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LLInpOKMin CNEKTP NpOTMBOBUPYCHOIO
aencrTemA’

v ObnerueHvie CMMNTOMOB YXe KO 2-3 fiHI0
neyeHua*?

bPEHA rOAA B HOMUHALA
«MNPEMAPAT BbIBOPA /1A JIEMEHUA

*
YKpensieHne CUCTEMHOrO M MECTHOTO NPOCTYAbI U TPUMNA»
NMMYHUTETA AbIXaTeNbHbIX NyTen'4

MAPKA N21 B POCCUA
™ MNpodunaktnka 6akTepuanbHbIX B KATETOPUU «CPE[ICTBO
OCNIOXKHEHWUI BUPYCHBIX HpeKUmni >33 OT MPOCTYAbl N TPUMMA»**

1. Ha 0CHOBaHWM NHCTPYKLMM MO MeANLIMHCKOMY 3. lenne u coaBT. Tepanus. 2017; 8(18):63-78.

NpUMeHeHMIo Npenaparta SprogepoH. 4. Kpamapbos C.0., 3akopaoHeLib J1.8.

2. Tenne H.A u coasr. Neavatpua. XypHan CoBpemerHas neguatpua. 2014; 8(64):1-4.

vm. [.H. CnepaHckoro. 2019;1:87-94 5. CenbkoBa E.IN.  coaBT. I'Iynwouonorm 2019;29(3):302-310.

* bpeHp SprodepoH no utoram 2019 r. ABNAETCA NobeanTenem gpapmaLieBTUUECKOI NpemMnm «3eNeHblil KpecT» B Kateropumn «bpeHg
«opa», HomMMHaLwA Mpenapat BbIGOPa AnA NeyeHUs NPOCTYAbI U FpUnna»
** Mo pesynbTatam obLyeHaLuMoHanbHoro ronocosaHuss MAPKA Ne1 B POCCUW 2019, mapka «dprodepoH» ABNAETCA nobegutenem
€XerofjHoro rofocoBaHuA B Kateropum «CpeficTBo OT NPOCTYAb U FpUnMna.
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TUTYMEHNYECKASI OITEHKA YCAOBUM TPY AA BOAUTEAEN ITACCAXVPCKOT'O

ABTOTPAHCIIOPTA IIPM PABOTE B YCAOBUSIX bOAbIIIOI'O 'TOPOAA

b.X. HYIITEPBOHI

Kadeapa rurnens: n sxoaorun, TagKUKCKIit rocyapCTBeHHBIN MeAUIIMHCKII yHuBepcuTeT uM. AGyaan ndoun Cuno, Aymanbe, Pecriy6anka Tagxukucran

Lienb: n3yyeHne ocobeHHOCTel yCA0BUI TPyAa BOAMTENEN NacCcaXKMpCKoro TpaHcnopTa (BMT) B ycnosusax meranonuca.

Martepuan u metogbl: UccnefoBaHue 6bi10 NPOBEAEHO Ha FOCYAAPCTBEHHBIX YHUTAPHBIX NPeanpuaTuax «ABTobyc-1», «ABTObYc-2», «ABTOBYC-3» 1
«Tponneiibyc-1» ropoga [lywaxbe. Bbiin BoBneueHbl 223 BoauTens aBTobycos mapok «AKIA», «ISUZU», «/lnA3» u Tponneiibycos mapku «TIU». Mpo-
BeZleHbl UCCNIEA0BAHNA YPOBHEN LWyMa Y BUBpaLMK Ha pabounx MecTax, a TaKKe 3anblNIEHHOCTb U 3ara30BaHHOCTb KabUH BoAUTENE.

PesynbTathl: ypoBHM LWyMma v BUbpaLmm B aBTobycax «AKIA» 1 «ISUZU» 6biin B npeaenax Hopmbl. B aBTobycax «/IMA3» nokasaTenu wyma v Bubpauum
npeBbIWann NpeaensHo aonyctumble yposHu (MAY) Ha 9 b v 12,7 ab, cooTBeTCTBEHHO. B Tponnelbycax NpesblleHNe 3TUX YPOBHEN COOTBETCTBO-
Bano 20 ab n 17,3 ab. 3anbinéHHOCTb KabuH BCeX TPAHCMOPTHbLIX CPEACTB bblna Bbile NPeaenbHO AoNYyCTUMON KoHueHTpauuy (MAK) B AvanasoHe ot
3,9 #0 5,75 pas. Hanbonblias KOHLEHTPaLMA NblM OTMEYEHa B BO3AyXe paboumnx MecT BoauTenel aBTobycos «/InA3» u Tponneibycos «TIU» — 10,4
mr/m® n 11,5 mr/m3 cootsetcTeeHHO. CofepyaHue OKMCK a30Ta B 30HE AblxaHus BoauTenei asTobycos «AKIA» coctasnsno 10,3 mr/m3, a B kKabuHax
aBTobycoB «ISUZU» — 10,6 mr/m3. Hanbonee BbICOKME KOHLEHTPALMM OKUCK a30Ta Habiloaanmch B KabuHax asTobycos «/IMA3», uto npesbiwano NAK
B 2,7 pasa. MpesbiweHwue NAK no okucy yrnepoga no Bcem TPaHCNOPTHLIM CpeacTBam Konebanock B AnanasoHe ot 1,4 1o 2,3 pas.

3aK/l04eHMe: YPOBHY LYMa 1 BUBPALIMK NOBBILIEHbI B YCTapeBLUMX TPAHCMOPTHbIX CPEACTBAX, TOFAA KaK B aBTOBYCax HOBOrO NOKO/IEHWUS OHU COOTBET-
CTBYIOT HOpME. 3HauuTenbHoe npesblweHue MAK nNbiav v BpeaHbIX ra3os B KabuHax aBTobyCcOB 1 TPOANebycoB, 0COBEHHO B apKuit nepuog, 60nb-
Lel YacTblo 06YCN0BNEHO HEAUCLMNAVHUPOBAHHOCTBIO CaMUX BOAMTE/EN NACCaKMPCKOro aBTOTpaHcnopTa ropoaa [ylwaHbe, KoTopble UTHOPUPYOT
npaswao cObNOAEHWA FepMeTU3aLLMmN CBOeW KabuHbI.

Kniouesble cnoBa: naccaxcupckuli aemompaHcrnopm, wym, 8ubpayus, 3a2a308aHHOCMb U 3aMblAEHHOCMb 8030YXa.

Ona umtuposanma: HywepsoHn BX. [Mr1eHndyeckas oLeHKa YCN10BUI TpyAa BOAUTENEN NACCaXKMPCKOro aBTOTPaHCNopTa npu paboTe B yci0BUsAX 60/1bLIOT0
ropoga. BecmHuk AsuyeHHbl. 2022;24(1):12-8. Available from: https://doi.org/10.25005/2074-0581-2022-24-1-12-18

HYGIENIC ASSESSMENT OF WORKING CONDITIONS OF PASSENGER VEHICLE
DRIVERS IN A METROPOLIS

B.KH. NUSHERVONI

Department of Hygiene and Ecology, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

Objective: To study the characteristics of the working environment of passenger transport drivers (PTDs) in a metropolis.

Methods: The study was conducted at the state unitary enterprises "Avtobus-1", "Avtobus-2", "Avtobus-3", and "Trolleybus-1" of the city of Dushanbe.
223 drivers of AKIA, ISUZU, LIAZ buses and TIU trolleybuses were involved. Studies of noise and vibration levels at workplaces and dust and gas
pollution in driver's cabs were carried out.

Results: Noise and vibration levels in the AKIA and ISUZU buses were within the normal range. In LiAZ buses, noise and vibration levels exceeded
the maximum permissible levels (MPL) by 9 dB and 12.7 dB, respectively. In trolleybuses, these levels were exceeded by 20 dB and 17.3 dB. The
dust concentration inside vehicle cabins of all vehicles was 3.9 to 5.75 times higher than the maximum allowable concentration (MAC). The highest
dust concentration was noted in the air at the workplaces of LIAZ buses and TIU trolleybuses drivers — 10.4 mg/m?3 and 11.5 mg/m3, respectively.
The amount of nitric oxide in the breathing zone of AKIA bus drivers was 10.3 mg/m?, and in the cabs of ISUZU buses, it was 10.6 mg/m?®. The
highest concentrations of nitric oxide were observed in the cabs of LIAZ buses, which exceeded the MAC by 2.7 times. All vehicles' carbon monoxide
concentration was 1.4 to 2.3 times the MAC.

Conclusion: Noise and vibration levels are increased in older vehicles, while they correspond to the norms in new generation buses. A significant
MAC excess of dust and harmful gases in the buses and trolleybuses cabs, especially during the hot season, is mainly due to the attitude of PTDs in
Dushanbe, who fail to comply with the driver's cabin sealing recommendations.

Keywords: Passenger vehicles, noise, vibration, gas contamination and dustiness of the air.

For citation: Nushervoni BKh. Gigienicheskaya otsenka usloviy truda voditeley passazhirskogo avtotransporta pri rabote v usloviyakh bol'shogo goroda
[Hygienic assessment of working conditions of passenger vehicle drivers in a metropolis]. Vestnik Avitsenny [Avicenna Bulletin]. 2022;24(1):12-8. Available from:
https://doi.org/10.25005/2074-0581-2022-24-1-12-18

BBEAEHME INTRODUCTION

OfHVMM M3 NPUOPUTETHBIX HAMPaBAEHWIA COLMANbHO-3KOHO- Key socio-economic policy priority areas include the main-

MWYecKoi nonutukn noboro rocysapctea asnsetca obecnedeHne  tenance of labour safety insurance and the health and working
6esonacHocTy Tpyaa, coxpaHeHue 340poBbA U paboTocnocobHocTM  capacity of the adult population [1-8]. Thus, among PTDs, the fac-
B3pOC/I0ro HaceneHms [1-8]. Tak, y BoguTenen TpaHCNOPTHbIX CPEACTB  tors contributing to poor health and performance are uncomfort-
daKTopamu, BeAyWMMM K HapylWeHio 340poBba U paboTocnocob-  able working conditions and non-compliance with hygienic stan-
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HOCTM, ABNAIOTCA AUCKOMGbOPTHbIE YCI0BUA TPYAa M HecobaoaeHue
TUIMeHUYECKMX HOPMATMBOB, YTO CNOCOBCTBYHOT Pa3BUTHIO NPOU3BOA-
CTBEHHO-00YC/N0B/IEHHbIX 3360/1€BaHNI 1 BbICOKOMY YPOBHIO TPaBMa-
™™3ma [2, 9-11].

OCHOBHbIMM  HebnaronpuATHbIMK ~ GaKkTOpaMu  NPOU3BOA-
CTBEHHOW cpefbl, AEUCTBYIOWMMU Ha BOAMTENEW MaACCaXKMPCKOro
TpaHcnopta (BMT), ocobeHHo BoaMTeneit aBTobycoB v Tponneinbycos,
paboTatoLmMX B YCNOBUAX KPYMHOMO rOpoZa M »apKoro KAumara, sie-
NATCA ANCKOMGbOPTHBIE MUKPOKIMMATUUECKME YCI0BUS, NOBbILLEH-
HblIli YPOBEHb LUYMA, JIOKabHaA M 06Liasn BUbpaLys, 3ara3oBaHHOCTb
Pa3INYHBbIMU TOKCUMYHBIMM BELLECTBaMM M 3amblIEHHOCTb BO3AyXa
paboyeli 30HbI [12-14].

Tpya, BoAMTENEl NaccaxupcKoro TpaHcrnopta (BMT) xapakTepu-
3yeTcA 60NblwOoV MHPOPMALMOHHOMN Harpy3KoW, A/ IMTENbHBIM BpeMe-
HEM COCPefOTOYEHHOTO Hab/OAEHUA 3a Pa3NUYHBIMK OBbEKTaMM,
BbIHY}KAEHHbIM PabouMM NONOMKEHUEM, HKECTKUM JIMMUTOM Bpeme-
HUW, B CBA3M C MOCTOAHHO KOHTPOAMPYEMbIM rpadUKOM [ABUMKEHWS,
OTBETCTBEHHOCTbLIO 33 CBOIO KM3Hb W KWM3Hb MACCANKMPOB U APYruX
YHYaCTHVKOB [IOPOKHOTO [BUKEHWSA, @ TaKKe OMacHOCTbIO BO3HUKHO-
BEHWA aBapUIHbIX CUTYaLMit, 4T 0ByCNOBAMBAET HaUbOEE BbICOKYIO
CTeneHb HanpAXEHHOCTM Tpyaa BoauTtenent [15, 16]. B usyyeHHoi
Hamu nuTepatype 6onee BbICOKMIM ypoBeHb 3aboneBaemocTu u 6o-
Nlee BbICOKMIA NOKa3aTeNb NepBUYHOM MHBAIMAHOCTM MO CPABHEHMIO C
npeacTaBuUTENAMM ApYrux npodeccuii OTMeYEH MMEHHO Cpeav BOaU-
Tenei asToTpaHcnopTa [12, 15].

Heobxoa1Mo 0TMETUTb, YTO NOABEHUE BO/BLIOIO YMCAa CoBpe-
MEHHBIX TPAHCMOPTHbIX CPEACTB U HapacTaHWe ObLero KosmvecTsa
aBTOMOGW/IEN BEAYT K YCNONKHEHUIO CUTYaLMKU Ha AOpOrax, npexse
BCErO, B KPYMHbIX FOPOZAX, POCTY HAaNPsAXEHHOCTV TpyAa BMNT v ux He-
raTUBHOMY B/IMAIHWIO Ha 340POBbE BOAUTENEN B PaMKaX HOBbIX COL-
aNbHO-3KOHOMMYeCKMX ycnosuit [17, 18].

Mpv aHanu3e NUTEPATYPHbIX AAHHbIX BbIABAEHO, YTO YC/IOBUA
Tpyaa BMNT npu paboTe B KPyNHOM ropoze A0 CUX NOp OCTaloTCA Hello-
CTaTOYHO M3YYEeHHbIMM, U 3TO AMKTYET HEOOXOAMMOCTb YIYBNEHHOMO
aHaun3a yCnoBuMiA UX TPYAA U BAMAHUA NOCIEAHUX Ha 340POBbE B pam-
KaX HOBbIX COLMaNbHO-3KOHOMUYECKMX YC/I0BUIA M KapKOTo KA1maTa
Halel pecnybamku.

LLENb UCCNEQOBAHUA

M3y4eHve ocobeHHOCTeN YCnoBUiA TPYaa BoAUTENEH NACcCaKmp-
CKoro TpaHcropTa (BMT) B ycnosmax meranonuca.

MATEPUAN U METOAbI

M3yyeHune ycnosuii Tpyga BMNT BbINOAHANOCL B TEYEHWUE BCErO
nepuoaa paboueli cMeHbl Npu paboTe B TENAbIE 1 XONOAHbIE NEPUO-
Abl roga (2017-2019).

[urneHnyeckne meToabl UCCNELOBAHMA BKAKOYAAU M3MepeHue
YPOBHA WyMa 1 BUbpaLmu Ha pabounx mecTax BoguTeneit asTobycos
Mapok «AKIA», «ISUZU», «/TMA3» u Tponneinbycos mapku «TIUx». Ona
TMIMEHNYECKOM OLLEHKM YMCTOTbI BO3AyXa NPOBOAM/ICA aHAU3 Coaep-
KaHMWA NbINN, OKACK a30Ta M OKUCK YI1epoaa B 30HE AblXaHWA BOAW-
Tenem.

M3mepeHne ypoBHA LWyMa MPOM3BOAMNOCH NPU MOMOLLM LUY-
momepa MLB-1 (Poccua). MpuHumn paboTbl Npubopa 3aknouaeTcA
B Npeobpa3oBaHMM NPU NOMOLLY MMKPOGDOHA 3BYKOBbIX KoNebaHwit
BO3/yXa B 3/IEKTPUYECKMIA TOK. [JaHHOE YCTPOMCTBO NO3BONAET UME-
puTb ypoBeHb Wwyma oT 30 go 140 ab. UccneposaHue yposHs Bubpa-
LMK TaKKe ocyLLecTBAsaN0Ck Npu nomouy ULLIB-1, KoTopblii no3Bons-
€T PernucTpMpoBaTb BUBPOCKOPOCTb B OKTaBHbIX MOA0CAX YaCTOT. ITOT

dards, which lead to the development of occupational diseases
and a high incidence of trauma [2, 9-11].

The main unfavourable factors of the working environment
affecting PTDs, especially bus and trolleybus drivers working in
a large city and hot environment, include adverse microclimatic
conditions, increased noise levels, hand-arm and whole-body vi-
brations, gas contamination with various toxic substances and the
dustiness of the working area [12-14].

The work of PTDs is characterised by an extensive incoming
information load, staying focused on driving for extended periods
during multiple object tracking, working in a forced position, and
strict time limits due to a constantly monitored traffic schedule.
In addition, there is stress associated with perceived responsibili-
ty for their lives and the lives of passengers and other road users
and the risk of road accidents, which causes the highest degree
of the labour intensity of drivers [15, 16]. According to literature
data, higher morbidity and primary disability rates compared
with other occupations were noted among motor vehicle drivers
[12, 15].

Mass production is the automobile industry, and the grow-
ing number of cars resulted in complex road conditions, primarily
in large cities, increased driving intensity, and a negative impact
on the PTDs health in the new socio-economic conditions [17,
18].

Literature data review revealed that the PTDs' working con-
ditions in a large city remain to be studied further. The lack of
data dictates the need for an in-depth analysis of PTDs' working
conditions and the latter's impact on health within the new so-
cio-economic conditions and the hot weather of Tajikistan.

PURPOSE OF THE STUDY

To study the characteristics of the working environment of
passenger transport drivers (PTDs) in a metropolis.

METHODS

The PTDs' working conditions were studied during the en-
tire work shift in the warm and cold seasons of the year between
2017 and 2019.

The hygienic evaluation included measuring noise and vibra-
tion levels at the driver's workplaces of AKIA, ISUZU, LIAZ buses
and TIU trolleybuses. In addition, for a hygienic assessment of air
purity, concentrations of dust, nitrogen oxide and carbon monox-
ide in the breathing zone of drivers were analysed.

The noise level was measured using an ISHV-1 sound lev-
el meter (Russia). The device's operating principle is to convert
sound waves into electrical signals using a microphone. This
device allows measuring the noise level from 30 to 140 dB. The
evaluation of vibration level was also carried out with the help
of ISHV-1, which allows recording the vibration velocity in octave
frequency bands. This device operates on battery power in field
conditions and can also be used in stationary conditions. A total
of 300 noise, whole body and hand-arm vibration measurements
in shift work dynamics were carried out.

When examining air dustiness levels of buses and trolley-
buses cabins, the amounts of dust were expressed in mg/m3. An
electric Krotov aspirator equipped with a preliminarily weighed
FPP-15 filter (Russia) was suggested. Then, the aspirator assist-
ed suction of 100 litres of air from the cabin was performed. The
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npubop NUCMNONb3YETCA KaK B NONEBbIX YCI0BUAX C NPUMEHEHUEM aKKY-
MY/NIATOPHOTO NUTAHWSA, TaK U B CTALLMOHAPHbIX YC0BUAX. Bcero bbino
nposegeHo 300 usmepeHuid Wyma, obLiei U 1oKanbHOM BUBpaLMK B
AMHaMKKe paboyelt CMeHb!.

Mpu obcnenoBaHWM CTeneHW 3arpA3HEHWA BO3AyXa KabWHbI
aBTOOYCOB M TPONNENBYCOB MbINbID YYUTbIBAIUC KOSIMYECTBO MNbIN
B mMr/m>. Mpun 3ToM 6bI1 NPUMEHEH 3NEKTPUYECKMit acnupaTop Kpo-
TOBa, OCHALWEHHbIN dunbTpom ®MM-15 (Poccus), KOTopbIi NpeaBapw-
TenbHO B3BewwmBanca. Mpu nomowm acnupatopa npotarusann 100 n
BO3/yxa M3 KabuHbl. CKOPOCTb NPOTArMBAHMA BO3AyXa, NPOXOAALLEro
yepes dpunbTp, coctasnnna 20 A/MuH. 3atem GUALTPbI B3BELIMBAUCH
BTOpUYHO. ObLuee KosmMyecTBo Npob Bo3ayxa Ha 3amnblIEHHOCTb CO-
crasunio 134,

[na onpepeneHna BpeaHbIX XMMUYECKMX BELLeCTB B BO3Ayxe
pabounx MecT 6blIM NPUMEHEHbI METOZ, BU3YaibHOW KOJIOPUMETPUI
1 IMHENHO-KONOPUCTUYECKMI METOZ, C MCNONb30BaHMEM MHAMKATOP-
HbIX Tpyb6oK. OnpeseneHne cogepaHna OKMUCK a3oTa U OKUCK YyIne-
pofaa B BO34yXe yKa3aHHbIM CNocobom npous3BOAMAOChE NPY NOMOLLM
YHMBepcanbHoro razoaHanusaropa YI-2 (Poccus). Becero otobpaHHble
1 NpoaHann3npoBaHHble NPobbl Ha HanUuMe BPEAHbIX XUMUYECKUX
BelecTs cocTasuau 124 no okucu yrnepoga u 112 — no okucu asora.

