comparing actual prescribing and information from
the Summary of Product Characteristics.

114 (6.3%) out of 1817 totally prescribed medicines were
prescribed off-label. 32.5% of all off-label prescriptions were
off-label contraindications, 19.3% - off-label age, 17.5% - off-la-
bel method of administration, 8.8% - off-label dosing, 7.9% -

off-label indications, 7.0% - off-label pharmaceutical form, 7.0%
- absence of pediatric information. Medicines most commonly
prescribed off-label were Vitamin C (ascorbic acid) in solid phar-
maceutical form (21.9%), Linkus syrup (17.5%) and Salbutamol,
tablets (13.2%). Solid pharmaceutical forms of Vitamin C and
Salbutamol were off-label prescribed to some patients despite
other pharmaceutical forms of these medicines, which are au-
thorised for use in children, are available in the pharmaceutical
market of Armenia.

Off-label prescribing to children in Primary Health Care set-
tings is observed in Armenia. In some cases off-label use could
be avoided and more appropriate pharmaceutical forms could
be prescribed. It seems that education of physicians in the area
of medicines information would be beneficial for improving situ-
ation with safety of medicines use.
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Pheochromacytoma (PCC) and paraganglioma (PGL) of the
organ of Zuckerkandl (OZ) are rare neuroendocrine tumors with
the classic symptomatic triad of tachycardia, headache, and
profuse sweating. To confirm the diagnosis of PCC and PGL,
increased plasma and urine concentrations of metanephrines
are determined. A computed tomography is the most reliable
diagnostic test method, and magnetic resonance imaging may
be done. The main treatment of PCC and PGL is divided into
medicinal, surgical, and auxiliary tumor treatments.

The patient was admitted to the surgical department with
complications of abdominal and lumbar pain, general weakness.
He has suffered from an aggressive form of arterial hyperten-
sion. There has been an increase in blood glucose levels be-

tween 17 and 22 mmol/L, which is difficult to control with insulin
injections only.

The tumor was removed through the median laparotomy ac-
cess. The course of postoperative period was uneventful. Start-
ing from the second day after the surgery and in the following
months, blood pressure did not rise, and blood glucose levels
returned to normal.

To avoid postoperative complications, 1-14 days prior to
surgery, patients should be given appropriate a- and p-block-
ers, calcium channel blockers; which ensure increased circulat-
ing blood volume achieved by saline infusion; after 6 months,
1 year, annual tumor imaging is also required. Postoperative
treatment of PCC and PGL of the OZ is the main most effective
treatment, it is necessary to identify and take measures to com-
bat metastases in time.
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GxP is a set of regulations and quality standards intend-
ed to ensure the quality & integrity of the data used to make
product-related safety decisions along with different stages
lifecycle of product development, production, testing, etc., with
a wide range of compliance-related activities like Good Manu-
facturing Practices (GMP), Good Laboratory Practices (GLP),
Good Clinical Practices (GCP), and others, with product specific
requirements. GxP systems compliance based on risk manage-
ment principles of ICH Q9 as presented by the following: Initial
Assessment, Identification of functions with Impact on Patient
Safety, Product Quality, and Data integrity; Perform Functional
Risk Assessments and Identify Controls; Implement and verify
appropriate testing and controls; and Review risks and monitor
controls. GxP software validation is an essential requirement
for compliance with the FDA, EMA. MHRA and ISO 13485. All
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computerized systems used within a clinical trial should be sub-
ject to processes that confirm that the specified requirements
of a computerized system are consistently fulfilled and that the
system is fit for purpose. Validation should ensure accuracy, re-
liability and consistent intended performance, from design until
decommissioning of the system. Validation activities (test cases
as per traceability marix) shall be preplanned and documented
(IQ/0Q/PQ). The data integrity maintenance and protection of
the rights of trial participants, computerized systems, used in
clinical trials, the security requirements are applied to prevent
unauthorized access and accidental or deliberate data changes
and maintain blinding of the treatment allocation, data entry.
Validation of a system maintained throughout the full life cycle.
Periodic system reviews shall be conducted to assess and doc-
ument whether the system can still be considered to be in a val-
idated state, required for revalidation.
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