CraTucTnyeckyto 0bpaboTKy MOMYYEHHbIX AAaHHbIX MPOBOAU-
nm Ha MK ¢ ucnonb3oBaHnem npuKnagHoro nakerta Statistica 10.0
(StatSoft Inc., USA). KonnuectBeHHble NoKasaTenu BbIYMCAAAM C Y4E-
TOM cpeaHero 3HayeHusa (M) 1 ero cTaHAapTHOW oWWBKKM (tm), ans
KauecTBEHHbIX BEJIMYMH BbluMcaaAnUch gonm (P, %). Ons cpaBHWUTENb-
HOFO aHann3a NnosyyYeHHbIX PE3yNLTaTOB ANA MHOMXECTBEHHbIX He3a-
BMCUMbIX Fpynn B AWHaMuKKe ucnonb3osanca H-kputepuii Kpycka-
na-Yonnuca. Hynesas runotesa onposepranacb npu p<0,05.

PE3YNILTATbI U UX OBCYXXOEHUE

MpoBenéHHbIe UCCNefoBaHUA MOKa3aiM, 4YTO OCHOBHbIMM
WCTOYHMKAMM LyMa B KabuHax aBTobycoB U Tponnenbycos ABAAOT-
cA ABUraTe/lb; OTKPbITUE W 3aKpbiTUe ABepei, 0COBEHHO OLyTUMble
B aBTOOycax «/IMA3» u Tponneibycax; 3ByK Npubopa Ans NPOBEPKU
KapTbl U AONONHUTENbHbIE UCTOYHUKM LUYMA OT APYrUX TPAHCMOPTHBIX
cpeacTs. MNoKasaTenn ypoBHA LWYMa B KabWHax BoguTenel npeactas-
NeHa B Tabn. 1.

Pe3ynbTaThl MCCNEAOBAHWUA MOKas3anW, YTO OOLLMIA ypOBeHb
LyMa B KabuHax aBTObYCOB HOBbIX MapokK «ISUZU» n «AKIA» He npe-
sbiwan NAY v 8 cpegHem coctasnan 54 ab n 57 gb cootseTcTBEHHO.
Haunbonee BbICOKME YPOBHM LUYMa OTMEYasMCb Ha paboumx mecrtax
BoAuTenei Tponneibycos u gocturanm 80 aAb. B KabuHax BoguTenei
aBTO6YCOB «/IMA3» 06LLMI1 ypOoBEHD Lyma npesbiwan MAY B cpeaHem
Ha 9 ab. Hekpacosa MM u coasr. (2016) npu npoBeAeHWM caHUTap-
HO-TUIMEHNYECKMX UCCNe0BaHNIA pabounx MecT y BOAMTENEN aBTo-

Tabauya 1 YposeHs wyma Ha paboyux mecmax sodumenel

Mapka
YpoBeHb wyma, gb Hopma (NAY)
aBTOTpaHcnopTa
«AKIA» 57+0,15
«ISUZU» 54+0,25
«/IMA3» 690,42 60 ab
«TIU» 80+0,45
p <0,001

MpumeyaHue: p — CTaTUCTMYECKas 3HAYMMOCTb Pa3/iMuMA MOKasaTeneln Mexay
rpynnamu (no H-kputepwio Kpyckana-Yonnuca)
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velocity of air suction through the filter was 20 |/min. Then the
filters were weighed a second time. The total number of air sam-
ples to determine dust concentration was 134.

Visual and linear colourimetry with indicator tubes were
used to identify harmful chemicals in the workplace air. In this
method, a universal gas analyser UG-2 (Russia) was utilised to
measure nitric oxide and carbon monoxide content in the work-
place air. The samples analysed for the presence of harmful
chemicals amounted to 124 and 112 for carbon monoxide and
nitric oxide, respectively.

Statistical analysis of the obtained data was performed with
Statistica 10.0 (StatSoft Inc: Tulsa, OK, USA, 2011). For statisti-
cal analysis of the data, quantitative variables are expressed as
means * standard deviation (SD) and qualitative variables as per-
centages. Comparative analysis of multiple independent groups
was performed using the Kruskal-Wallis H-test. A p-value smaller
than 0.05 indicates strong evidence against the null hypothesis,
so it was rejected.

RESULTS AND DISCUSSION

The study results show that the primary sources of buses
and trolleybuses cabin noise are: the engine, door opening and
closing sounds, particularly noticeable in LiAZ buses and trolley-
buses; sound effects of bus card validator and additional noise
generated by other vehicles. The noise measurements in the driv-
er's cabins are presented in Table 1.

The study results showed that the new ISUZU and AKIA bus
cabs' total noise levels did not exceed the MPL and averaged 54
dB and 57 dB, respectively. The highest noise levels were ob-
served at the trolleybus driver's workplaces and reached 80 dB.
In the LIAZ bus driver cabs, the total noise level exceeded the
MPC by an average of 9 dB. Nekrasova MM et al (2016), when
conducting a health and safety assessment of bus driver's work-
places, established equivalent sound levels in the cab of various
bus brands, ranging from 63 dB to 72.9 dB on average [19].

Another factor that can negatively affect PTDs is vibration
exposure. Public transport vehicles' vibrations include whole-
body vibration (WBV) and hand-arm vibration (HAV). WBV occurs
when vibrations from the seat and floor of the cabin are trans-
ferred into the driver's legs and spine. While HAV is transferred
from the steering wheel and gear lever vibrations. The studied
vibration levels are presented in Table 2.

As shown in Table 2, the WBV level in the bus cabins of the
new brands AKIA and ISUZU was within the permissible limits. Its
most significant excess was observed at the driver's workplaces

Table 1 Noise levels at driver's workplaces

Noise level, dB MPL
AKIA 57+0.15
1ISUZU 54+0.25
60 dB
LiIAZ 6910.42
TIU 80+0.45
p <0.001

Note: p — statistical significance of the difference in indicators between groups
(according to the Kruskal-Wallis H-test)
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6YCOB YCTaHOBWUAM 3KBMBANEHTHbIE YPOBHM 3BYKA B KabuHe pasnny-
HbIX MapOK aBTODOYCOB, KOTOpble Konebanuck B cpeaHem oT 63 ab ao
72,9 pb [19].

[Lpyrum pakTopom, KOTOPbIV OTPULLATENBHO MOMKET BO34EMCTBO-
BaTb Ha OPraHW3M BOAWTENEN FOPOACKMX aBTOOYCOB U Tponneibycos,
ABnAeTcA Bubpaumsa. OcobeHHOCTbIO BUOpALLMM NACCaKMPCKOro aB-
TOTPAHCMOPTA CYATAETCA Ha/NMuME OOLWMX M NOKaNbHbIX BUOpPALMNA.
06uiasn BMbpaLMa OKa3blBaeT BO3AENCTBME Yepes CUAEHbE U NON Ka-
GV1HbI, @ IOKaIbHAA —Yepes py/ib U pbluary ynpasnenus. MccnefoBax-
Hbl€ YPOBHM BUOPALMM NpeacTaBaeHbl B Tab. 2.

Kak BugHO M3 Tabn. 2, ypoBeHb 06Lel BUOpaLuuM B KabuHax
aBTObYCOB HOBbIX MapoK «AKIA» n «ISUZU» Haxoamnca B npegenax
JOMYyCTUMbIX BennynH. Hambonee 3HaumTenbHOe ero npesbilleHne
Habnoganocb Ha paboumx mectax Boguteneit asTobycos «/IMA3» u
Tponneibycos. TaK, YpPOBHU 0bLLEl BEPTUKANbHON BUBPALMM B YKa-
3aHHbIX TPAHCMOPTHbIX cpeacTBax npesblwann MNAY B cpegHem Ha
12,7 a6 17,3 pb cooTBETCTBEHHO. YPOBEHb IOKA/IbHON FOPU30HTaNb-
HOM W BEPTMKaNbHOW BMOpaLMM Obin TakxKe Bblwe MAY Ha paboumnx
MecTax BoguTeneit astTobycos «/IMA3» 1 Tponneibycos, 0cobeHHO Ha
pbluarax ynpasnexus. MpecHakos AU, KopHes AC (2018) npu aHanm-
3e ycn0BWi Tpyaa BoauTenel aBTobyca MA3 TaKKe yCTaHOBMAM, YTO
Ha pabouem mecTe ypoBeHb BUOPALMM 3HAUUTENBHO NPEBbILLAn ero
Z0onycTMMble HOpMbl. MpY 3TOM BbII0 OTMEYEHO MaKCMMaNbHOE npe-
BbllweHue M4Y Bubpaumn 8o 86,3 4b, a cpesHUe ero 3Ha4YeHMA cocTa-
Buan 75,3 ab [20].

B Tabn. 3 npeacTaBneHbl pesysbTaTbl UCCeL0BaHUA 3aMbINEH-
HOCTM 1 3ara30BaHHOCTM KabUH BoAMTENEMN.

Kak BuAHO 13 Tab. 3, 3anblNEHHOCTb BO3AYLUHOM Cpefbl B 30HE
[blXaHuA Bcex BoauTenel bbina Bbiwe MAK B AvanasoHe ot 3,9 Ao
5,75 pas! Mpu 3ToM Hanbonbluas KOHLEHTpaLMA Nbian bblna 06Hapy-
’KeHa B BO3ayxe paboumnx MecT BoauTenelt asTobycos «JInA3» v Tpos-
neibycos «TIU» — 10,4 mr/m® n 11,5 mr/m? cootsetctseHHo. Coaep-
’KaHWe OKMCM a30Ta B 30He ApIXaHus BoauTenel aBTobycos «AKIA»

Tabnuya 2 YposeHb subpayuu Ha paboyux mecmax sooumenel

O6wasn Bubpauus, ab

of LIAZ buses and trolleybuses. Thus, the levels of whole-body
vertical vibration in these vehicles exceeded the MPL by an av-
erage of 12.7 dB and 17.3 dB, respectively. The hand-arm hori-
zontal and vertical vibration levels were also higher than MPL at
the driver's workplaces of LIAZ buses and trolleybuses, especially
on gear levers. Presnyakov Al, Kornev AS (2018), when analysing
the working environment of PAZ bus drivers, also found that the
vibration levels at the workplace significantly exceeded its per-
missible standards. At the same time, the maximum excess of the
MPL up to 86.3 dB was observed, and vibration levels' average
values were 75.3 dB [20].

Table 3 shows the study results of dust and gas content in
driver's cabs.

As shown in Table 3, the airborne dust content in the
breathing zone of all drivers was higher than the MAC in the
range from 3.9 to 5.75 times! At the same time, the highest air-
borne dust concentration was found at the driver's workplaces of
LIAZ buses and TIU trolleybuses — 10.4 mg/m? and 11.5 mg/m3,
respectively. The nitric oxide concentrations in the breathing zone
of AKIA bus drivers and ISUZU bus driver's cabs were 10.3 mg/m3
and 10.6 mg/m?, respectively. The highest concentrations of nitric
oxide were observed in the cabs of LIAZ buses, which exceeded
the MAC by 2.7 times. Data on carbon monoxide concentrations
were also disappointing. This indicator exceeded MAC by 1.4 to
2.3 times. Some authors also report that carbon and nitrogen ox-
ides in the air of a bus cabin exceeded MAC by 2.1-2.6 times [1,
21].

The increased noise and vibration levels can be attributable
to the vehicle design features, which are difficult to change to re-
duce the adverse effects of these factors on the driver's health.
At the same time, in dust and harmful gases concentration signifi-
cantly exceeding MAC, a subjective factor involved that mainly as-

JNlokanbHasa Bubpauusa, b

Mapka
aBTOTpaHcnopTa
lfopusoHTanbHasa BepTukanbHasa lfopusoHTanbHasa BepTukanbHasa

«AKIA» 52,5+0,12 56,60,17 50,310,22 54,2+0,31
«ISUZU» 53,610,14 58,4+0,18 51,8+0,19 56,5+0,28
«JInA3» 68,2+0,53 71,7+0,64 64,0+0,47 67,5+0,56

«TIU» 74,5+0,45 76,3+0,59 69,6+0,51 72,6+0,66

p <0,001 <0,001 <0,001 <0,001
nay 59 nb

[pumeyaHue: p — CTaTUCTUYECKAA 3HAUMMOCTb Pa3NUYMA NOKasaTenel mexay rpynnamu (no H-kputeputo Kpyckana-Yonnuca)
Table 2 Vibration levels at driver's workplaces

Whole-body vibration, dB Hand-arm vibration, dB

Horizontal Vertical Horizontal Vertical
AKIA 52.5+0.12 56.6+0.17 50.3+0.22 54.2+0.31
ISUZU 53.610.14 58.410.18 51.8+0.19 56.510.28
LiAZ 68.2+0.53 71.7+0.64 64.0+0.47 67.5£0.56
TIU 74.5+0.45 76.3+0.59 69.6+0.51 72.6+0.66
p <0.001 <0.001 <0.001 <0.001
MPL 59 dB

Note: p — statistical significance of the difference in indicators between groups (according to the Kruskal-Wallis H-test)
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Tabauya 3 KoHuyeHmMpayuu neiau, oKCuoOa azoma u oKcuoa yenepoda 8 30He ObixaHus sooumeneli (OaHHbie remHe20 nepuoda)

Mapka aBToTpaHcnopra Mbinb, Mmr/m?

«AKIA» 8,7+0,4
«ISUZU» 7,8+0,5
«JInA3» 10,4+0,8
«TIU» 11,5+0,7
p <0,001
nak 2

Okcupg asora, mr/m® Okcupg yrnepoga, mr/m?

10,340,3 32,8+0,8

10,6+0,4 33,6+0,9

13,440,6 45,4+1,2

9,1+0,3 28,5+0,7

<0,001 <0,001
5 20

MprmeyaHue: p — CTaTUCTUUECKAsA 3HAUMMOCTb Pa3nuMA NoKasaTenei mexay rpynnamu (no H-kputeputo Kpyckana-Yonnuca)

Table 3 The airborne dust, nitrogen oxide and carbon monoxide concentrations in the breathing zone of drivers (summer period)

AKIA 8.7+0.4
ISUZU 7.840.5
LiAZ 10.4+0.8
TIU 11.540.7
p <0.001
MAC 2

Nitric oxide, mg/m? Carbon monoxide, mg/m?

10.3+0.3 32.8+0.8

10.6+0.4 33.6+0.9

13.4+0.6 45.4+1.2

9.1+0.3 28.5+0.7

<0.001 <0.001
5 20

Note: p — statistical significance of the difference in indicators between groups (according to the Kruskal-Wallis H-test)

coctasnsano 10,3 mr/m3, a 8 KabuHax asTobycos «ISUZU» — 10,6 mr/
M3, Hanbonee BbICOKME KOHLEHTPALMM OKUCK a30Ta Habaoganmcs B
KabuHax asTobycos «JInA3», yto npesbiwano MNAK B 2,7 pasa. [aH-
Hble MO KOHLEHTPaLMM OKUCK yrnepoaa Takxke Oblin manoyTeluu-
TenbHbIMK. MpesbiweHve MNAK no sTomy nokasatento konebanock B
AmanasoHe ot 1,4 no 2,3 pa3. HekoTopble aBTOpbI Tak*Ke coobuatoT
o npesbiweHnn MOK okenaos yrneposda v a3oTa B BO3ayxe KabuHbI
aBTobycoB B 2,1-2,6 pasa [1, 21].

CneslyeT OTMETUTb, YTO B OTHOLUEHUM MOBbILIEHHBIX YPOBHEN
Lyma 1 BUOPALLMM MOXHO COCNATLCA HAa KOHCTPYKTUBHbIE OCOBEHHO-
CTW TPAHCMOPTHOTO CPEACTBa, Ha KOTOPbIE CI0XKHO OKa3aTb Kakoe-n-
60 BAUAHME B NNAHE UX ONTUMM3ALMUM C LENbIO YMEHbLUEHWA Bpea-
HOrO BAMAHWA 3TUX $AKTOPOB Ha opraHu3m BoauTens. KacatenbHo
CTO/Ib 3HAUYUTENbHOrO NoBbIWeHUA MAK NbiAn 1 BpeaHbIX ra3os, TO TYT
Hanuuo cybbeKTUBHbIM GaKTOpP, KOTOPbIM BOAbLLIEN YACTbIO 3aBUCUT
OT AUCLMMINHUPOBAHHOCT CaMOr0 BOAWTENSA. AHANIM3 NOKa3as, YTo
60/IbLUMHCTBO BOAMTENEN KaK aBTOBYCOB, TaK M Tpoanenbycos, oco-
6eHHO B KapKuUii Nepuog, roaa, NPesnoyMTaeT OCTaBATb OTKPLITHIMM
CBOV GOPTOYKM, YTO U ABNAETCA OCHOBHBIM (AKTOPOM MOBbILEHHOM
3anbINIEHHOCTU M 3ara3oBaHHOCTY KabuH.

3AKNIOMEHUE

KomdopTHble ycnosua Tpyaa BoauTeNeid NaccamMpCcKoro aBTo-
TPaHCMOPTa 3aBUCAT KaK OT OOBEKTUBHbIX, TaK U CYyObEeKTUBHBIX dak-
TOPOB. YPOBHM WYMa M BUOPaLLMM NOBbILWEHbI B YCTAPEBLUMX TPAHC-
MOPTHbIX CPEACTBAX, TOTAA Kak B aBTOOycax HOBOrO MOKO/MEHUA OHU
COOTBETCTBYIOT HOpME. 3HauuTenbHoe npesbiwenne MAK Nblan K
BPeAHbIX ra30B B KabuHax aBTOBYCOB M TPOANeibycos, 0COBEHHO B
apKuit nepuog, bonbluel YacTblo 06yCNOBAEHO HEAMCLMNANHMPO-
BaHHOCTbIO CaMMX BOAMTENEN NAcCaXKMPCKOTO aBTOTPAHCMNOPTA ropo-
na [lywaHbe, KoTopble MTHOPUPYIOT NPaBuIo COBNOAEHNA TepMETH-
3aLMK CBOEW KabuHbI.

16

sociated with the driver's attitude. The analysis showed that most
drivers of buses and trolleybuses, especially during the hot sea-
son, prefer to leave their windows open, which is the main factor
in increased dust and gas contamination of cabins.

CONCLUSION

The adverse working environment for passenger transport
drivers depends on objective and subjective factors. Noise and
vibration levels are increased in older vehicles, while they corre-
spond to the standards in new generation buses. Significant dust
and harmful gases MAC excess at driver's workplaces, especially
during the hot season, is mainly due to the drivers' attitude, who
fail to comply with the cabin sealing recommendations.
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PACIIPOCTPAHEHHOCTD OJKMPEHUS CPEAU B3POCAOT'O
HACEAEHUS TAAXKUKVCTAHA

CM. ABAYAA0304A

Kadeapa smmgemmoaorun, TagXKMKCKIIT rocyjapCTBeHHBIN MeANIIMHCKII yHuBepcuTeT uM. AGyaan noun Cuno, Aymante, Pecriybanka TagKukucran

Lienb: onpesenntb pacnpocTpaHEHHOCTb oxkupeHus (OXK) cpeau B3pocioro HaceneHun Pecnybamku TagKMKUCTaH Mo AaHHBIM OQULMANBHOM CTaTH-
CTUKM 3a 2015-2019 rr.

Matepuan n metoapl: NPoBeAEH aHanM3 pacnpocTpaHéHHocTM OX cpeam B3pocioro Hacenenus Pecnybankm TagukucTaH B nepuog 2015-2019
rofpl Mo JAHHbIM EXEroAHbIX 0TYEToB LleHTpa cratucTukm npu MpesungeHTe Pecnybnmky TagKMKUCTaH. INUAEMUONOTUYECKUIA aHaNU3 BKAKOYAN B
cebs oueHKy pacnpocTpaHéHHocTh OX B Uccnesyemble rofbl, AMHAMUKY €ro U3MEHEHUA B 3aBUCMMOCTM OT roja, Noa U PerMoHa NpoXKMUBaHWA Ha-
ceneHua.

Pesynbratbi: pacnpoctpaHéHHocTb OXK cpeav B3pocnoro Hacenexusa 8 nepuog, 2015-2019 rr. sapbmposana ot 25 ao 57 cnyyvaes Ha 100000 HaceneHums,
NPYPOCT B 3TOT Nepmog, coctasun 128%. Tak, 8 2016 roay pacnpocTpaHEHHOCTb yBennumnach Ha 23,1%, 8 2017 rogy — Ha 16,7%, 8 2018 roay —Ha 10,7%
1 B 2019 roay — Ha 43,5%. Hanbonee BbicoKas pacnpocTpaHEHHOCTb O oTMeuYanacb Cpeam KuTenewn CToNULbl, U B TEYEHWE UCCNeayeMOro nepruoaa
eé npupocT cocTasnn 69,2% (co 104 fo 176 Ha 100000 Hacenexus; p<0,001). BTopbiMm perMoHOM No 3HAYMMOCTM pacnpocTpaHéHHocTM OX Asunack
Corpguiickan obnactb, rae ero npupoct B8 2019 rogy (86 Ha 100 Tbic.) no cpaBHeHuto ¢ 2015 rogom (30 Ha 100 Tbic.) coctasun 186,7% (p<0,001). Hau-
MeHbLLAA pacnpocTpaHéHHOCTb O oTmeueHa cpeam xutenent FTBAO 1 coctasuna ot 3 Ao 11 cnyvaes Ha 100 TbiC. HACENEHMA U HE UMENA 3HAYMMOTO
ysenunuenus (p>0,05). Takas e TeHAEHUMA OTMEYanacb U Cpesm )utenei XaTnoHcKoW obnactu, rae B UCCNefyeMblii NEpUOZ, YBEeMYEHNUE YacToTbl
pacnpocTpaHéHHocTM O HOCMNO He3HauMMBbIN XapakTep (c 6 4o 19 Ha 100000 HaceneHus; p>0,05). AHanu3 AaHHbIX NOKasan, yTo B 3TOT Nnepuog, OXK
Cpeay KeHLMH YBeMYMAoCh Ha 128,2%, cpeamn MmyxuuH — Ha 150%. OfHaKo, cpesn My»KCKo YacTu HaceneHus B nepuog 2016-2018 roabl He oTme-
4anoCb 3HAYMMOTO yBEMYEeHUA pacnpocTpaHéHHocTn OX (p>0,05). Yawe OX cTpaganu amua 45 net u ctapue (p<0,001), u 0TMeYanochb 3HaYMmoe
yBenmyenue OX cpesm Bcex BO3PACTHbIX KaTeropuii HaceneHus B uccneayembiit nepuod. OgHako, Tonbko B 2016 rofly He 0TMeYanoch TeHAEHLMM K
pocTy O cpean HaceneHus NPEKNOHHOro Bo3pacTta — 75 neT 1 ctapuwe (p>0,05).

3aKnKoueHMe: aHaM3 NoNYYEHHbIX AaHHbIX NOKasas, YTo B Pecnybimke TafKMKUCTaH pacnpocTpaHéHHoCcTb OX cpeam B3pOC/a0ro HaceneHus B uc-
cnefyemblit neprog, coctaBuaa ot 25 Ao 75 cnayyaes Ha 100 Hacenenus, npupocT B 2019 rogy no cpasHeHuio ¢ 2015 rogom coctasun 128%. Umeetca
HeobXoAMMOCTb B CO34aHUM W BHEAPEHWUM HA YPOBHE yUYpeKAeHUI NepBUUYHON MeAUKO-CaHUTAPHOM MOMOLLM HALLMOHANLHOMO PerncTpa ¢ Lenbio
YNYYLIEHWUA OLEHKU U KNVHWUKO-3NWUAEMUONOTMYECKOrO MOHUTOPKH A 3a HaceneHuem ¢ OX. MponaraHaa 300poBoro 0bpasa K13HK, 340POBOTo NK-
TaHWA W NOBbIWEHUA PUNYECKOKM aKTUBHOCTU HaceNeHUA NOCPeACTBOM CPeACTB MaccoBOM MHPOPMALMM NO3BOIUT YAYULINTL YPOBEHDb 3,0POBbA U
KauyecTBa U3HU HaceneHus.

KntoueBble cnoBa: oxupeHue, 3nudemuosnoaus, pacnpocmpaHEHHOCMb, hakmopbl pucka, 300po8bili 06pas HuU3HU.

Ana umtupoBaHua: A6aynnosoga CM. PacnpocTpaHEHHOCTb OKMPEHMUA CPEeAM B3POCAOro HaceneHus TagskukuctaHa. BecmHuk AsuyeHHsl. 2022;24(1):19-
28. Available from: https://doi.org/10.25005/2074-0581-2022-24-1-19-28

PREVALENCE OF OBESITY AMONG THE ADULT POPULATION OF TAJIKISTAN

S.M. ABDULLOZODA
Department of Epidemiology, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

Objective: To provide the national estimates of the prevalence of adult obesity (OB) in the Republic of Tajikistan according to official statistics in the
2015-2019 period.

Methods: OB prevalence among the adult population of the Republic of Tajikistan in the 2015-2019 period was estimated based on the annual reports
of the Center for Statistics under the President of the Republic of Tajikistan. The epidemiological analysis included an assessment of the OB prevalence
across the studied period, distribution of overweight people by gender and region of residence.

Results: The OB prevalence among the adult population between 2015 and 2019 ranged from 25 to 57 cases per 100,000 people, with an increase
by 128% across this period. In 2016 the prevalence increased by 23.1%, in 2017 — by 16.7%, in 2018 — by 10.7% and in 2019 — by 43.5%. The highest
prevalence of OB was noted among the residents of the capital; during the study period its increase was 69.2% (from 104 to 176 per 100,000 people;
p<0.001). The second high OB prevalence was found in the Sughd region, where it showed an increase across the studied period by 186.7%; in 2019 it was
86 per 100,000 compared to 30 per 100,000 in 2015 (p<0.001). The lowest OB prevalence was noted among the residents of GBAO, where it ranged from 3
to 11 cases per 100,000 people (p>0.05). The same trend was observed among the residents of the Khatlon region, where in the study period the increase
in the OB prevalence was insignificant (from 6 to 19 per 100,000 people; p>0.05). Analysis of the data showed that during this period, the life expectancy
among women increased by 128.2%, among men — by 150%. However, among the males in the 2016-2018 period there was no significant increase in
the OB prevalence (p>0.05). People aged 45 years and above had significantly higher OB prevalence than all other age groups (p<0.001) during the study
period. Only in 2016 there was no significant increase (p>0.05) of the OB prevalence among the elderly population (75 and above).

Conclusion: The analysis of the data obtained showed that in the Republic of Tajikistan, the OB prevalence among the adult population in the study
period ranged from 25 to 75 cases per 100,000 people and increased by 128% between 2015 and 2019. Primary health care facilities should develop
a national registry of obese people and provide clinical and epidemiological monitoring of the overweight population. Promoting a healthy lifestyle,
healthy diet and physical exercise of the population through the media will improve the health level and quality of life of the population.

Keywords: Obesity, epidemiology, prevalence, risk factors, healthy lifestyle.

For citation: Abdullozoda SM. Rasprostranyonnost' ozhireniya sredi vzroslogo naseleniya Tadzhikistana [Prevalence of obesity among the adult population of
Tajikistan]. Vestnik Avitsenny [Avicenna Bulletin]. 2022;24(1):19-28. Available from: https://doi.org/10.25005/2074-0581-2022-24-1-19-28
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BBEAEHMUE

B nocnegHve aBa aecatunetva npobneme npoduNakTMKKL U paH-
Hero BblABNEHWA oxupeHua (OX) cpeaun HaceneHua ctanu yaenstb
npucTanbHoe BHUMaHue [1, 2]. 370, npexae Bcero, 0bycnoBAEHO He
TO/IbKO NOBCEMECTHBIM POCTOM UYMCNA NIOAEN, UMEIOLLMX U3BbITOYHYIO
Maccy Tena, HO U TaKKe yBeNMYEHVEM PUCKA PA3BUTUA OCIOKHEHWIA U
NeTanNbHbIX UCXOA0B 3TOM KaTeropuu HaceneHna oT HEKOTOPbIX XPOHU-
YECKMX HEMHPEKUMOHHDBIX 3abonesanuii (XHWU3) [1, 3-7]. B cBoto oue-
penb, O cnocobcTByeT He ToNbKO pa3suTMio XHIN3, neyeHne KoTopbix
TpebyeT OrpoMHbIX GYHAHCOBbIX 3aTPAT, HO M YBEJIMUEHUIO MaTepUab-
HbIX 3aTpaT AN1a neyeHns camoro OXK [1, 2]. Tak, HeaaBHo NpoBeséHHOe
nccnegosaHne Okunogbe A et al (2021), nokasano, 4to 3aTpatbl B ne-
pecuéTte Ha aywy Hacenenua gna nedenna OX B 2019 rogy Bapbupo-
Basm ot 17$ CLUA B MHaum ao 940$ CLUA B ABcTpanuu. 3To COCTaBUIO
1,8% ot BHyTpeHHero BanoBoro npoaykrta (BBM) Bocbmu cTpaH — As-
ctpanuu, bpasuann, MHammn, Mekcnku, Cayaosckoit Apasuu, HOxHOM
Adpviky, UcnaHum n TahnaHga. ABTOpbI NPOTHO3MPYIOT, YTO, €CIN He
[06UTLCA CyLLecTBEHHOTO CHMMeHUa O cpeam Hacenenus, To Kk 2060
rofly SKOHOMUYECKMe NOCNeACTBUA (3aTpaTbl) BbIPACTYT B CPEAHEM [0
3,6% BBI1 atnx cTpaH. BmecTe ¢ Tem, CHUXeHWe pacnpoCTPaHEHHOCTU
OX Ha 5% no cpaBHEHWIO C NPOrHO3MpPYEMbIM YPOBHEM MW COXPaHe-
Hue e€ Ha yposHe 2019 roga npuBeaET K CpeaHEerofoBOMY COKpalle-
HWIO SKOHOMMYECKMX 3aTpaT Ha 5,2% u 13,2%, COOTBETCTBEHHO, B NepU-
oz ¢ 2020 no 2060 rog, B BOCbMU cTpaHax [1].

TeHgeHumMA K yBennyeHuio O oTmeuyaeTca MOBCEMECTHO, He
TONBKO B 3KOHOMMYECKM Pa3BUTbIX CTPAHaX, HO U B CTPAHAX C HA3KUM
1 CPeSHUM YPOBHEM KU3HWU HACENEHMUSA, YTO ABNAETCA HE TONBbKO Me-
AVUMHCKON, HO M coumanbHoi npobnemoii [1, 8-10]. Tak, npoBeaéH-
Hble anuaemunonormyeckme nccnegosanus 8 CLLA noa pykosoactsom
Liu B et al (2021) c y4actvem 21399 yenoBeK B3pOCAOro HaceNeHuA
NOKasasn yBeanyeHne pacnpoctpaHéHHocTn OX ¢ 35,4% (B8 2011-
2012 rr.) po 43,4% (2017-2018 rr.) (p<0,001) [8]. AHanornyHble AaH-
Hble 6blAM Nony4YeHbl 1 B uccnegoBaHum Oguoma VM et al (2021), roe
cpeam 4901 xuteneit KyseiTa NOBbIWEHHbIA MHAEKC Macchbl Tena u
OX 6binn oTmeyeHbl y 40,6% u 42,1% 0bcneps0BaHHOM KOropTbl CO-
oTBeTcTBeHHO [10].

Mceneposanue Jang HJ, Oh H (2021), rae 6bina M3yyeHa TeHAEH-
LmA pacnpocTpaHéHHocTH obuiero u abaomuHansHoro OX B Kopee,
NoKasano, 4Tto B nepuog, 1998-2018 rr. oTMe4anocb 3HaYMMoe yBenu-
yeHue obuwero u abgomuHanbHoro OX, B OCHOBHOM, Cpeay MyXKUMH
—¢24,8% 0o 42,4% v ¢ 20,1% po 32,1% cooteeTcTBeHHO [11].

Bmecte ¢ Tem, B HeflaBHO NPOBEAEHHOM NEPEKPECTHOM Nomny-
NAUMOHHOM mccnegosaHum Osunkwo DA et al (2021) otTmeyeHo, uTo
cpeam 1265 B3pocnbix Kuteneit ropoACKMX U CeNbCKUX PAMOHOB LWTa-
Ta beHya Hurepum pacnpoctpaHénHoctb OX coctasuna 11,1% (4,2%
B CE/bCKON MecTHOCTH, 14,3% B ropoge) 1 Bblna HAMHOTO HUXKE MO
CPaBHEHUIO C ApYrMMU CTpaHamu mupa [12].

ObecneyeHne 380poBOro 0bpasa Ku3HU U cogeiicteme baaro-
NoAyYuto ANA BCeX 1 B NtoboM Bo3pacTe Bblan onpeaeneHbl Kak 04HM
M3 [NaBHbIX Lenen npuHatoit B 2015 rogy leHepanbHol Accambneeit
OOH peknapauum «MnaH LOCTUXKEHUA nydllero U 6onee ycTonMunBso-
ro byaywero ansa scex» [13]. B 3Tom KOHTeKcTe 6bl10 onpeaeneHo Ha
TPEeTb YMEHbLIUTb NPEXAEBPEMEHHYIO CMEPTHOCTb OT HeuHbeKLy-
OHHbIX 3abonesaHunit go 2030 roga nocpeacTBoM NPOGUNAKTUKM U
NeYeHns U NOAAEPHKAHUA NCUXMYECKOTO 340POBbA U Baarononyuus.

HeobxoaMMo OTMETUTb, YTO B OO/bLUIMHCTBE OQULMANBHBIX
CTaTUCTUYECKMX OTYETOB NPUBOAATCA AaHHbIE NO 06LLel pacnpocTpa-
HEHHocTM O 1 He yunTbIBAOTCA ero cTeneHb v Tunbl. Kpome Toro, Ya-
CTO B 3TUX OTYETaX NPUBOAATCA AaHHble No OX ToNbKO Ha OCHOBaHUM
obpalliaemocTu, a He B pesysibTaTe CKpUHMHra [14].
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INTRODUCTION

In the last two decades, the problem of prevention and
early detection of obesity (OB) among the population is receiv-
ing growing attention [1, 2]. This is primarily due not only to the
widespread increase in the number of overweight people, but
also to the increased risk of complications and deaths from cer-
tain chronic non-communicable diseases (CNCD) in this category
of the population [1, 3-7]. In turn, the OB not only contributes to
the development of CNCDs, the treatment of which requires huge
financial costs, but also increases the cost CNCDs’ treatment [1,
2]. For example, a recent study by Okunogbe A et al (2021) found
that the per capita cost of OB treatment in 2019 ranged from USS
17 in India to USS$ 940 in AustraliA. It amounted to 1.8% of the
gross domestic product (GDP) of eight countries: Australia, Brazil,
India, Mexico, Saudi Arabia, South Africa, Spain and Thailand. The
authors predict that if a significant reduction in OB prevalence
among the population is not achieved, by 2060 the economic
consequences (costs) will increase to an average of 3.6% of the
GDP of these countries. However, a 5% decrease in the OB preva-
lence, compared to the estimated level, or maintaining it at the
level of 2019, will lead to an average annual economic cost re-
duction between 2020 and 2060 in eight countries by 5.2% and
13.2% respectively [1].

The trend towards an OB prevalence increase is observed
everywhere, not only in economically developed countries, but
also in countries with low and middle living standards, which
makes it not only a medical but also a social problem [1, 8-10].
Thus, epidemiological studies conducted in the United States by
Liu et al (2021) involving 21,399 adults showed an increase of the
OB prevalence from 35.4% (in 2011-2012) to 43.4% (2017-2018)
(p<0.001) [8]. Similar data were obtained in the study by Oguo-
ma et al (2021), where among 4,901 Kuwaiti population, the in-
creased BMI and OB prevalence were noted in 40.6% and 42.1%
of the examined cohort, respectively [10].

A work by Jang HJ, Oh H (2021), where the prevalence trend
of general and abdominal OB in Korea was studied, showed that
between 1998 and 2018 there was a significant increase in total
and abdominal OB, mainly among men, from 24.8% to 42.4% and
from 20.1% to 32.1%, respectively [11].

However, a recent cross-sectional population-based study
by Osunkwo DA et al (2021) showed that among 1,265 adults in
urban and rural areas of the Benue state of Nigeria, the OB preva-
lence was 11.1% (4.2% in rural areas, 14.3 % in the cities) which is
much lower compared to other countries of the world [12].

“Ensure healthy lives and promote well-being for all at all
ages” is one of the main goals set up in the declaration by the
UN General Assembly “to achieve a better and more sustainable
future for all” adopted in 2015 [13]. In this context, it was deter-
mined to reduce premature death rate from CNCDs by one third
through prevention, treatment and promotion of mental health
and well-being by 2030.

It should be noted that most official statistical reports pro-
vide data on the overall OB prevalence and do not take into ac-
count its degree and types. In addition, these reports often pro-
vide data on OB on the basis of clinic attendance only, and not as
a result of screening [14].

Literature data show that despite the widespread promo-
tion of a healthy lifestyle, an increase in the physical activity of
the population through sports, as well as the adoption of a num-
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JlutepatypHble faHHble MOKa3blBAlOT, YTO, HECMOTPA Ha LWMPO-
Kyt0 NponaraHy 340poBoro 06pasa *KusHW, yBenndeHve dusndeckoi
AKTUBHOCTW HaceneHna NoCpeaCcTBOM CMOPTa, a TaKKe NPUHATUA pAda
Nporpamm u CTpaTeruii, B 3STOM HanpasBAeHUU B HACTOALLEe BPEMA He
YAAETCA 3HaYMMO CHU3MTL bpemsa OXK no Bcemy mupy [2, 8, 10]. B cBAzu
C 3TUM, 3NMAEMMNONOTUYECKNE UCCEA0BAHNA, HAaNPaB/eHHbIE Ha U3Y-
YeHWe PacnpoCTPaHEHHOCTU, GAKTOPOB Pa3BUTUA U Pa3paboTKy nyTel
npodunaktMkn OX, Kak OfHOMO U3 FNaBHbIX NPEAVKTOPOB Pa3BUTUA
XHWU3, aBnatoTca akTyanbHbIMK, B TOM YAC/E U B HaLLeM pernoHe.

LLENb UCCNEQOBAHUA

OnpegennTb pPacnpoCTPaHEHHOCTb OXMPEHUA CPEAM B3POCIOTO
HaceneHus Pecnybnvku TagKMKUCTaH Mo AaHHbIM 0PULLMAIbHOM CTa-
TUCTMKM 3a 2015-2019 rr.

MATEPUAN U METOAbI

[poBeaéH aHanM3 pPacnpoCTPaHEHHOCTU OXUPEHUA Cpeam
B3POCNOro HaceneHua Pecnybavku TagsKuKUCTaH B nepuog, 2015-
2019 roabl N0 AAHHbIM eXerogHbix OTHETOB LieHTpa cTaTCTMKK npwm
MpesnaeHTe Pecnybnunku TagxuKUcTaH. M3 yKasaHHbIX OTYETOB Bbl-
NofHeH OLHOMOMEHTHbIW Cpe3 MoKasaTeneit BbIOGOPKM HaceneHus
18 net u cTapuue, ctpagatowmx OX, 4to 1, cO6CTBEHHO, NOCAYXKUAO B
KayecTBe KpUTepMA BKAKOYEHWUA B UCCIEA0BAHME. INUAeMMonormye-
CKUWA aHanu3 BKAOYan B ceba oueHKy pacnpocTpaHéHHocT OX B uc-
cnegyembie rofbl, AMHAMUKY €€ U3MEHEHUA B 3aBUCMMOCTU OT roAa,
n0N1a U permoHa NPOoXMBaHUA HaceneHua.

06Lasn YMCNeHHOCTb B3POC/IOTO HACeNeHUA W WX MOMOBas Npu-
HaANIeXKHOCTb B UCCNeflyeMblii Nepuos, BpEMeHU NpueeaeHsl Ha puc. 1.

CTaTUCTUYECKMIA aHAIM3 MOTYYEHHDBIX AAHHBIX MPOBOAMACA NpU
nomoLum nporpammbl SPSS sepcum 21 u MS Excel (2016). Pesynbtatbl
CTaTUCTUYECKUX AAHHbIX 6b11M 0606LLEHBI C UCNONb30BaHMEM TabAML,
1 anarpamm. OnucaTenbHas CTaTUCTMKA BKAlOYana B cebs, B OCHOB-
HOM, YacTOTy A4/19 HOMUHANbHbIX U MOPALKOBbIX NepeMeHHbIX. YacTo-
Ta W NPOLEHTbI PacCUMTHIBANNUCH ANA KaTEropuanbHbIX NePemMeHHbIX.
PacnpocTpaHéHHocTb O 6bina paccuntaHa Ha 100000 HaceneHus.
[na nposefeHNA CPaBHUTENLHOTO aHaM3a MeXay rpynnamum no Ka-
YEeCTBEHHbIM MOKa3aTeNAM WUCMO/b30BANCA KpUTEPUIA X2 PeaynbTarthl,
KOTOpble MOKa3anu, 4to 3HaveHne p<0,05, cCuMTanncb CTaTUCTUYECKM
3HAYMMbIM.

PE3YNbTATbI

Obuiee 4McNo B3POCNOrO HaceneHus, ctpagatowwero OX Ha
01.01.2020 roaa, coctasuno 3120 yenosek (2420 keHwmH u 700

ber of programs and strategies, it is currently not possible to sig-
nificantly reduce the burden of OB around the world [2, 8, 10]. In
this regard, epidemiological studies aimed at studying the preva-
lence, risk factors and mechanisms of development of OB, as one
of the main predictors of the development of CNCDs, are essen-
tial, including research conducted in our region.

PURPOSE OF THE STUDY

Determine the OB prevalence among the adult population
of the Republic of Tajikistan according to official statistics for the
2015-2019 period.

METHODS

OB prevalence among the adult population of the Repub-
lic of Tajikistan in the 2015-2019 period was analyzed according
to the annual reports of the Center for Statistics under the Pres-
ident of the Republic of Tajikistan. From these reports, a one-
time breakdown of indicators of the sample of the people aged
18 years and above suffering from OB was made, which, in fact,
served as a criterion for inclusion in the study. The epidemiolog-
ical analysis included an assessment of the OB prevalence in the
studied years and its dynamics depending on the year, gender
and region of residence of the population.

The total number of the adult population and its gender dis-
tribution in the period under study are shown in Fig.1.

Statistical analysis of the obtained data was carried out us-
ing SPSS version 21 and MS Excel (2016). The results of the statis-
tical data were summarized using tables and charts. Descriptive
statistics included mainly frequency distribution for nominal and
ordinal variables. Frequency and percentage points were calcu-
lated for categorical variables. The OB prevalence was calculated
per 100,000 people. To conduct a comparative analysis between
groups in terms of quality indicators, the x* criterion was used.
Results showing p-value <0.05 were considered statistically signif-
icant.

RESULTS

The total number of adults suffering from OB as of
01/01/2020 was 3,120 people (2.420 women and 700 men). The
OB prevalence among the adult population between 2015 and
2019 varied from 25 to 57 cases per 100,000 people, with an in-
crease of 128% during this period (Fig. 2). In 2016 the OB preva-

B HeHwwHbl / Women
Bcero / Total

2018 _ 2639473 5353900
2017 _ 2572001 5217040

Puc. 1 HucneHHocmb 83pocno2o Hacere-
2016 _ 2515211 5091520 HUA 8 Pecnyﬁﬂuf(@ TOOHCUKUCMAH 8 nepu-

00 2015-2019 22.

Fig. 1 Adult population in the Republic of
2015 _ 2440607 4340500 Tajikistan in the 2015-2019 period
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XaTnoHcKan Corguiickan PPN
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Khatlon region Sughd region RRP

MyXuuH). PacnpoctpaHéHHocTb O cpesin B3pOC/IOro HaceneHus B
nepuog 2015-2019 rr. sapbuposana ot 25 go 57 cayvaes Ha 100000
HaceneHus, NPUPOCT B 3TOT nepuog, coctasun 128% (puc. 2). Tak, B
2016 rogy pacnpocTpaHEHHOCTb yBennumnnach Ha 23,1%, 8 2017 roay
—Ha 16,7%, 8 2018 rogy —Ha 10,7% v B8 2019 rogy — Ha 43,5%.

MonyyeHHble AaHHble MOKasann, yto O vmeno TeHAEHLMIO
K YBE/IMYEHNIO He TO/IbKO B MaclwTabe pecnybimKu, HO U OTAENbHO,
B HEKOTOpbIX eé pervoHax. Tak, Hambonee BbICOKas pacnpocTpa-
HEHHOCTb OX oTMeuanacb cpeau KuTenei CTonuupl, U B TeYeHue
uccnegyemoro nepvoga eé npupoct coctasun 69,2% (c 104 po 176
Ha 100000 HaceneHus; p<0,001). BTopbiM perMoHOM Mo 3Ha4YMMOCTH
pacnpocTpaHéHHocTn OXK aBunack Coramitckan obnactb, rae npupoct
OX B 2019 roay (86 Ha 100 Tbic.) no cpasHeHwuto ¢ 2015 (30 Ha 100
TbiC.) rogom coctasun 186,7% (p<0,001). BmecTe ¢ Tem, HaMMeHbLUaA
pacnpocTpaHéHHOCTL O oTmeueHa cpeay kuteneit NTBAO u cocTta-
Buna ot 3 go 11 cnyyaes Ha 100 TbIC. HAacCENEHUA, U HE UMENa 3HaYK-
moro ysennyenus (p>0,05). CneslyeT OTMETUTb, YTO TaKas TEHAEHUMA
OTMeYanach U cpeam xutenei XatnoHckol obnacty, rae B uccnenye-
Mbli Nepuos, yBenuyeHne YactoTbl pacnpocTpaHéHHocTn OX Hocun
He3HauYMMbIV XxapakTep (c 6 ao 19 Ha 100000 HaceneHws; p>0,05).

AHann3 nonyvyeHHbIX AaHHbIX Nokasan, yto OX ropasgo vale
PEerucTpMpoBanoCh Cpeam NNL, }EHCKOTO NOAA MO CPABHEHUIO C MYy3K-
ynmHamu. OfHaKo, B UCCNeslyeMblil MPOMENKYTOK BPEMEHHU, eCv NPU-
poct OX cpeam KeHLWmMH yBennunnca Ha 128,2%, To cpean MyKyuH
OH 6bin Bbiwe — 150%. CnepyeT OTMETUTb, UTO CPeaU MYMKCKOW Ya-
CTU HaceneHua B nepuog 2016-2018 rogpl He OTMEYanoChb 3HAYUMO-
ro yBesMYeHus pacnpoctpaHéHHoctn OX (p>0,05), Toraa Kak cpeau
YKEHCKOW YaCTW HaceNeHua TaKoW TeHAEHUMU He Oblno OTMEYeHO
(puc. 3).

Takum 06pa3om, NosyyYeHHble AaHHbIE CBUAETENbCTBYIOT O A-
HaMMYeCKOM poCTe pacnpocTpaHéHHocTM OX cpean B3poCaoro Ha-
ceneHun pecnybamKku, 0COBEHHO MWL, JKEHCKOTO M0/1a, YTO OTpaXKaeT
He TO/IbKO KayeCTBEHHYH0 PaboTy CTPYKTYP NEPBUYHON MeAUKO-CaHU-
TapHOM NOMOLLY, PEFUCTPUPYIOLLMX M3ObITOUHYIO Maccy Tena y Hace-
NIeHUA, HO Y OTPAXKaIoT TEHAEHLMIO HEFraTUBHOTO BANAHWUA PA3/INUHbIX
¢baKTopoB Ha 06pa3s KU3HU HACENEHMA U POCTE PACNPOCTPAHEHHOCTM
OX.

22

F6AO r. AywaHbe Bcero

GBAO Dushanbe Total

Puc. 2 PacnpocmparéHHocmb OM cpedu 83pocso2o HaceneHus Pe-
cnybauku Tadxukucmat 8 nepuod 2015-2019 2. (p —cmamucmuye-
CKaA 3HAYUMOCMb Paznuyus no 06WUM NOKA3aMENAM 8 pe2uoHax u
no pecnybnuke mexody eooamu (no kpumepuro x?))

Fig. 2 The OB prevalence among the adult population of the Republic
of Tajikistan between 2015 and 2019 (p — statistical significance of the
difference in general indicators in the regions and across the country
between the aforesaid years (according to the x2 criterion))

lence increased by 23.1%, in 2017 — by 16.7%, in 2018 — by 10.7%
and in 2019 — by 43.5%.

The obtained data showed that the OB prevalence tended
to increase not only in the republic as a whole, but also selec-
tively in some of its regions. Thus, the highest OB prevalence was
noted among the residents of the capital, and during the study
period its increase was 69.2% (from 104 to 176 per 100,000 peo-
ple; p<0.001). The second high OB prevalence was found in the
Sughd region, where its increase in 2019 (86 per 100 thousand)
compared to 2015 (30 per 100 thousand) comprised 186.7%
(p<0.001). At the same time, the lowest prevalence of OB was
noted among the residents of GBAO and ranged from 3 to 11 cas-
es per 100,000 people, and did not show a significant increase
(p>0.05). It should be noted that this trend was also observed
among the residents of the Khatlon region, where in the study
period the increase in the OB prevalence was insignificant (from
6 to 19 per 100,000 population; p>0.05).

The analysis of the data obtained showed that OB was much
more often registered among females than among males. How-
ever, in the study period, while the OB prevalence among wom-
en increased by 128.2%, among men its growth was even higher,
constituting 150%. It should be noted that among the males in
the 2016-2018 period there was no significant increase in the OB
prevalence (p>0.05), while among females this trend was not ob-
served (Fig. 3).

Thus, the data obtained indicate a dynamic increase in the
OB prevalence among the adult population of the republic, espe-
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Puc. 3 PacnpocmpaHéHHocmb O 8
3a@sucumocmu om nona 8 nepuod 2015-2019 ze.

Fig. 3 The OB prevalence depending on gender in
the 2015-2019 period
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32 35
25
16 15

2017

2015 2016

[unHamuka pacnpoctpaHéHHocTv OX B 3aBucMMoCTH OT BO3pac-
Ta npeAacTaBeHa B Tabs.

Kak BnaHoO 13 Tabn., ropasgo yae OX ctpaganu avua 45 net u
crapue (p<0,001), n menock 3HauMmoe yenndeHne OX cpeam Bcex
BO3PACTHbIX KaTeropumit HaceneHua B uccaegyemolii nepuog,. OgHako,
Tonbko B 2016 rogy He oTmeyanocb TeHAeHUMN K pocty OXK cpeam
HaceNeHnsa NPEKAOHHOro Bo3pacTta — 75 neT u ctapiue (p>0,05).

Takum 06pasom, NPOBEAEHHbIN HAMW aHaNU3 CBUAETENbCTBYET
0 pocTe pacnpocTpaHéHHocTn OX cpeam B3pOCAOro HaceneHus pe-
cnyb/nKK, B CBA3W C YEM HEOOXOOMMO YCUAUTb NpodunakTUyeckue
MEPONPUATMA NO ero NPOPUNAKTMKE U PaHHEMY BbIABIEHMIO, @ TaKXKe
pa3paboTke KomMEKca Mep Mo NponaraHae 340poBoro 06pasa us-
HU cpeam HaceneHua.

OBCYXAEHUE

OX npeacTtaBnseT coboii CNOKHYH XPOHUYECKM MPOTEKAIOLLYIO
naToNofMI0 B Pe3y/bTaTe B3aMMOAENCTBUA PasnnyHbIX (GaKTOpOB,
BK/ItOYAA TeHETUYECKYID MpPeapacnoNoKEHHOCTb, BbICOKOKANOPUt-
HOE NWTaHWE, HU3KYID GU3MYECKYIO aKTUBHOCTb M CTpecC. M3ydeHve
anuaemwuonoruu OX, npexae Bcero, HanpasneHo Ha bonee rybokoe
MOHVMaHWE U BblsICHEHWUE NPOLLECCOB M 3aKOHOMEPHOCTEN POCTa UK
YMeHbLUEHWs 33601eBaeMOCTH Cpen HaCeNeHNs, a TaKKe pa3paboT-
Ky nyTei eé npodunakTmKu.

MHOKECTBOM WCCNeA0BaHUI BbINO MOKA3aHO, YTO OTMeva-
€TCA POCT YUCNA HACeNEHUsA, UMEIOLLEro M3BbITOUHYIO Maccy Tena u
pa3nunyHyto cteneHb OX [1, 8-11, 15]. Mo HEKOTOPbIM AaHHbLIM, 3TO
00yCN0OBNEHO HWU3KOW GU3NYECKOW AKTMBHOCTbIO HaCeNeHus M3-3a
aBTOMaTM3aLMKU NPOM3BOACTBA, NOABNEHMUS HOBbIX CMELMAIbHOCTEN,
He TpebyoLWMX YpeamepHOM GpU3NYECKOM aKTUBHOCTH, U Nepexosa K
pob0TM3NPOBaHHOW cncTeMe 6O/bLIMHCTBA GabpuK 1 KopropaLuui,
4TO OrpaHUYM/IO YYaCTHUE YENOBEKA B NPOU3BOACTBE Y MUHUMMU3UPO-
Ba/I0 PaCXof, CYTOYHOW SHEpPruW AN BbINOAHEHUA ONpesenéHHOro
06bEMma paboTbl [16]. OgHaKo, noaobHbIe TeXHONOTMM B TagKMKKCTa-
HE MafoYUCNEeHHbI, U B OCHOBHOM HaceneHve paboTaeT B arpapHoOM
oTpacau. Mo Halemy MHeHWI0, He0bX0AMMO MPOBEAEHUE HAyYHbIX
UCCNen0BaHWiM, NOCBALLEHHDBIX ONPEAENEHUI0 CTeNeHn GU3nYecKom
aKTMBHOCTW HaceNeHus B KauyecTBe OAHOM M3 MpWUMH pa3sutua OXK
B HALLEM PETUOHE.

B scero/total

H My>K4MHbI/men eHLWMHbI/women

89
62
56 57
39
25
16 I
2018 2019

cially females, which not only reflects the quality work of primary
health care institutions registering overweight patients, but also
demonstrates the negative impact of various factors on the life-
style of the population and the OB incidence.

The dynamics of the OB prevalence depending on age is
shown in the Table.

As can be seen from the table, people aged 45 years and
above suffered from OB much more often (p<0.001), and there
was a significant increase in OB among all age categories of the
population during the study period. However, only in 2016 there
was no trend towards an increase in OB prevalence among the
people aged 75 years and above (p>0.05).

Thus, our analysis indicates an increase in the OB preva-
lence among the adult population of the republic, and therefore
it is necessary to strengthen measures for its prevention and ear-
ly detection, as well as the development of a set of strategies to
promote a healthy lifestyle among the population.

DISCUSSION

OB is a complex chronic pathology resulting from the inter-
play of various factors, including genetic predisposition, high-cal-
orie diet, low physical activity and stress. The study of the epide-
miology of OB is primarily aimed at a deeper understanding and
elucidation of the processes and patterns of growth or decrease
in morbidity among the population, as well as the development
of preventive strategies.

Many studies have shown that there is an increase in the
number of people with overweight and various degrees of OB
[1, 8-11, 15]. According to some reports, this is due to the low
physical activity of the population, automation of production,
the emergence of new specialties that do not require excessive
physical activity, and the transition to a robotic system of most
factories and corporations, which limited human participation in
production and minimized daily energy consumption to perform
certain tasks within the scope of professional activities [16]. How-
ever, such technologies are few in Tajikistan, and the majority of
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Tabauya PacnpocmpaHéHHocms OX 8 3a8ucumocmu om 803pacma

Mon 18-44 nert 45-59 ner
Gender years old years old
My»/men 6 22
»eH/women 23 85
2015
P, <0.01 <0.001
Bcero/total 14 53
myx/men 9 33
»XeH/women 26 107
2016
P, <0.01 <0.001
Bcero/total 17 69
My/men 8 33
»eH/women 32 125
2017
p, <0.001 <0.001
Bcero/total 20 78
My»/men 9 34
»eH/women 32 138
2018
P, <0.001 <0.001
Bcero/total 20 85
My/men 14 53
»eH/women 47 193
2019
P, <0.001 <0.001
Bcero/total 31 122

Table The prevalence of OB depending on age

Konunuectso HaceneHus c OXK Ha 100 Tbic. HaceneHus
The number of people with OB per 100,000 people

60-74 ner 75 v Bbllwe P
years old and above
19 27 <0.01
63 73 <0.001
<0.001 <0.001
41 50 <0.001
34 21 <0.001
115 28 <0.001
<0.001 >0.05
74 24 <0.001
30 28 <0.01
109 46 <0.001
<0.001 <0.05
69 37 <0.001
29 30 <0.01
128 116 <0.001
<0.001 <0.001
78 72 <0.001
43 50 <0.001
189 135 <0.001
<0.001 <0.001
115 92 <0.001

MpuUMeyaHma: p, — CTaTUCTUYECKARA 3HAYMMOCTb Pa3IMYMA NOKasaTeNeil Mex Ay BO3PACTHLIMM FPYNNamm, p, — CTaTUCTUYECKas 3HAYUMOCTb Pa3ninumMa NoKasaTenen mexay

nonamu (no Kputepwio x?)

Notes: p, — statistical significance of the difference in indicators between age groups, p, — statistical significance of the difference in indicators between sexes (according to

the 2 criterion)

Pag Apyrvx vccnefosaHWin MokasbiBaeT B3anmoceasb OX ¢
NMUTaHWEM W MULLEBLIM MOBEAEHMEM HaceneHuA. Tak, N0 MHEHWIO
Motamed S et al (2019), HepaUMOHaNbHOE NMUTAHME C YPe3MEPHbLIM
ynotpebieHvem nuLy 60raToi yraeBoAaMm v KUpPamu, 4actoe yno-
TpebneHve cnafikux raavupoBaHHbIX HANUTKOB U MPOAYKTOB «BbICTPO-
ro NPUrOTOBNEHMA» NPUBOAAT K SHEPreTUYeckomy ancbanaHcy, npu
KOTOPOM OOBEM Kanopwuid, MOCTYNatOWMM B OPraHU3Mm, MpeBbilaeT
PEeanbHylo ero sHepreTUYECKy NOTPEBHOCTb. ITO, B CBOKO 0Yepesp,
NPUBOAMT K HACBILLLEHUIO OpraH1M3Ma YIIEBOLAMM U KUPaMU C Nocie-
JYIOLWMM UX OTKNaZbIBaHUEM B BUAE KMPOBOTo Aeno [17]. B 3Tom Ha-
npasneHun B PT HeobxoaMmo npoBeseHVe Hay4YHbIX UCCAef0BaHMIA
4NA onpeaeneHna ocobeHHOCTEN M XxapaKTepa NUTaHWA HaceNEeHUA U
nx ponu B pa3suTumn OXK, TaK Kak HegaBHO NPoBeAEHHOE UCCef0Ba-
HMe oTeyeCcTBEHHbIX aBTOPOB NoKa3ano, 4to 11,7% Hacenenua N6AO
€XXeQHEeBHO ynoTpebasano noayHacbiweHHble Xupbl, 51,3% un 7,6%
M36bITOYHO YNOTPebNANM YINeBOAbl U CONb, a peKomeHaauun BO3 no
npuémy GpyKTOB U OBOLLEN cobntogana BCero Smb TPeTb PECNOH-
AeHTos [14].

Becbma MHTEpecHbIM ABNAETCA HeAaBHO MPOBeAEHHOe nccne-
fosaHue Talukder A et al (2021), roe oTcnexeHa CBA3b MeXay Npo-
cmoTpom Tenenepegad M OX. Tak, No AaHHbIM aBTopos, M3 11398
KeHLMH B Bo3pacTe 15-49 net 19,4% vmenu n3bbITOUHYH Maccy Tena
(15,7%) nnun OX (3,8%). Bblno 06HAPYKEHO, YTO KEHLLMHBI, KOTOPbIE

24

the population works in the agricultural sector. In our opinion,
it is necessary to conduct scientific research on determining the
level of physical activity of the population as one of the reasons
for the OB development in our region.

A number of other studies show the relationship of OB with
diet and food behavior of the population. According to Motamed
et al (2019), unbalanced diet with excessive consumption of food
rich in carbohydrates and fats, frequent consumption of sweet
carbonated drinks and “fast food” lead to an energy imbalance,
in which energy intake exceeds its actual requirement. This, in
turn, leads to saturation of the body with carbohydrates and fats,
followed by their deposition in the form of fat depot [17]. In this
direction, it is necessary to conduct scientific research in the Re-
public of Tajikistan to determine the characteristics and nature of
the food diet of the population and its role in the OB develop-
ment, since a recent study by local authors showed that 11.7%
of the population of GBAO daily consumed semi-saturated fats,
51.3% and 7.6% excessively consumed carbohydrates and salt re-
spectively, and only a third of the respondents followed the WHO
recommendations on the intake of fruits and vegetables [14].

Recent study by Talukder A et al (2021) obtained interest-
ing data regarding the relationship between TV watching and
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CMOTpenu Tenesnsop XoTs bbl pas B Hegento, umenw B 1,3 pasa 6onb-
LUe LWaHCOB MMETb M3ObITOYHYIO Maccy Tena unm OX no cpaBHeHMIo ¢
Temu, KTO HUKoraa He cmoTpen Tenesusop (OLWL: 1,3; 95% AN: 1,1-1,5;
p<0,001) [18]. AHanornyHble pe3ynbTaTbl BOSMOXKHO NOMYUNUTb U Y XKK-
Tenen Halero PermoHa, B YaCTHOCTH, NINL, KEHCKOrO Nona, 60/1blUMH-
CTBO M3 KOTOPbIX ABNAIOTCA JOMOX03ANKaMM, U ONpeaenEHHYI0 4acTb
CBOEro BpemMeHMW NPOBOAAT 3a TENIeIKPAHOM.

Takum 06pasom, MTePATYpPHble AaHHble, @ TaKKe NpPoBeAEH-
HbIi HAMW aHaNWU3 CBMAETENLCTBYIOT O exerogHom pocte OX cpeam
B3POC/IOrO HaceNneHus, B reHe3e KOTOPOro MrpatoT posb pas/inyHble
daKTopbl pucKa. MpUHMMAA BO BHMMaHME POCT YMCIA HACeNeHus,
MMetoLLero M3bbITOK Beca, B Hawel pecnybauke B8 2019 rogy 6bina
npuHaTta «lMporpamma NPoPUAAKTUKM OXUPEHWA U dopmmpoBaHme
30p0BOro nNuTaHus B Pecnybnnke TagkukuctaH Ha 2019-2024 rogbi»
(noctaHoBneHue Mpasutensctea PT Ne 463 ot 02.10.2019 r.), koTo-
pas ycnewHo peanusyertcs. B pamKkax 3Toi nporpammbl NocTaBieHa
LieNIb 3HAYMMO COKPATUTb YMC/I0 NOAEN, UMEIOLLMX M3BbITOUHYHO Mac-
Cy TeNa ANA YKPENNEHWUA U COXPAaHEHWUA 340POBbA HACENEHMA, CHU-
YKEHWA PUCKa NpeXAeBPeMEHHON CMepPTU U MHBANAHOCTU. B aTom
HanpaBieHUn Pa3paboTKa MHCTPYMEHTa MOHMTOPUHIA ABNAETCA aK-
TyasIbHOM, B TOM YMC/le, 3TO U co3faHue HaumoHanbHOro permcTpa no
OXKMPEHWMIO, KOTOPbIM Bbl NO3BOIMA C BbICOKOM TOYHOCTBIO OLEHWUTb
3NUAEMMONOMMYECKYIO KapTUHY M AMHAMMUKY M3MEHEHWA MOKasaTte-
nei pacnpoctpaHéHHocTn OXK. Kpome Toro, cneayeTt 0TMETUTD, YTO B
odurUMaNbHbIX CTAaTUCTUYECKMX OTYETAX HE OTPaXKeHbl AaHHble Mo pac-
nNpOCTpaHEHHOCTK O B 33BUCMMOCTH OT €ro CTeneHu 1 TUMoBs.

LpyrMm NpMOPUTETHBIM HanpPaBAEHUMEM CYMTAETCA NponaraHaa
3£,0p0OBOro 06pasa ¥KM3HMU, 340POBOMO NMUTAHWUA U NOBbILEHNE PU3M-
YECKOMN aKTMBHOCTU HaceNeHus NOCPeaCcTBOM KaK CPeACTB MacCOBOM
MHOOPMALMK, TaK M NPOBEAEHUS Pa3bACHUTENbHbIX PaboT Ha peru-
OHapHbIX YPOBHAX. CnefyeT TaKKe OTMETWUTb, YTO MMEETCA Heobxo-
AMMOCTb B MPOBELEHUN AaNbHEWULIMX UCCEA0BAHUM MO BbIABAEHMUIO
dakTopoB pUcKa passuTMa O cpean HaceneHMs Halero perMoHa.
3TO NO3BOMIUT HE TONBKO YNYYLIWNTb YPOBEHb 340POBbA HAaCeNEeHUA
B LLe/IOM, HO M 3HAYMMO CHM3UTb YacTOTy GaKTOPOB PUCKA Pa3BUTUA
XHWU3, n, cBA3aHHbIX C HUMM MHBAAWAHOCTU U NETANIbHbIX MCXOA0B.

AHanM3 AaHHbIX SMTEpPaTypbl MOKasbliaeT, yto OX, aBassacb
COLMaNbHO-MEeANLMHCKOM NPobaeMol, NPUBOAUT K 3HAUMTENbHBIM
3KOHOMMYECKMM PaCXoAam ANs eyeHus Tex 3abonesaHuin, Kotopble
BO3HMKAM Ha ero nouyse. Tak, UCCNEL0BAHMEM HEKOTOPbIX aBTOPOB
6b1710 NPOAEMOHCTPMPOBAHO, YTO LA UMetowwme O, 3HAUUTENbHO
yale obpallaoTcA 33 MEANLIMHCKOW NMOMOLLLbIO MO CPABHEHMIO C Ha-
ceneHnemM ¢ HopMasibHoM Maccoit Tena [19, 20]. Takxke B APYruX mc-
CNesloBaHMAX b0 MOKA3aHO, YTO JIeYeHWe NALMEHTOB, CTPALAIOLLMX
OX v gpyrumu XHW3, ropaszo 6onee 3aTpaTHO NO CPABHEHMIO C aHa-
NOrMYHbIMK 60/1bHBIMK ¢ XHU3, He umetommm oxkupenns [21]. Tak,
nccnegosanue Padula WV et al (2014) nokasano, yto cpeavm 50717 na-
umeHToB ¢ OXK cpeaHue pacxodpl Ha CTaLMOHapHbIE M ambyaTopHble
MeauMUMHCKKe yenyrn coctasuan 1907$ CLUA Ha ogHOro naupeHTa 3a
0ZHO nocelueHne. ABTOpPbl OTMEYALOT, YTO 3TU PacXoLbl NPONOPLLMO-
HaNbHO YBENNYMBANNCH B 3aBUCMMOCTM OT HA/ZIMUMUA COMYTCTBYHOLLMX
caxapHoro anabeTta, rnepToHuK 1 aenpeccumn Ao 15733S CLLA [22].

OrPAHUMEHHOCTb HACTOALLEIO
UCCNEOOBAHMUA

B Mcnonb30oBaHHbIX JaHHbIX OTPaXKeHa 06Lan pPacnpoCcTpaHEH-
HocTb OX B TagKMKuUCTaHe 6e3 yuyéTa ero cTeneHu. byaert nonesHbiM
n 6onee 3pPeKTMBHLIM B HAYYHOM MNNaHe, ecim odULLManbHble CTa-
TUCTUYECKME OTHETBI OTPaXKanw bbl AaHHbIE MO PACNPOCTPAHEHHOCTU
O B 3aBMCUMOCTY OT ero CTeneHu 1 TMNa. B cBA3N € 3TUM, Mbl NNAHW-

OB. Thus, according to the authors, out of 11,398 women aged
15-49 years, 19.4% were overweight (15.7%) or obese (3.8%).
Women who watched TV at least once a week were found to be
1.3 times more likely to be overweight or obese than those who
never watched TV (OR: 1.3; 95% Cl: 1.1-1.5, p<0.001) [18]. Simi-
lar results can be obtained from the inhabitants of our region, in
particular, females, most of whom are housewives and spend a
certain part of their time in front of a TV screen.

Thus, the literature data, as well as our analysis, indicate
an annual increase in OB among the adult population, in the or-
igin of which various risk factors play a role. Taking into account
the growth in the number of people who are overweight, the
“Program for the Prevention of Obesity and the Development of
Healthy Nutrition in the Republic of Tajikistan in 2019-2024” was
adopted in 2019 in our republic (Resolution of the Government of
the Republic of Tajikistan No. 463 of 02.10.2019), which is being
successfully implemented. Within the framework of this program,
the goal is to significantly reduce the number of people who are
overweight in order to strengthen and maintain the health of the
population, reduce the risk of premature death and disability. In
this direction, the development of a monitoring tool is important,
including the establishment of the National Registry for Obesity,
which would allow to assess with high accuracy the epidemiolog-
ical picture and the dynamics of changes in the OB prevalence. In
addition, it should be noted that the official statistical reports do
not reflect data on the OB prevalence depending on its degree
and types.

Another priority area is a promotion of a healthy lifestyle,
healthy diet and increasing physical activity of the population
through media and outreach activities at the regional level. It
should also be noted that there is a need for further research
to identify risk factors for the development of OB among the
population of our region. This will not only improve the popu-
lational health as a whole, but also significantly reduce the risk
factors for the development of CNCDs, and associated disability
and death.

An analysis of literature data shows that OB, being a so-
cio-medical problem, leads to significant economic costs for the
treatment of the diseases which are triggered by it. Some authors
have demonstrated that people with OB are much more likely to
seek medical help compared to the population with normal body
weight [19, 20]. Other studies have shown that treatment of pa-
tients with OB and other CNCDs is much more expensive com-
pared to treatment of non-obese patients with similar diseases
[21]. Thus, a study by Padula WV et al (2014) showed that among
50,717 patients with OB, the average cost for inpatient and out-
patient medical service was USS 1,907 per patient per visit. The
authors note that these costs proportionally increased depending
on the presence of concomitant diabetes mellitus, hypertension,
and depression up to USS$ 15,733 [22].

LIMITATIONS OF THE PRESENT STUDY

The data collected reflect the overall prevalence of OB in Ta-
jikistan without taking into account its degree. It would be useful
and more effective if official statistical reports presented data on
the prevalence of OB, depending on its degree and type. In this
regard, we are planning to screen the general population of the
republic for OB, taking into account its type, degree and risk fac-
tors.
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pyem cpeam obLLero HaceneHus pecnybavku NpoBeaeHUe CKPUHUHTA
OX ¢ y4étom ero Tmna, cTeneHmn u GakTopoB puUcKa.

3AKNIOYEHUE

AHanu3 nosydeHHbIX AaHHbIX NOKasasn, uto B Pecnybnuke Tag-
KMKMCTaH PacnpoCTPaHEHHOCTb OXWUPEHUA Cpesu B3POCIOro Hace-
NIeHVA B UCCNedyeMmblii Nepuog cocTaBuna ot 25 Ao 75 cnyyaes Ha
100 Hacenenwms, npupoct B 2019 rogy no cpasHexuto ¢ 2015 rogom
coctasun 128%. Mmeetca HEOBXOAMMOCTb B CO34aHUU U BHEAPEHWUM
Ha YPOBHEe YuYpeXaeHUN NepBUUYHON MeMKO-CaHUTAapHOM NOMOLLM
HALMOHaNbHOIO PEerucTpa € Leblo YAYYLWEHN OLEHKU U KIMHUKO-
3NUAEMMONIOTMYECKOrO0 MOHUTOPUHIA 33 HAaceNeHnem ¢ U3bbIToYHOM
Maccov Tena u oxumpeHvem. MponaraHaa 340poBoro 0bpasa usHwy,
3/10pOBOr0 NUTaHUA U NOBbILWEHNA GU3NYECKOM aKTUBHOCTU Hacene-
HUA NOCPEACTBOM CPEACTB MAcCoBOWM MHOOPMALMM NO3BOAUT YNyY-
LWIMTb YPOBEHb 340POBbA U KAYECTBO KU3HMU.

CONCLUSION

An analysis of the data obtained showed that in the Repub-
lic of Tajikistan, the OB prevalence among the adult population
during the study period ranged from 25 to 75 cases per 100,000
people, growing by 128% between 2015 and 2019. There is a
need to develop a national register at the level of primary health
care facilities in order to improve the assessment and clinical
and epidemiological monitoring of the overweight population.
Promotion of a healthy lifestyle, healthy diet and adequate level
of physical activity of the population through the media will im-
prove the health condition and quality of life.
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Pecriybanka Kaszaxcran

Lienb: npoBesAeHVe CPaBHUTENBHOTO aHaNM3a Hay4YHOM AEATENbHOCTU MeAMLUMHCKMX By30B KasaxcTaHa.

Matepuan u meTtoapl: B McCcnefoBaHMe BKAOYEHbI caedytolme By3bl: Kazaxckuil HaLMOHaNbHbIN MeAULMHCKUIA yHuBepcuTeT um. C.O. AcdeHausaposa
(KasHMY), MeaunumHckuit yausepcutet Kaparangpl (MYK), MeavumHckuit yiusepcutet Cemesn (MYC), MeanumHckuii yHusepcuteT ActaHa (MYA), 3a-
nagHo-KasaxcTaHCKuit MeAMLMHCKMI yHUBepcuTeT MmeHn M. OcnaHoBa (3KMY), HOxHo-KasaxcTaHcKan meanumHcKan akagemun (FOKMA), Kasaxckuit
MEeAULMHCKUIA YHUBEPCUTET HenpepbiBHOTro 0bpasoBaHma (KasMYHO), MexayHapoaHbli Ka3axCKO-TYPeLKUA YHUBEPCUTET UMEHM Xoaxu Axmesna
ficasn (MKTY) n KaszaxctaHcKo-Poccuitckuii meguumHckuii yiusepcuteT (KPMY). B paboTe ncnonb3oBanunch gaHHble LleHTpa pa3sutusa obpasoBaHus
1 Haykn MUHUCTEpPCTBA 34paBooxpaHeHus Pecnybanku KasaxcTaH. PeiTMHIOBas oLeHKa MeaULMHCKUX By30B NPOBeAeHa No 6 MHAMKATopam: 06bEM
BbinonHaemoit HUP; konnyectso nybanKaLmii B peLieH3MpyeMbiX aBTOPUTETHBIX MEXKAYHAPOAHbIX 6a3ax AaHHbIx (Thomson Reuters, Scopus, Springer,
Google Scholar); KonnuecTBo ccbiNIOK Ha Hay4Hble PaboTbl 33 NocneaHUe 5 1eT; YNCEHHOCTb MATEHTOB M OXPaHHbIX JOKYMEHTOB; CTeNeHb KOMMepLLU-
aNn3aLMmM HayKM B MEAMLMHCKMX By3ax Ka3axcTaHa; CTENEHb y4acTUA B MEXAYHAPOAHbIX KOHdepeHUMAX. AHannsupyemolit nepmog —2018-2020 rr.
Pesynbrartbl: no utoram 2020 roaa MMAepPOM No CYMMapHOMY 3Ha4YEHUI0 BCex MHAMKaTopos cTan KasHMY, ¢ Hebonblwmm oTpbiBom cnesom wam MYK
1 3KMY. MonyyeHHble AaHHble CBMAETENbCTBYIOT O TOM, YTO OTAE/IbHble MeAULMHCKUE By3bl MO CYMMe MHAMKATOPOB MMEIOT XOPOLLO CKOOPAUHUPO-
BaHHYIO Hay4Hyto cpegy. K HUM oTHocaTea KasHMY, MYK, 3KMY, MYC, tOKMA, MYA. Takas cteneHb chOpMMUPOBaHHOCTU Hay4YHOM cpeabl Y AaHHbIX
BY30B CBAi3aHa C BbICOKUM YPOBHEM OCTENEHEHHOCTU, HONbLWKUM CTaxkem paboTbl By30B, cTeENeHbl0 GpUHaHCMpoBaHUA. OcTanbHble BY3bl ABAAIOTCA
MOIOABIMU, C elé OKOHYaTeNbHO HechOPMUPOBAHHOW HayuyHOW cpesoi. [laHHble MHAMKATOPbI CNOCOOCTBYIOT BbIPAXKEHHOCTU Pe3y/IbTaToB Hayy-
HO-MHHOBALMOHHOW AeATENbHOCTU MEAULMHCKMUX BY30B, XOTA 3TW NOKa3aTe M UMeIOT U CBOM HeA0CTaTKU.

3aKnKoueHne: HeCMOTpPA Ha KoiebaHUsA pasHbIX MapameTpoB Y By30B Mo roAam, Habnogaertca 06LLMi PpOCT OCHOBHbIX NOKa3aTenei pesynsTaTMBHOCTU
B MEAMLMHCKUX BY3aX B NepecyéTe Ha elMHULY NPOU3BOACTBEHHOTO NEPCOHANA: KONUYECTBO NybAUKauuii yBennuunocs bonee, yem B 5-6 pas, a uuTu-
poBaHuii — bonee, yem B 50 pas; KONMYECTBO NATEHTOB CTAsN0 Ha NOPAZOK HosbLue. YPOBEHb KOMMEpPLMAAM3aLMK y 6ONbLIMHCTBA BY30B NPaKTUYECKN
He M3MeHuNCs, 3a ucktoveHem 3KMY, MYK, FOKMA, KasMYHO, MYC.

KntoueBble cnoBa: HayKa, uccnedosamesnsbcKas cpedd, MeduyuHa, UHOUKamop, uccnedo8amesnsCKas 0esmenbHoCme, 8Y3.

Ana umtupoBaHua: Axnbaesa-KyneHosa [T, dyiiceHosa AM. CpaBHUTENbHbIVN aHANN3 HAYYHOW AEATENbHOCTU MEAULMHCKUX BY30B KasaxcTaHa. BecmHuK
AsuueHHbl. 2022;24(1):29-38. Available from: https://doi.org/10.25005/2074-0581-2022-24-1-29-38
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Objective: To conduct a comparative analysis of the research activity of medical universities in Kazakhstan.

Methods: The following universities were enrolled in the study: Asfendiyarov Kazakh National Medical University (KazNMU), Medical University of
Karaganda (MUK), Semey Medical University (SMU), Astana Medical University (AMU), West Kazakhstan Medical University named after M. Ospanov
(WKMU), South Kazakhstan Medical Academy (SKMA), Kazakh Medical University of Continuing Education (KazMUCE), Yasawi University (International
Kazakh-Turkish University named after Khoja Ahmed Yasawi, IKTU) and Kazakh-Russian Medical University (KRMU). Data from the Center for the
Development of Education and Science of the Ministry of Health of the Republic of Kazakhstan were used in the study. The rating assessment of medical
universities was carried out on six indicators: the volume of research carried out; the number of publications in peer-reviewed international databases
(Thomson Reuters, Scopus, Springer, Google Scholar); the number of references to the research publications within the last 5 years; the number
of patents and copyrights; the level of commercialization of research products in medical universities in Kazakhstan; participation in international
conferences. The analyzed period is between 2018 and 2020.

Results: By the end of 2020, KazNMU became the leader in the total value of all indicators by a small margin, followed by MUK and WKMU. The
data obtained indicate that some of the medical universities, according to the total indicators’ value have a well-coordinated scientific environment,
including KazNMU, MUK, WKMU, SMU, SKMA, AMU. Shaping of the conducive scientific environment in these universities is associated with a high
level of the academic degrees of the staff, its large academic experience, and the volume of funding. The rest of the universities are young, with
their scientific environment being still at its formative stage. These indicators contribute to the assessment of the results of research and innovative
activities of medical universities, though they also have certain drawbacks.

Conclusion: Despite the fluctuation of different evaluation parameters in the medical universities over the years, there is a general increase in their
main performance indicators per staff capita: the number of publications has increased by more than 5-6 times, while citations were raised by more
than 50 times; and the number of patents has grown by an order of magnitude. The level of commercialization at most universities has not changed,
with the exception of WKMU, KMU, SKMA, KazMUCE, SMU.

Keywords: Science, research environment, medicine, indicator, research activity, university.
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BBEAEHMUE

Hayka — 370 061acTb YenoBeyeckon AeATeNbHOCTY, ABNAIOLLAA-
€A ABWXKYLLEN CUAOM nporpecca 3BONOLMK YyenoBeyecTBa. Mccnepo-
BaTe/IbCKaa Cpefia WM HayyHas cpefa — 3TO COBOKYMHOCTb /04N,
Y4aCTBYIOLLMX B CO3aHUM HAYYHbIX 3HAHWUM, @ TaKKe maTepuanbHas
6a3a 4/19 OCyLLEeCTBNEHWS 3TON UCCNIe0BATENIbCKOW AEATENbHOCTH.

Mctopua 3BoNOLMM HayKM NOKa3bIBAET, YTO Hay4yHO-UCCNeao-
BaTe/IbCKan cpeja ABNAETCA OAHUM U3 [N1aBHbIX KPUTEPUEB HayYHOM
[LeATeNIbHOCTY BbICLIKMX Y4ebHbIX 3aBefieHuiA (By3) W BbICTYNaeT reHe-
PaTOpPOM HOBbIX 3HaHUI W Hay4HbIX pa3paboToKk. HayyHaa peatenb-
HOCTb B CTEHaX YHWBepCUTETa CMOCOBCTBYET NOABNEHWIO MHHOBALIMI,
MOBBILIAET KAaYecTBO AeATebHOCTU NpodeccopcKo-npenoaaBaTenb-
CKOrO COCTaBa, MO3UTMBHO CKa3blBAaeTCA Ha penyTaLuu By3a M ero
3KOHOMMYECKOM CTaTyce, CO34a&T ycnosuma Ana bonee KaueCTBEHHOM
NOAroToBKM 06yyatoLmxca. U3 autepatypHoro 063opa BUAHO, YTO UC-
CNefloBaTeNbCKan aKTUBHOCTb B By3ax pa3HO0bpasHa, a eé pesynbra-
TMBHOCTb CBA3aHa C PALOM GaKTOPOB, BK/IIOUAIOLLMX XaPAKTEPUCTUKM
MCCNeA0BaTeNbCKOTO NepcoHana, Pas/MuvAa B UCCNEA0BaTENbCKUX
METOZ,aX U CTPATETMAX Kak BHYTPY, TaK U MeXay aucumnanHamm [1-3].

[naBHas XapaKTepuCTUKa Pa3BUTUA UCCIEe0BaTeNbCKOM cpeapl
B }KM3HM By30B — 3T0 pOPMMPOBAHME MHHOBALMOHHbIX KaZIPOB; Lienei
paboTbl B Hay4YHO-MUCCNEAOBATENIbCKUX U TEXHUYECKUX LIEHTpaXx; npo-
beccroHaNbHO-0PUEHTUPOBAHHBIX 0O6BEKTOB 3HAHWI Y TEXHOOTUI.

B page paboT onucbiBatoTCA YCNOBUA NOATOTOBKM KaApoB, OTBe-
yatoLLMX TPeOOBAHMAM MHHOBALMOHHOM CPeAbl, ¥ ONPeenaoTCA 0c-
HOBHble $haKTopbl, CNOCO6CTBYIOLLME STOMY NPOLLECCY; HO BO MHOMMUX
13 HUX BbIAENAIOTCA TOMbKO OTAENbHbIe GaKTOPbI, YaCTb U3 KOTOPbIX
abcontoTnsmnpyertca.

MporHo3 1 oueHKa pesynbTaToB UCCNESOBATENbCKOW AeATeNb-
HOCTU ABNAIOTCA K/KOYEBOW NPEAnOCbUIKON ANA CUCTEMATUYECKOTO
poCTa Hay4yHOro NOTeHUWana, MPOAYKTMBHOCTM HayYHO-UCCNeA0Ba-
TE/IbCKUX OPraHM3aLMi, akageMUUYecKUX LIEHTPOB, a TaKKe pa3BuTUA
Kapbepbl OTAENbHbIX Y4EHbIX [4-12].

Lnsa yny4dieHms obein sGPpeKTUBHOCTH, YCUIEHUA NPO3PAYHO-
CTV NPUHATUA peLLeHn B GUHAHCUPOBAHUM yUpeXaeHWiA, pacnpese-
NIeHUA PECYPCoB U KOHTPOA HaZ CBOMMM MHBECTULIMAMM B UCCenO-
BaHMAX NPUMEHAIOTCA MHAMKATOPbI HAYKM U Pa3/IMyHble METPUYECKME
NOKa3aTenu, Kak BUZ, HOBOW «HAYYHON NOAUTUKMY. HO YMCNEHHOCTb
Pa3/IMYHbIX HAMKATOPOB M BapUaHTOB OLLEHKM B MOCNEeHME rofpl pa-
CTET, YTO 3a4aCTYIO YCAOXKHAET 3334y UL, OTBETCTBEHHbIX 3a NPUHSA-
Tve peleHns o puHaHcposaHum [11, 13]. PeweHwe o pacnpeaene-
HWUM pecypcoB TpebyeT GopmMMpPOBaHMA TaKOro Habopa NoKasaTesnew,
KOTOPbIM ByAEeT 0TpaaThb BCO MHPOPMALIMIO MO KaYecTBY Hay4HO-UC-
CNefoBaTeNbCKOW MPOrpaMMbl, CAaMO Hanpas/eHUe Hay4yHOro uccne-
[0BaHMA U Hay4YHO-UCCNEe0BATENbCKMIA NOTEHLMAN.

AKTyasIbHOCTb  Hay4YHO-UCCNeAoBaTeNbcKoM  paboTbl  Urpaet
BaXXHYI0 po/ib B pOPMMPOBAHWUM NPUB/EKaTENBHOMO 06pa3a Hay4Ho-
ro NpoeKTa A1A NOTEHLMANbHBIX BHELUHUX UHBECTOPOB. B ycnoBusax
HEBbICOKOW KOHKYPEHTOCMOCOOHOCTM Ka3axCTaHCKON MeauLMHCKOM
HayKM BCTAET BOMPOC O HaflobBHOCTU BHeApPEeHWUA AeUCTBEHHOMN Cu-
CTeMbl MPOrHO3a Pe3yNbTaToB AEATENbHOCTU U PaHKMUPOBAHUA Me-
OVLMHCKUX OpraHW3auMii 1 By30B, BK/OYaloOWeN o6LenpuHATbIe
XapaKTePUCTUKN Pe3yNbTaTUBHOCTY M NPOU3BOAUTENBHOCTU HAaYUHbIX
uccneposanuin [14, 15].

MokasaTenu Hay4yHO-MHHOBALIMOHHON AEATENbHOCTU AOCTATOY-
HO HaAEXHbI A1 OLEHKM 3PPEKTUBHOCTU HAYKKU HA YPOBHE CTpaHbI*
[16]. Hanpumep:

1 Omyuém PITI «PecnybaukaHcKuli yeHmp pa3gumus 30pagooxpaHeHusa» no
3a0aHuto M3 PK «Pe3ynbmamel pelimuHzo80li 0UeHKU Hay4HbiX opeaHu3ayuli
u MmeduyuHcKux BY3oe no nokazamenam Hay4yHol u UHHOBAUUOHHOU Oesmerb-
Hocmu 3a 2020 200» http://www.rcrz.kz/index.php/ru/2017-03-12-10-50-44
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INTRODUCTION

Science is a field of human activity, which is the driving force
behind the evolution progress of mankind. The research environ-
ment is created by people producing scientific knowledge and the
material base for the implementation of their research activity.

The history of science evolution shows that the research
environment is one of the main criteria for the scientific activ-
ity of higher educational institutions (universities) and acts as
a generator of new knowledge and scientific developments.
Scientific activity at the university contributes to emergence of
innovations, improves the quality of work of the teaching staff,
positively affects the reputation of the university and its eco-
nomic status, creates conditions for better training of students.
From the literature review, it can be seen that research activ-
ity in universities is diverse, and its effectiveness is associated
with a number of factors, including the quality of research staff,
differences in research methods and strategies within and be-
tween disciplines [1-3].

The main characteristics of the development of the research
environment in the universities include training of innovative
staff; goals of work in research and technical centers; profession-
ally oriented objects of knowledge and technology.

In some papers the conditions for training the staff meeting
the requirements of innovative environment are described and
the fundamental factors contributing to this process are deter-
mined; but in many of them only individual factors are highlight-
ed and some of them are overestimated.

The projection and evaluation of the results of research ac-
tivities are a key prerequisite for the sustained growth of scien-
tific potential, the effectiveness of research institutions and aca-
demic centers, and the development of the individual scientists’
career [4-12].

As a new research policy, various metrics and research indi-
cators are being introduced to improve overall efficiency, increase
transparency of decision-making in funding of the institutions, al-
locate resources and control investments. The number of various
indicators and assessment options has been growing in recent
years, which often complicates the task of those responsible for
making decisions on financing [11, 13]. The decision on the allo-
cation of resources should be based on the indicators providing
full information on the quality of the research program, the di-
rection of scientific developments and research potential of the
institution.

The relevance of research work plays an important role in
creating an attractive image of a research project for the po-
tential external investors. Low competitiveness of Kazakhstani
medical science necessitates introduction of an effective sys-
tem of projecting research outcomes and ranking medical in-
stitutions and universities, including generally accepted char-
acteristics of the effectiveness and productivity of scientific
work [14, 15].

Indicators of scientific and innovative activity are quite reli-
able for assessment of the effectiveness of science at the national
level® [16]. For example:

1 Report of the RSE "Republican Center for Health Development" on the
instructions of the Ministry of Health of the Republic of Kazakhstan "Results of
the rating assessment of scientific institutions and medical universities on the
scientific and innovative activities for 2020" http://www.rcrz.kz/index.php/ru
/2017-03-12-10-50-44
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e 6MbAMOMETPUYECKME MHAMKATOPbI, OCHOBAaHHbIE Ha NoA-
cuéTe uncna nybauKaumii;

*  MHAMKATOPbl, OCHOBAHHbIE HA LIUTUPOBAHUM, KOFAA BbICUM-
TbIBAETCA YNCNO LUTMPOBAHMIA 3a ONpeaenéHHbIV nepuos,
MCNONb3yeMbix ANA oueHKK [17, 18].

LLENb UCCNEQOBAHMA

MpoBeseHWe CPAaBHUTENBHOTO aHaAM3a HAy4YHON AEeATeNbHOCTU
MeaNLMHCKMX By30B Ka3axcTaHa.

MATEPUAN U METOAbI

AHanu3 NPoBOAMACA NO NOKA3aTENAM Hay4HOW M MHHOBALMOH-
HoVi PaboThbl CleayoWmMX MEAULMHCKUX By30B:

e Kas3axCKM HaLMOHaNMbHbIA MeAMUMHCKUIA YHUBEpPCUTET
um. C.A. AcpeHamaposa (KasHMY)

e MeauumHckmii yHuBepcuteT Kaparanabl (MYK)

e MeauumHckuii yHnsepcutet Cemen (MYC)

e MeauupHCKMit yHuBepcuTeT ActaHa (MYA)

e 3anagHo-KasaxCTaHCKMIt MeAULMHCKMI YHUBEPCUTET MMeE-
HM M. OcnaHoBa (3KMY)

. O3KHO-KasaxcTaHCKan meauUmMHCKan akagemua (OKMA)

e KaszaxCKWit MeaMUMHCKNUI YHUBEPCUTET HEMPEPbIBHOTO 06-
pa3oBaHusa (KasMYHO)

e MeXayHapoaHbIV Ka3axcKO-TYPeLKUin YHUBEPCUTET UMe-
HU Xomxu Axmeaa fcasu (MKTY)

e Ka3axCTaHCKO-POCCUWCKMIA  MEAUUMHCKUI  yHUBEPCUTET
(KPMY)

B pabote ncnonb3oBanuch AaHHble LieHTpa pa3suTua obpaso-
BaHWA U Haykn MUHUCTEPCTBA 34paBoOXpaHeHus Pecnybanku Kasax-
cTaH (PK).
B 2013 roay PecnybiMKaHCKUIA LEHTP pa3BUTUA 34paBOOXpaHe-
Hua (PUP3) paspaboTan nepeyeHb Hanbonee BasKHbIX MHAMKATOPOB
Hay4YHON U MHHOBALMOHHOMN AeATeNbHOCTH, KoTopble Bbiin npeasio-
KEHbI B KAYeCTBe MHCTPYMEHTA AN PaHKMPOBAHWUA OPraHWU3aLmii Ha-
VKM 1 06pa3oBaHuA B cucTeme 3apaBooxpaHeHus PK. MepeyeHb MH-
[MKaTOPOB M UX BECOBOMN KOIQOULMEHT NPesCcTaBAeH B Caeaytolem
BUAE:
®  KO/IMYECTBO BbINOAHAEMbIX UCCNeaoBaHuit (10%)
*  4yuCi0 NYBAMKALMIA B MEXAYHapOAHbIX PeLeH3npyembix
HaYYHbIX XypHanax, MHAEKCUPYEMbIX B aBTOPUTETHbIX Ha-
3aX AaHHbIX Hay4HOW MHPopMaLmm (20%)

®  CCblIIKM Ha Hay4Hble paboTbl (20%)

®  YUC/I0 NOAYYEHHbIX MNATEHTOB U UHbBIX OXPAHHbIX AOKYMEH-
108 (15%)

®  KO/IMYECTBO Hay4HbIX pa3paboTok (15%)

*  cTeneHb KOMMEPLMAAM3aLMM HayYHbIX Pa3paboToK 1 Ho-
BoBBeAeHui (10%)

®  CTeneHb Y4acCTWA COTPYAHWUKOB OPraHWM3aLMi 1 yyaLLmXca B
MEXAYHapoaHbIX KoHdepeHLuumax (10%).

C y4&TOM NPUHATBIX B MACCOBbIX CUCTEMAX PaHKMPOBaHUA NOA-
XOZ0B, OCHOBHbIMM MOK33aTe/NAMM Pe3y/IbTaTUBHOCTU BblaeneHbl 4
MHAWKaTOpa:

®  YMCNEHHOCTb Ny6AMKaumin — 20%

*  LMTMPOBAHME HayyHbIX paboT — 20%

®  UMCNEHHOCTb NPUOBPETEHHLIX NaTeHTOB — 15%

®  YUCNEHHOCTb Hay4HbIX pa3paboTok — 15%.

[laHHble MHAMKATOPbI, MMetoLLMe B NPeOCTaBAEHHON cucTeme
PaHXMPOBAHMA CYMMApHBbIVi BeCOBOW KoadduumeHT 70%, oTHOCATCA

e bibliometric indicators based on counting the number
of publications;

e indicators based on citations, when the number of cita-
tions for a certain period is being calculated and used
for evaluation [17, 18].

PURPOSE OF THE STUDY

To provide comparative analysis of the scientific activities of
medical universities in Kazakhstan.

METHODS

The analysis was carried out according to the indicators of
scientific and innovative activity of the following medical univer-
sities:

e Kazakh National Medical University named after. S.D.

Asfendiyarov (KazNMU)
e Medical University of Karaganda (MUK)
e Semey Medical University (SMU)
e Astana Medical University (AMU)
e West Kazakhstan Medical University named after M.
Ospanov (WKMU)

e South Kazakhstan Medical Academy (SKMA)

e  Kazakh Medical University of Continuous Education
(KazMUCE)

e International Kazakh-Turkish University named after
Khoja Ahmed Yasawi (IKTU)

e Kazakh-Russian Medical University (KRMU)

The work used data from the Center for the Development of
Education and Science of the Ministry of Health of the Republic of
Kazakhstan (RK).

In 2013, the Republican Center for Health Development
(RCHD) compiled a list of the most important indicators of sci-
entific and innovative activity, which were proposed as a tool for
ranking of scientific and educational institutions of public health
of the RK. The list of indicators and their weight coefficients in-
cludes:

e number of studies completes (10%)

e number of publications in international peer-reviewed

scientific journals indexed in cited databases of scientif-
ic information (20%)

e references to scientific works (20%)

e number of received patents and other copyrights (15%)

e number of scientific developments (15%)

e degree of commercialization of scientific developments

and innovations (10%)
e the degree of participation of employees and students
of the institution in the international conferences (10%).

Taking into account the most common approaches in the
ranking systems, 4 parameters have been identified as the main
performance indicators:

e number of publications — 20%

e  citations of scientific works —20%

e number of obtained patents — 15%

* number of scientific developments — 15%.

These indices with a total weightage of 70% in the present
ranking system, are among the main performance indicators of
scientific and innovative activities [19, 20].
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K F1aBHbIM MOKa3aTeNfM pesybTaTUBHOCTU Hay4YHOW M MHHOBALLMOH-
HoM pgeatenbHocTH [19, 20].

KntoyeBbIMU NOKa3aTeNsiMmm pesynbTaTMBHOCTM Hay4YHO-UHHOBA-
LIMOHHOW AeATEeNIbHOCTM OpraHn3aLmii MeAULMHCKOTO 06pa3oBaHua v
HayKu ABNAOTCA:

*  VHAMKaTOp 1 — 06BEM BbinonHAemol HUP

*  WHAMKATOP 2 — KONWUYecTBO NyBAUKaLLMIA B peLleH3UpyeMbIX

aBTOPUTETHBIX MEXAYHAPOAHbIX 6a3ax AaHHbIX (Thomson
Reuters, Scopus, Springer, Google Scholar)

*  MHAMKATOP 3 — KONMYECTBO CCbIJIOK Ha Hay4Hble paboTbl 33

nocnegHee 5-netue

®  VHAMKATOP 4 — YNCNEHHOCTb NAaTEHTOB U OXPAHHbIX AOKY-

MEHTOB
®  VHAMKATOp 5 — cTeneHb KOMMepLUMann3aLum Haykn B Me-
AnumnHcKmx By3ax KasaxctaHa

®  VHAMKATOp 6 — CTeneHb y4acTMA B MEXKAYHAPOAHbIX KOH-

bepeHumax.

PeiiTnHrosas oueHka (R) Hay4HO MHHOBALMOHHON AeATeNbHO-
CTV KOHKPETHOW opraHu3aLumm onpegensetca no dopmyne:

R=|IXQ1+IZXQZ+|3XQ3+|4XQ4+ISXQ5+IGXQ6’

rae | -1, — cymma 6annos no kaxagomy nHamkatopy; Q, -Q, - seco-
Bble KO3POULMEHTbI UHANKATOPOB.

PE3YNbTATbI U UX OBCYXXOEHUE

B cTaTbe NpoBeAEH aHa/NM3 Hay4HO-WUCCNEA0BATENbCKON Aes-
TENIbHOCTU MeANLMHCKUX BY30B N0 6 MHAMKaTOpam B guHamuke 2018-
2020 rr. Ha puc. 1 npeacTaBneHa pelTMHIOBas OLEHKA MeAULMHCKUX
BY30B MO MHAMKaTopy 1.

Kak nokasaHo Ha puc. 1, no nHamkatopy 1 Ha nepsbix NO3MLMAX
6b11 1 ocTaérca MYK. Mpu stom B 2018 MYK rogy umen 6onee Bbico-
KYIO PEATUHIOBYIO OLEHKY, yem B 2019 rogy. B 2020 roay no gaHHo-
My WHAWKaTOpY Habnlofanoch peskoe yBeAMUYEHWE MO CPABHEHUIO C
npeapiaywymmn rogamu. B 3KMY camas BbiCOKas pedTUHIOBan OLEH-
Ka No nHAuKaTopy 1 otmeyvanack Tonbko B 2018 roay. anee, B 2019-
2020 rogax npoucxogmn cnaf no AaHHOMY nokasatento. Y KasHMY
pe3ynbTaTbl PEUTUHIOBOW OLIEHKU Konebanuch: CHavana — Nogbém B
2019 roay, 3aTem — cnag, 8 2020 roay. Tem He meHee, KasHMY solwen
B TPOWKY naepos no uHamkatopy 1. Ecam 8 2018 r. MYA 6bin Ha 4-m
mecte, To B 2019-2020 rr. peTMHIOBas OLLEHKa CHU3MUAAC, U MO AaH-
Hbim 2020 roga MYA oka3ancsa Ha celbMOM MeCTe B PeMTHHre By30B
no faHHOMY UHAMKaTopy. MYC nokasan pocT pelTUHIOBOW OLEHKM B

The key performance indicators of scientific and innovative
activities of medical educational and scientific institutions are:
e indicator 1 —the amount of R&D carried out
e indicator 2 — the number of publications in peer-re-
viewed international databases (Thomson Reuters,
Scopus, Springer, Google Scholar)
e indicator 3 — the number of citations of scientific pa-
pers over the last 5 years
e indicator 4 — the number of patents and copyrights
e indicator 5 — the level of commercialization of research
in medical universities in Kazakhstan
e indicator 6 — the level of participation in the interna-
tional conferences.
The rating score (R) of the scientific innovative activity of a
specific institution is estimated by the formula:
Rﬂﬁqﬁkx%HﬁQﬁux%+hﬂ%HﬁQU
where | -1 is the sum of scores for each indicator; Q- Q, -
weightage of indicators.

RESULTS AND DISCUSSION

This paper analyzes the dynamics of the research activities
of medical universities on the six indicators in the 2018-2020 pe-
riod. Fig. 1 shows indicator 1 ranking of medical universities.

As shown in Fig. 1, according to the indicator 1, MUK sus-
tained its leadership across the studied period. At the same time,
in 2018 MUK had a higher score than in 2019. In 2020, this in-
dicator showed a sharp increase compared to previous years.
WKMU showed its highest score for indicator 1 in 2018. There-
after, in 2019-2020, there was a decline in this indicator. KazNMU
advanced to the top three universities in RK in 2018. Thereafter
its ranking score fluctuated increasing in 2019, then declining
in 2020. MUA was in the 4th place in 2018, then in 2019-2020
its rating score decreased, and according to the 2020 data AMU
ranked seventh for this indicator. The SMU showed an increase
in the rating score in 2018-2019, and in 2020 there was a sharp
decline to the last place in the university ranking. In recent years,
the scientific activity of SKMA and KazMUCE has significant-
ly improved. SKMA’s score was not high in 2018 and it further
decreased in 2019, but in 2020 there was a significant increase
to the second place in the university ranking. A similar growth
was observed at KazMUCE, which was at the last place in 2018,

0,2 Puc. 1 PelimuHa08as8 oueHKa
0,18 MeOUYUHCKUX 8Y308 NO
0,16 uHoukamopy 1
0,14 Fig. 1 Indicator 1 ranking of medical
0,12 universities
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2018-2019 ropax, a B 2020 rogy — pe3Kui1 cnag 1 nocaefHee MecTo B
penTUHre By30B CTpaHbl. AKTUBM3MPOBANACh B NOCAEAHME rofbl Hayy-
Has aeatenbHocTb FOKMA 1 KasMYHO. Y FOKMA B 2018-2019 rr. peit-
TUHT 6blN HEBbICOKOM CO CHUXXEHWEM nokasateneit, Ho B 2020 roay
HabnofaNcA 3HaUUTENbHBIN POCT U BTOPOE MECTO B PEUTUHIE BY30B.
NopobHbIl pocT B 2018-2019 rogax Habnoganca y KasMYHO, u ume-
N0 mecTo nepemelleHune By3a B 2020 rogy no gaHHOMY MHAMKATOPY
€ nocnesfHero Mecta B penTuHre Ha Tpetbe mecto. KPMY 8 2020 roay
3aHAN YeTBEPTOE MECTOo Mo MHAMKaTopy 1, oborHas KasHMY, 3KMY,
MYA, MYC. Y MKTY no gaHHOMY perTUHTY NoporoBsbii 6ann He 6bin
HabpaH.

Pe3kuit nogbém v cnas, PeNTUHIOBOM OLLEHKM HEKOTOPbIX Meau-
LIMHCKMX BY30B N0 MHAMKATOPY 1 MOXKHO CBA3aTb C U3SMEHEHNeM ocTe-
neH&HHOCTH By30B U 06bEMa 0bLLero GMHAHCMPOBaHWA, NPUBNEYEH-
HOTO Ha Hay4Hble nccnefoBaHUA. M3BECTHO, YTO KOIMYECTBO HaYUHbIX
pa3paboTok B 60/bLIEN CTENEHM 3aBUCUT OT 06BEMA NPUBAEYEHHOTO
bvHaHcHpoBaHus.

PeliTuHroBas oueHKa MeAMLMHCKUX BY30B MO MHAMKaTopy 2
npeacTaeneHa B Tabn. 1.

Kak BugHo v3 1abn. 1, no sTopomy mHauKatopy B 2018 rogy B
nepBo TPOViKe By30B OKasanunc 3KMY, KOKMA, KASHMY; Ha nocnea-
Hem mecTe — KasMVYHO. B 2019 rogy KasHMY u IOKMA coxpaHunu
nvaupytowme nosuuun, 3KMY nepemectunca Ha cegpbmoe MecTo, a
MYA BoLWEN B TPOMKY IMAMPYIOLLMX BY30B. HM3KME NOKa3aTenu UHAu-
KaTopa 2 y paja By308 6blnn Bbi3BaHbl BO3HUKLWMMM GUHAHCOBBIMM
3aTPyAHEHMAMM, KOTOpPbIE BAWAMN HA YPOBEHb MHAMKATOPOB, Hefo-
CTaTOYHBIMWM HAY4YHbIMU CBA3AMM C MeXAYHapOAHbIM coobLuecTBom
YYEHbIX, NPOBAEMATUYHOCTBIO NYBMKALMM B HEKOTOPbIX 061acTAX

Tabnuya 1 PelimuHe08as 0UeHKa MEOUUUHCKUX 8Y308 N0 UHOUKAmMopy 2

Bcero crateit*
Total articles*

Ha 100 wr.
abc. 3Hau. eq.

abs. value per 100
capita
KasHMY/
3KMY/WKMU 51 5.2 KazNMU
IOKMA/SKMA 21 4.8 MYA/AMU

KasHMY/

KazNMU 72 4.6 HOKMA/SKMA
MYC/SMU 42 4.6 MKTY/IKTU
MYA/AMU 33 4.3 MYC/SMU
MYK/MUK 39 3.9 MYK/MUK
KasMVYHO /

KazMUCE 8 19 3KMY/WKMU

KasMYHO /
MKTY/IKTU KazMUCE
KPMY/KRMU KPMY/KRMU
Wrtoro/Total 266 4.2 Wrtoro/Total

thereafter its score increased in 2019, and finally the university
advanced to the top three universities in 2020. KRMU took the
fourth place for the indicator 1 in 2020, overtaking KazNMU,
WKMU, AMU and SMU. The IKTU did not reach the threshold
score for this indicator.

The sharp rise and fall in the ranking score of some med-
ical universities for the indicator 1 can be associated with a
change in the general scientific degree of universities and the
level of funding of research. It is well known that the volume
of scientific developments to a greater extent depends on the
amount financed.

Indicator 2 ranking of medical universities is shown in Table 1.

As follows from Table 1, in 2018 WKMU, SKMA, KazNMU
ranked top three among Kazakhstan universities; the last place
was taken by KazMUCE. In 2019, KazNMU and SKMA retained
their leading positions, while WKMU moved down to the seventh
place, and AMU advanced the top three ranking. The low value
of indicator 2 in a number of universities was caused by financial
difficulties, insufficient scientific networking with the internation-
al scientific community, the problem of publishing in some areas
of medicine that are not top on agenda in the world, and the low
English language proficiency in the field of medicine. In 2020, Ka-
zNMU, MUK, WKMU were in the top three ranking. It should be
emphasized that MUK entered the top three only in 2020, while
KazNMU remained there across the 2018-2020 period. As follows
from Table 1, the publication activity of all Kazakhstani medical
universities is increasing, which indicates the stimulating nature
of the rank assessment policy.

Table 1 Indicator 2 ranking of medical universities
2019 2020

Bcero cratein* Bcero crateit*

Total articles* BY3/ Total articles*

Ha 100 wr. University a6c Ha 100 wr.
abc. 3Hau. en. 3Haq. en,.
abs. value per 100 ) per 100

X abs. value K
capita capita
KasHMY/
85 8.1 KazNMU 83 8.7
53 7.8 MYK/MUK 64 7.3
27 5.5 3KMY/WKMU 63 6.7
10 5.5 MYA/AMU 83 6.0
49 4.8 IOKMA/SKMA 28 5.2
46 4.4 MYC/SMU 47 4.4
KasMYHO /
45 3.9 KazMUCE 10 2.1
8 2.1 KPMY/KRMU 6 1.6
MKTY/IKTU
323 5.3 Wtoro/Total 324 5.3

Mpumeyanue: * — B METOAMKE PEUTUHIOBOM OLEHKM ¢ 2020 roga yuuTbiBatoTCA NyBAUKALMU: A8 CTaTeN M KOPOTKMX NyBanKaumin — asTop adduaMpoBaHHbIN C OLEeHMBae-
MOV OPraHM3aLMmM BXOAMT B YACIO0 NEPBbIX MATU aBTOPOB, /19 MOHOrpadwuit u rpad moHorpaduii — asTop adPpuANPOBaHHBIN C OLEHMBAEMO OpraHU3aLMK BXOAWT B YMCNO

nepBbIX 4ECATU aBTOPOB

Note: * —in the rating methodology since 2020, publications are counted as follows: for articles and short communication — the author affiliated with the institution being
assessed if listed among the first five authors, for monographs and the chapters of monographs — the author affiliated with the institution being assessed if listed among

the first ten authors
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MEeAMLMHbI, HE aKTyaNlbHbIX B MMPOBOM pa3pese, OTCYTCTBMEM Kaue-
CTBEHHOTO aHrMicKoro B chepe meamumHbl. B 2020 rogy KasHMY,
MVYK, 3KMY 6b111 B TpOliKe InaepoB. HyKHO NoaYepKHYTb, YTO B UMC-
no nugepos MYK Bowén tonbko B 2020 roay, a KasHMY octaétca B
TPOIKe NMAepoB B TeueHue Tpéx eT. Kak BUaHO 13 1abn. 1, nybauka-
LIMOHHAA aKTUBHOCTb BCEX KAa3aXCTAHCKMX MEAMLMHCKMX By30B PACTET,
YTO YKa3blBAET Ha CTUMYNUPYIOLLMIA XapaKTep METOAMKU PEATUHTOBOM
OLLEHKM.

Ha puc. 2, 3 npeactaBneHa PeMTUHIOBaA OLEHKAa MeANLMHCKUX
BY30B N0 MHAMKATOPam 3 1 4 COOTBETCTBEHHO.

Kak BMAHO U3 puc. 2, N0 MHAMKATOPY 3 TaKXKe Ha NepBbIX MecTax
KasHMY, MYK, 3KIY. Hy}XHO OTMEeTWTb, 4TO NO AaHHOMY UHAMKATOPY
3a nepuog 2018-2020 rr. HabnoAAETCA NOCTOAHHBIA POCT PENTUHIO-
BOI OLLEHKM Y BCEX BY30B.

Mo uHamKkatopy 4 B 2018 roay B Tpolikax AnMaepos bbiin MYK,
MVYA, 3KMY. B 2019 roay, Kak NOKa3bIBAaeT aHANN3, B INAEPbI BbIXOANUT
IOKMA. Cnegom ngyt MYA n MYC. B 2019 rogy OKMA, MYK, MYA,
3KMY, MYC cmennnmn dopmy cobcTBeHHOCTU. CBA3AHHBIE C 3TUM pe-
OpraHM3aLMOHHbIe NPOLECCHl NPUBEAN Y 3TUX BY30B K HEKOTOPOMY

Fig. 2 and 3 present the ranking of medical universities
based on indicators 3 and 4, respectively.

As follows from Fig. 2, KazNMU, MUK and WKMU rank top
three on the indicator 3. It should be noted that in the 2018-
2020 period all universities showed a steady increase in this in-
dicator.

In 2018, MUK, AMU and WKMU were in the top three uni-
versities on the indicator 4. In 2019, as the analysis shows, SKMA
took the lead followed by AMU and SMU. In 2019, SKMA, MUK,
AMU, WKMU and SMU changed their form of ownership. The re-
lated reorganization processes resulted in certain decline on this
indicator in these institutions. Data on indicator 4 for KRMU in
2018-2019 are not available due to the reorganization of this uni-
versity. IKTU also lacks information on indicator 4 for 2018 and
2020. In 2020, KazNMU and KazMUCE became the leaders in the
number of patents and copyrights.

Indicator 5 ranking of medical universities is shown in
Fig. 4.

Puc. 2 PelimuHeosas ouyeHKa

KPMY/KRMU MeOUUUHCKUX 8Y308 NO
UHOukamopy 3
MKTY/IKTU . . . .
/ Fig. 2 Indicator 3 ranking of medical
KasMYHO/KazMUCE universities
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Fig. 4 shows the overall growth of the indicator 5 in 2018,
the leaders for it being WKMU, MUK, SKMA and KazMUCE. In
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By3a. Y MKTY Take no nuHamkatopy 4 ceegeHuna otcyTcTeytoT 3a 2018
1 2020 rr. B 2020 rogy KasHMY n KasaMYHO craHoBaTca anaepamu no
UMCNEHHOCTM NAaTEHTOB M OXPAHHbIX JJOKYMEHTOB.

PeliTMHroBas oueHKa MeAMUMHCKMX By30B MO MHAMKaTOpy 5
npescTaBneHa Ha puc. 4.

Ha puc. 4 BugHo, uto B 2018 rogy AMHAMWUKa PEUTUHIOBOW OLeH-
KM pocna, v B aingepax 6oiam 3KMY, MYK, FOKMA 1 KasMYHO. B 2019
rogy KasMYHO 3aHuman angmpytowme nonoxexue, a 3KMY norepsan
CBOKO MPEeApIAYLLYI0 MO3ULMIO U NEePeMecTUICA Ha BTOPOE MECTO.
FOKMA B 3TOM rogy octaBancs Ha nocnegHux mectax. CornacHo pew-
TUHIOBON MeToAMKe, BOMBLIMHCTBO MEAMLMHCKUX BY30B HE CMOMIO
HabpaTb noporosblit 6ans, 3a UcknoueHem MYA, MYC, KasMYHO u
3KMY. KaaMYHO nokasan pe3kui1 pocT No AaHHOMY MOKasaTento 3a
CYET 3¢ eKTUBHOrO NNAHMPOBAHUA U PYKOBOACTBA KOMMEPLMAU3a-
LMeN Hay4YHON AEeATENbHOCTY.

MpoaHanu3unposas puc. 2, 3 1 Tabn. 1, MOXHO caenaTb BbiBOA,
yto MYK 1 KasHMY anampytot no nHamkatopam 3 u 4 cpeam megu-
LIMHCKMX By30B PK, a ypoBeHb KOMMepLManmn3aLmm HayuHo-uccneso-
BaTe/IbCKON AeATeNbHOCTU (MHAMKATOp 5) npakTMyYecky B BObLIMH-
CTBE MEAMLMHCKMX BY30B CTpaHbl Pa3BuT cnabo.

[na [OCTUKEHWA NOPOTroBbIX 3HAYEHWM AAHHOTO WHAMKATO-
pa MMeITCA HEKOTOPbIE CI0KHOCTU, @ UMEHHO — €1aboCcTb cammx
pa3paboToK; OTCYTCTBME WX BOCTPEOOBAHHOCTU CO CTOPOHbI HBU3-
Hec-CTPYKTyp; cnaboe u HepaBHOMepHoe GUHAHCMPOBAHWE Hayy-
HbIX MPOEKTOB.

Ha faHHbIn MOMEHT Hala pecnyb/vMKa TONbKO Hayana BXOX-
[eHVe B MMPOBbIE Hay4Hble PeUTUHIW. [ns LOCTUNKEHUA NOPOroBbIX
3HAYEHUI YYMTBIBAEMbIX MHAMKATOPOB B pecnybsiMKe maaHupyetca
€034aHue AO0CTaTOYHbIX YC/I0BUIM ANA peannsaLmm Hay4yHoro noTeH-
umana.

OpHOW M3 raBHbIX Le/el Hay4YHO-UcCne0BaTeNbCKon paboTbl
BbICTYMAET MHTErPaLma Hay4YHO-UCCAeA0BaTENbCKMUX SKCNIEPUMEHTOB.
MoKa3aTenem KayecTsa MHTerpaLum ABAAETCA MHAMKATOP 6 (puc. 5).

Kak sngHo u3 puc. 5, 8 2018-2019 rr. no nHgukatopy 6 nvae-
pom 6bina FOKMA, Ho B 2020 rozy OHa TepseT cBoto nosunumto. MYA
B 2018-2019 rr. 6611 Ha TpeTbeM MecTe, a B 2020 roay oH no atomy
MOKasaTeNto 3aHAN Auaupylollee nonoxeHue. Peskoe yxyalweHue
rokasatenei no nHamkatopy 6 8 2020 rogy 6bI10 CBA3AHO C NaHAe-
muein COVID-19. Mpu 3TOM pe3Ko COKPaTUAOCh y4acTUe CTyLEHTOB U
MOJIOAbIX YUYEHBIX HA HAYYHO-NPAKTUUYECKUX KOHbepeHuusx, obyde-
HWe nepeLuno B OHNANH-GOPMAT, YXYALLMAACh SNUAEMUONOTNYeCKan
CUTyaLus B CTpaHe.

0,3

2019 KazMUCE took a leading position, while WKMU lost the lead
and became second. SKMA was in the last place in that year. Ac-
cording to the indicator values, most medical universities failed
to overcome the threshold score, with the exception of the AMU,
SMU, KazMUCE and WKMU. KazMUCE showed a sharp increase
in this indicator due to effective planning and management of the
commercialization of scientific products.

Analysis of the Fig. 2, 3 and Table 1 allows to conclude that
MUK and KazNMU are the leaders in indicators 3 and 4 among
the medical universities of the RK, and the level of commercial-
ization of research products (indicator 5) is low in most medical
universities of the country.

The factors which impede the achievement of the threshold
values for this indicator include low level of research output, lack
of demand from business structures, insufficient and uneven fi-
nancing of scientific projects.

At the moment, Kazakhstan has just started appearing in the
world scientific rankings. In order to achieve the threshold values
of the ranking indicators in the country, it is planned to develop
necessary conditions for the realization of the scientific potential.

Integration of scientific experiments is one of the main ob-
jectives of research. The indicator 6 is measuring the quality of
integration (Fig. 5).

As can be seen in Fig. 5, in 2018-2019 according to the in-
dicator 6, SKMA was the leader, but in 2020 lost its leading po-
sition. AMU ranked third in 2018-2019, while in 2020 it took the
lead on this indicator. A marked deterioration for the indicator 6
in 2020 was associated with the COVID-19 pandemic. At the same
time, the participation of students and young scientists in scien-
tific and practical conferences sharply decreased, and training
was switched to the online format, as the epidemiological situa-
tion in the country had worsened.

Table 2 shows the ranking of Kazakhstani universities for 2020.

As can be seen from Table 2, in 2020, KazZNMU became
the leader in the total value of all indicators by a small margin
followed by MUK and WKMU. As follows from the Table 2, the
universities with high total value of indicators have a well-coor-
dinated scientific environment, including KazZNMU, MUK, WKMU,
SMU, SKMA, AMU. Conducive scientific environment in these uni-
versities is associated with a high level of the academic degrees
of the staff, longer academic history of the institutions, and ap-
propriate level of funding. The remaining universities are young
and still need to establish the required scientific environment.

Puc. 4 PelimuHz08a5 oueHKa
MeOUUUHCKUX 8y308 N0 UHOUKamMopy 5

Fig. 4 Indicator 5 ranking of medical
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B Tabn. 2 npescTaBNeH PEUTUHT Ka3axCTaHCKMX By3oB 3a 2020 These indicators contribute to the achieved level of the results
rog. of scientific and innovative activities of medical universities. Howev-

Kak BugHo u3 Taba. 2, B 2020 rogy imaepom no cymmapHomy  er, these indicators have their drawbacks, which are not considered
3HaYEHMIO BCceX MHAMKaTopoB cTan KasHMY, c Hebonbwum oTpbiBom  here, since we are not aiming at their modification in this work.
cnegom wnn MYK n 3KMY. BbiwenpueeaéHHble gaHHble CBUAETEb-

CTBYIOT O TOM, YTO OTAE/IbHbIE MEeAULMNHCKMNE BY3bl MO CyMMe UHOUKa- CONCLUSION

TOPOB MMEIOT XOPOLLIO CKOOPAUHMPOBAHHYIO HAay4HYIO Cpeay. K Hum

otHocatca KasHMY, MYK, 3KMY, MYC, FOKMA, MYA. Takas cTeneHb The analysis of data on the effectiveness of scientific and
cd)opMleOBaHHOCTM Haquof/] cpeapl y faHHbIX BY30B CBA3AHa C BbICO- innovative activities of institutions of medical education and sci-

KMM YPOBHEM OCTENEHEHHOCTH, MPOAOMKUTENLHON aKademmuueckoit  ence in the 2018-2020 period showed that despite the fluctua-
ucTopueli, cTeneHblo duHaHcMpoBaHuA. OcTanbHble By3bl asaatotca  tion of different evaluation parameters in the medical universities
MO/IOABIMY, C eLLE OKOHYaTeNbHO HecPOPMMPOBAHHOI HayuHo cpe-  over the years, there is a general increase in their main perfor-
Jilel7R mance indicators per staff capita: the number of publications has

[laHHble MHAMKATOPbI CNOCOBCTBYIOT BbIPaXKEHHOCTM pe3ynbTa-  increased by more than 5-6 times, while citations were raised by
TOB Hay4YHO-MHHOBALMOHHOW AEATENBHOCTU MeAMUMHCKMX By30B. Oa-  more than 50 times; and the number of patents has grown by
HaKO 3TW NOKa3aTenn MMetoT CBOM HeAOCTaTKK, KOoTopble Mbl 34ecb He  an order of magnitude. The level of commercialization at most
paccmatpuBaem, Tak Kak MX COBEPLUEHCTBOBaHME He ABAAETCA LUenblo  universities has not changed, with the exception of WKMU, MUK,

[aHHOM paboTbl. SKMA, KazMUCE, SMU.
Tabnuya 2 PelimuHe sy308 PK 3a 2020 200 Table 2 Ranking of universities of the Republic of Kazakhstan for 2020
" PelTUHr mecT B pa3pese MHAMKaTOpOB 3a 2020 rog,
Obwyuit Ranking based on the indicators for 2020
General

MHA.1/Ind.1 WHA.2/Ind.2 UHA.3/Ind.3 WUHA.4/Ind.4 WHA5./Ind.5 WUHA.6/Ind. 6

Mecto bBann Mecto bann  Mecto bann Mecto banan  Mecto bann Mecto bann  Mecto bann
Place Score Place Score Place Score Place Score Place Score Place  Score Place  Score

KasHMY

1 108.69 5 0.0033 1 3.649 1 104.77 1 0.2451 0 4 0.022
KazNMU
MYK
MUK 2 94.04 1 0.0188 2 2.239 2 91.69 5 0.0787 0 6 0.010
3KMY
3 75.26 6 0.0016 3 1.995 3 73.15 6 0.0751 2 0.00024 2 0.038
WKMU
MyC
SMU 4 48.63 8 0.0009 5 1.872 5 46.62 4 0.1296 1 0.00027 7 0.010
tORMA 4 48.63 2 0.0093 6 1.468 4 46.97 3 0.1601 0 5 0.018
SKMA
MYA
AMU 5 34.91 7 0.0014 4 1.972 6 32.83 7 0.0563 0 1 0.052
KasMYHO
KazMUCE 6 17.72 3 0.0058 7 0.785 7 16.71 2 0.2177 0 0
IlzRPII\\/IA?J/ 7 6.31 4 0.0049 8 0.343 8 5.93 8 0.0073 0 3 0.0228
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MOTUBALIMS ITYBAVKALIMIOHHOV AKTMBHOCTMY ITPEITIO AABATEAEV B
MEAVIIVIHCKOM BY3E

AM. AVVICEHOBA

Hayunast kamHMKo-amarHocrudeckas aaboparopusi «South Clinical & Genetic Laboratory», IOxxno-Kasaxcranckas meauimHckast akajemusi, IIpiMKeHT,
Pecriybanka Kaszaxcran

Llenb: 13yunTb M OLEHUTb BAUAHWE W/UAMN CBA3b MEXaHU3MOB GpUHAHCOBOW MOTUBALMM COTPYAHMKOB FOXKHO-KasaxcTaHCKOW  MeAMLMHCKOM akase-
Mun (FOKMA) Ha MX Hay4YHO-NYBAMKALMOHHYIO AeATENbHOCTb.

Matepuan u metogbl: NpoBeAEH aHanu3 NybAMKALMOHHOM aKTUBHOCTU coTpyaHukos KOKMA 3a 2018-2020 rr. Ha ocHOBaHWUM pa3paboTaHHOro B
IOKMA «[MonoeHns 0 BO3MELLEHUM PAcXOA0B W BbiMiaTa BO3HArpamAeHWA Ha Ny6aMKaLuMio pesyabTaToB UCCAEA0BaHMI B HAy4HbIX KypHanax u
cbopHMKax», Bbln ncnonb3oBaHbl M 06paboTaHbl AaHHble byxrantepun KOKMA, ocyluecTsasBLUel BbINAATbI B Fo4 M NOKBapTanbHo, ¢ 2018 no 2020 rr.
Pesynbtatbl: ecav B 2018 rogy KoamdecTtso nybavkaumii B 6asax gaHHbix Scopus un Web of Science 6bi10 — 21, To 8 2019 rogy 3T0 KOAMYECTBO YBEM-
unnocb Ha 12,5%, a B 2020 roay — Ha 40% (no cpaBHeHuto ¢ 2018 rogom). B 2021 rosy 0TMeYanoch CHUXKEHKe obLLero KonnyecTsa crateit Ha 14,3% no
cpaBHeHuto ¢ 2020 rogom. OgHaKO KONMYECTBO CTaTel B KypHanax ¢ kBaptuaem Q1 n Q2 no 6ase gaHHbIXx Web of Science 8 2021 roay yseanumnnocb
no cpaBHeHuio ¢ 2020 rogom noyTH B ABa pasa. 3a nybaukaumm 2018 roga B BUAE BO3HArpaXKaeHus bbiaa BbinaayeHa cymma B pasmepe 1076350
TeHre, kotopas B 2019 1 2020 rr. yseanunnacb go 1300120 n 1845480 TeHre COOTBETCTBEHHO. BbifiBNEHa NpAMasn M BbICOKAA CTAaTUCTUYECKM 3HAUMMan
3aBUCMMOCTb MEX/y KOIMYecTBOM onyb/IMKOBaHHbIX PaboT v CymMOWi BO3HarpaxaeHus 3a Hux (r=0,97; p<0,05).

3ak/loYeHme: Npef/IoKeHHas cucTema moTuBauum B KOKMA aBnsieTcs AeiCTBEHHBIM CTUMY/IMPYIOLLMM MEXaHU3MOM M MOXKET BbITb UCMNONb30BaHa
[ANA MHTEHCMUKaLMM NyBAUKALMOHHOW aKTUBHOCTM B ApYruX BY3aX, B TOM YMCNE U HEMEULMHCKOrO Npoduna.

Kniouesble cnosa: nybaukayuu, nybaukayuoHHAA GKMUBHOCMb, Momueayus, npogeccopcko-npenodasamensckuli cocmas, mexoyHapodHele pe-
yeH3upyembie U30aHU.

Ana untuposaHua: [yiiceHosa AM. MoTuBaLma Ny6AMKaLMOHHOM aKTUBHOCTM NpenogaBaTtenei B MEAULMHCKOM By3e. BecmHuK AsuyeHHsl. 2022;24(1):39-
49, Available from: https://doi.org/10.25005/2074-0581-2022-24-1-39-49

MOTIVATION OF THE PUBLICATION ACTIVITY OF LECTURERS IN A MEDICAL
UNIVERSITY

A.M.DUYSENOVA
«South Clinical & Genetic Laboratory», South Kazakhstan Medical Academy, Shymkent, Republic of Kazakhstan

Objective: To study and evaluate the impact and/or connection between the financial motivation of the employees of the South Kazakhstan Medical
Academy (SKMA) and their scientific and publication activities.

Methods: An analysis of the publication activity of SKMA employees for the 2018-2020 period was carried out. Based on the “Regulations on
reimbursement of expenses and payment of remuneration for the publication of research results in the scientific journals and proceedings” developed
in the SKMA, data from the accounting department of the SKMA, which made payments annually and quarterly, from 2018 to 2020, were used and
processed.

Results: While in 2018 the number of publications in the Scopus and Web of Science databases was 21, thereafter in 2019 this number was increased
by 12.5%, and in 2020 — by 40% (compared to 2018). In 2021, there was a decrease in the total number of articles by 14.3% compared to 2020.
However, the number of articles in the Q1-Q2 Web of Science journals in 2021 almost doubled compared to 2020. For publications in 2018, an amount
of 1,076,350 tenge was paid in the form of remuneration, which in 2019 and 2020 increased to 1,300,120 and 1,845,480 tenge respectively. A positive
and statistically significant relationship was found between the number of published papers and the amount of the respective remuneration (r=0.97;
p<0.05).

Conclusion: The proposed system of motivation in SKMA is an effective stimulating mechanism and can be used to intensify publication activity in
other universities, including non-medical ones.

Keywords: Publications, publication activity, motivation, faculty, international peer-reviewed publications.

For citation: Duysenova AM. Motivatsiya publikatsionnoy aktivnosti prepodavateley v meditsinskom vuze [Motivation of the publication activity of lecturers
in a medical university]. Vestnik Avitsenny [Avicenna Bulletin]. 2022;24(1):39-49. Available from: https://doi.org/10.25005/2074-0581-2022-24-1-39-49

BBEOQEHMUE INTRODUCTION

B ntobom rocysapctee mMupa, B TOM uncie v KasaxcraHe, Ka- In any country of the world, including Kazakhstan, high-qual-
uecTBeHHas M AOCTOBepHas HayyHaa paboTa npenogasatens By3a, ity and reliable research of a university lecturer, including the in-
BK/IlOYaA BHEJPEHMe HOBbIX HayuyHbIX LieHHOCTel, ABnseTca cywe-  troduction of new scientific values, is an essential part and one
CTBEHHOM YacTbio 1 OAHWUM U3 OCHOBHbIX HanpaBAeHWit ero TPYA0BO of the main directions of its work [1-3]. The main indicator of the
AeATeNbHOCTU [1-3]. OcHoBHbIM noOKa3aTenem Hay4YHO-UccnegoBa- lecturer's research is his pub|ication activity [4-7]
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TeNbCKON AeATeNbHOCTU NpenofasaTtens cYUMTAeTca ero nybaukaum-
OHHasA aKTUBHOCTb [4-7].

MybAnKaLMOHHAA aKTMBHOCTb NpeacTaBnseTr cobow nybau-
KaLMIO pe3y/ibTaToB CBOMX HAYUYHbIX JOCTUXKEHWUMN YYEHbIMK B pas-
JINYHBIX HAy4HbIX M34aHuAX. CnefoBaTenbHo, NybaMKaLma ABAseT-
CA KOHEYHbIM NPOAYKTOM Hay4yHOWN LeATeNbHOCTU UCCAefoBaTens.
MpuHumn «MybauKkyiica uam ympu!» [OMKEH MaBeHCTBOBaTb B
¢dvnocodun mccnepoBaTenbCKoi AeATENbHOCTM y4yéHoro. OfHaKo
CNneflyeT yKa3aTb, YTO B NOTOHe 3a Nyb6AMKauMAMM, HaZlo onacaTtbea
ny6/MKaLUM B COMHUTE/IbHBIX, HEHAAEKHbIX U OTKPOBEHHO cdasb-
CUPMUMPOBAHHBIX M3aaHMAX [8].

CambIM TNaBHbIM NMPU OLIEHKe AeATE/bHOCTU YHUBEPCUTETOB
ABNIAETCA KaK CamMo KOJIMYECTBO M KAauyecTBO MybaMKaLMiA, Tak U KO-
JINYECTBO UX LIUTUPOBAHMIA, KOTOPbIE YYMUTbIBAIOTCA NPU PaHKMUPOBa-
HWUM B MUPOBbIX 06pa3oBaTe/IbHbIX perThHrax [9-11], XoTa HM oguH
U3 MMPOBbIX PENTUHIOB YHUBEPCUTETOB HE MOXKET rapaHTMpPOBaTb
6eccnopHyto 06beKTUBHOCTL [12]. [pyrMmu CNoBamM, OT Kosinye-
cTBa Nyb/AuKaumu, a ewé BaxkHee, OT KONMYECTBA LUTUPOBAHWMI
3aBUCUT PEWTUHT TOTO UK MHOTO y4ebHOro 3aBefeHUs B MUPOBOM
06pa3oBaTeNbHOM MPOCTPAHCTBE, YTO CNOCOOCTBYET Y3HAaBAEMOCTH
BY3a, MOBbILEHWUIO aBTOPUTETA, YBE/IMYEHUIO KONMYECTBa CTyAeH-
TOB U, COOTBETCTBEHHO, GUHAHCOBOW COCTOATENIBHOCTU YUPEXAEeHUA
[13-15]. 3pecb cneayeT yKasaTb, YTO MOBbIWeEHWE NyBAMKALMOHHOM
aKTUBHOCTM BY3a, ECTECTBEHHO, BEAET K NOBbILLEHWIO HAYYHOrO peit-
TUHTa M CamMOoro rocyAapcTaa, B KOTOPOM pPacnosioeH By3 [16-18].

K coxaneHuto, HECMOTPA Ha MONOXMUTENbHYIO TEHAEHLMIO, C
2010 roga nybauKauMoOHHaA aKTMBHOCTb B Pecnybavke KasaxcTaH
OCTAéTcA Ha OTHOCWUTENIbHO HU3KOM yposHe [19, 20]. OgHumK u3
OCHOBHbIX MPUYMH HU3KOW MYyBAUKALLMOHHOM aKTUBHOCTU ABAAIOTCA
HebonblOM pasmep 3apaboTHOM NaaTbl M BbICOKas onsaTa 3a ny-
6nnkauun. CpeaHnn 3apaboTHas naata y4éHbix Ha 2021 roa, no AaH-
HbIM MuHUCTEpCcTBa 06pa3oBaHMA 1 Hayku Pecny6imkm KasaxcraH
(MOHPK), B Hawwel cTpaHe coctasaseT 152000 tenre [21].

HecmoTtpsa Ha 1o, uTo B nocnegHee spema MOHPK npeanpu-
HUMAIOTCA OnpefieNéHHbIe LWark No YBEeAWYEHWIO ONnnaThl TPyAa,
3apaboTHas naaTa npenogasaTteneit By30B He CpaBHUMA C 3TUM No-
Kasatenem y Konner u3 CLLUA v cTpaH 3anagHoit EBponbl [22]. 3ToT
daKTOp, Ha Hal B3rNA4, ABNAETCA HEKMM OMpaBAaHWeEM «aerpaja-
LMun» npodeccopcKo-npenogaBaTebCKoOro CocTaBa.

LLENb NCCNEAOBAHMA

M3y4nTb U OLEHUTb BAMAHME WU/WUAM CBA3b MeXaHU3MOoB Ou-
HaHCOBOW MOTMBALMM COTPYAHMKOB HOXHO-KasaxcTaHcKol megu-
LMHCKoM akagemumn (KOKMA) Ha ux HayyHO-NybAMKaLMOHHYIO Aes-
TENbHOCTb.

MATEPUAN U METOADI

B OKMA paspabotaHo «[oN0KeHNEe O BOSMELLEHUM PACX040B
W BbiN/JaTa BO3HArPaAeHUs Ha Nyb/MKauMio pesy/bTaToB uccne-
[IOBaHWI B Hay4HbIX }KypHanax u cbopHuKax», panee onoxeHue
(peructpaumoHHbIt Homep [1044/416-2018), nepeyTBePKAEHHOE
10.09.2018 roga. bbinn ucnonb3osaHbl U 0bpaboTaHbl AaHHble Oyx-
rantepun FOKMA, ocyLuecTBAABLLEN BbINAATbI B Fog, M MOKBAPTaNbHO,
€ 2018 no 2020 rr.

MpuHLMN 0T6opa onauMBaemblx cTatel B MONOKEHWUM CBA3AH C
u3meHeHuAMM B «[TpaBuaax NPUCBOEHUA YUEHbIX 3BaHWIN» U «Mpasu-
Nax npucykaeHus cteneHei» MOHPK, rae ykasaHo, 4To NpucBoeHue
YYEHbIX 3BaHUN U MPUCYKAEHME YYEHbIX CTENEHEN NMPOUCXOAUT MpU
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Publication activity is the publication of the results of the
scientific achievements by researchers in various scientific pa-
pers. Therefore, the publication is the end product of the sci-
entific activity of the researcher. “Publish or perish” principle
should be a dominating philosophy of research activity. However,
it should be pointed out that in the pursuit of publications, one
should be wary of publication in dubious, unreliable and frankly
falsified editions [8].

The most important thing in evaluating the activities of uni-
versities is both the quantity and quality of publications, and the
number of their citations, which are taken into account in the
world educational rankings [9-11], although none of the global
university rankings can guarantee indisputable objectivity [12].
In other words, the ranking of an educational institution in the
global education space depends on the number of publications,
and more importantly, on the number of citations, which contrib-
utes to the recognition of the university, enhancing its authority,
increasing the number of students and, accordingly, the financial
viability of the institution [13-15]. It should be pointed out that
an increase in the publication activity of a university naturally re-
sults in the improvement of the scientific ranking of the country
of its origin [16-18].

Unfortunately, despite the positive trend, since 2010
the publication activity in the Republic of Kazakhstan has re-
mained at a relatively low level [19, 20]. The main reasons of
the low publication activity are low salaries of the researchers
and high publication fees. The average the salary of scientists
for 2021 in our country according to the Ministry of Education
and Science of the Republic of Kazakhstan (MESRK) is 152,000
tenge [21].

Despite the fact that the MESRK has recently taken certain
steps to increase wages, the salaries of university professors are
not comparable to those of their colleagues from the United
States and Western Europe [22]. This factor in our opinion can
justify certain "degradation" of the teaching staff.

PURPOSE OF THE STUDY

To study and evaluate the impact and/or connection be-
tween financial motivation of employees of the South Kazakhstan
Medical Academy (SKMA) and their scientific and publication ac-
tivities.

METHODS

SKMA has developed the “Regulations on reimbursement
of expenses and payment of remuneration for the publication of
research results in scientific journals and proceedings”, hereinaf-
ter the Regulations (registration number P044/416-2018), reap-
proved on 10.09.2018. The accounting data of the SKMA, which
made payments annually and quarterly between 2018 and 2020
were used and processed.

The principle of selection of renumerated articles in the Reg-
ulations is related to changes in the "Rules for awarding academ-
ic titles" and "Rules for awarding degrees" of the MESRK, which
states that the assignment of academic titles and the award of
academic degrees depends on the publications in the Scopus and
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Hannumm nybanKkaumii B 6asax gaHHbIx Scopus v Web of Science (tabn.
1P1

CTaTUCTUYECKUI aHaNWM3 MONYYEHHbIX [AAHHbIX MPOBEAEH C
onpeaeneHna TeHAEHUMIA B BuZe MeanaHbl U KBapTuaein Ana Koau-
YECTBEHHBbIX NOKa3aTenei u gonen (%) ANs Ka4eCTBEHHbIX 3HAUEHUIA.
Ona BbIABNEHMA 33BUCUMOCTU WCMONL30BaNCA KOPPENALMOHHBIV
aHanws MupcoHa. MonyyeHHble pe3yabTaTbl CYUTANUCH CTATUCTUHECKM
3HaunmbIMm npu p<0,05.

PE3YNIbTATbI U UX OBCYXXAEHUE

o pe3ynbTaTtam paHXMPOBaHWA MABHOrO KoopauHatopa Mu-
HUCTEPCTBA 34paBOOXpaHEHMA — HaLMOHaNbHOTO Hay4yHOro LeHTpa
Pa3BUTUA 34paBOOXPAHEHNA — HABOAAETCA TEHAEHLUMA YBENUYEeHUA
KO/IMYeCcTBa U KayecTBa Nyb6anKaumii 8 6asax gaHHbix Scopus n Web of
Science cotpygHukamu FOKMA (Tabn. 2).

Kak BuaHo u3 Taba. 2, ecam 8 2018 roay KonmyecTso nybamka-
LM B yKasaHHbIX 6a3ax AaHHbIX 6bi10 — 21, To B 2019 rogy 310 Ko-
NNYecTBo yBennumunocb Ha 12,5%, a 8 2020 rogy — Ha 40% (no cpas-
HeHuto ¢ 2018 rogom). B 2021 rogy 0TMEYanoch CHUNKEHWE 0bLLEero
KonmyecTBa cTatei Ha 14,3% no cpasHeHuto ¢ 2020 rogom. OgHako,
cneslyeT OTMETUTb, YTO KOIMYECTBO CTaTel B XKypHaax ¢ KBapTuiem
Q1 v Q2 no 6a3e gaHHbIx Web of Science B 2021 roay ysennumaochb no
CpPaBHEHMIO C NpeablayLyM rogOM NOYTU B ABa pasa.

B cootBeTcTBUM C MonoxkeHnem 3a nybamkaumm 2018 roga bbina
BbINJa4yeHa B BUAE BO3HarpaxaeHna cymma B pasmepe 1076350 TeH-
re, kotopasa 8 2019 n 2020 rr. ysennumnacb go 1300120 n 1845480
TEHre COOTBETCTBEHHO (TabA. 3). 34eCb Mbl He YKa3blBaem pacxoapl Ha
BO3MeLLeHWe 3aTpar.

Web of Science databases (Table 1)t

Statistical analysis of the data obtained was carried out, the
trends were determined in the form of median and quartiles (for
guantitative indicators) and % (for qualitative values). Pearson's
correlation analysis was used. The results obtained were consid-
ered statistically significant at p<0.05.

RESULTS AND DISCUSSION

According to the ranking results of the chief coordinator of
the Ministry of Health — the National Scientific Center for Public
Health Development, the number and quality of publications in
the Scopus and Web of Science databases by SKMA employees
tend to increase (Table 2).

As can be seen from Table 2, in 2018 the number of pub-
lications in these databases was 21, thereafter in 2019 this
number increased by 12.5%, and in 2020 — by 40% (compared
to 2018). In 2021, there was a decrease in the total number of
articles by 14.3% compared to 2020. However, it should be not-
ed that the number of articles in Q1 and Q2 journals of the Web
of Science database in 2021 almost doubled compared to the
previous year.

In accordance with the Regulations, an amount of 1,076,350
tenge was paid in the form of remuneration for publications in
2018, which increased to 1,300,120 and 1,845,480 tenge in 2019
and 2020 respectively (Table 3). We do not include reimburse-
ment costs here.

An analysis of the dynamics of publication activity over the
years showed that starting from 2018, when monetary rewards

Tabnuya 1 TpebosaHus no nybauxkayuam e 6azax 0aHHbix Scopus u Web of Science 014 npemeHOeHMo8 Ha y4éHble 36aHUSA U cmeneHu

Ooktop PhD
AccouumnpoBaHHbIN npodeccop

Mpodeccop

MpoueHTnUAb He meHee 25
MNpoueHTUNb He meHee 35

MpoueHTUNb He meHee 50

Web of Science
HeHynesolt nmnakTt-dpakTop
Keaptunb 1, 2, 3

Keaptunb 1, 2

Table 1 Requirements for publications in the Scopus and Web of Science databases for applicants for academic titles and degrees

Academic title or academic degree Scopus

Doctor PhD Percentile at least 25
Associate Professor Percentile at least 35

Professor Percentile at least 50

1 [puka3 MuHucmpa obpasosaHus u Hayku Pecnybauku KazaxcmaH om

31 mapma 2011 200a Ne 128. 3apeaucmpuposaH 8 MuHucmepcmee rocmuyuu
Pecnybauku KazaxcmaH 10 mas 2011 200a Ne 6939 «06 ymeepxcdeHuu
Mpasun npucsoeHus y4éHbix 38aHuli (accoyuuposarHeili npogeccop (OoyeHm),
npogeccop)» [SnekmpoHHebili pecypc]. 2011 [dama docmyna: 2022 aHeaps 4];
Pexcum docmyna: https://adilet.zan.kz/rus/docs/V1100006939

2 [Mpuka3z MuHucmpa 06pa3zosaHus u Hayku Pecnybauxu KaszaxcmaH om

31 mapma 2011 200a Ne 127. 3apeaucmpuposaH 8 MuHucmepcmee rocmuyuu
Pecnybauku KasaxcmaH 13 mas 2011 200a Ne 6951 «O6 ymeepxdeHuu lpasun
npucyxdeHus cmeneHeli» [InekmpoHHebili pecypc]. 2011 [dama docmyna: 2022
AHeaps 3]; Pexcum docmyna: https://adilet.zan.kz/rus/docs/V1100006951

Web of Science
Non-zero impact factor
Quartile 1, 2, 3

Quartile 1, 2

1 Order of the Minister of Education and Science of the Republic of Kazakhstan
dated March 31, 2011 No. 128. Registered with the Ministry of Justice of the
Republic of Kazakhstan on May 10, 2011 No. 6939 “On Approval of the Rules for
Awarding Academic Titles (Associate Professor, Professor)” [Electronic resource].
2011 [accessed: 2022 Jan-Jan 4]; Access mode: https://adilet.zan.kz/rus/docs/
V1100006939

2 Order of the Minister of Education and Science of the Republic of Kazakhstan
dated March 31, 2011 No. 127. Registered with the Ministry of Justice of the
Republic of Kazakhstan on May 13, 2011 No. 6951 “On Approval of the Rules for
Awarding Degrees” [Electronic resource]. 2011 [accessed: 2022 Jan 3]; Access
mode: https.//adilet.zan.kz/rus/docs/V1100006951
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Tabauya 2 Konudecmso nybauxayuli compyoHukos OKMA

Obuee KonnyecTso nybankaumin (Scopus, Web of Science)
My6aunkaumm B XypHanax c keaptuaem Q1 n Q2 (Web of Science)

Mybaunkauum B )ypHanax ¢ keaptunem Q3 (Web of Science)

My6avKauum B »KypHanax 6e3 KBapTUAA ¢ MPoLLeHTUAEM HuKe 25 (Scopus)

Table 2 Number of publications by SKMA employees

Total number of publications (Scopus, Web of Science)
Publications in the Q1 and Q2 journals (Web of Science)

Publications in the Q3 journals (Web of Science)

2021
30
3 5 6 11
7 7 13 8
2019 2020 2021
21 24 35 30
3 5 6 11
7 7 13 8

Publications in journals without a quartile with a percentile below 25 (Scopus)

Tabnuya 3 Konuvecmso cmamedi u cymMma 8binaam compyoOHUKam no
ksapmanam 3a 2018-2020 2e.

Cymma, B TbiC.

Table 3 Number of papers and amount of payments to the
employees by quarters for 2018-2020

Cymma, B TbIC. Cymma, B TbIC.

Cratbu Cratbu Cratbu
Number of renre . Number of renre . Number of renre .
Amount, in Amount, in Amount, in
papers thousand tenge papers thousand tenge papers thousand tenge
| 4 210.35 5 260.25 6 402.24
I 6 270.85 6 306.30 7 375.25
I} 3 150.75 6 340.24 9 460.30
\Y 8 444.40 7 393.33 11 607.69

AHanu3 gMHaMMUKK Ny6AMKALMOHHOW aKTMBHOCTM MO rofam no-
Ka3an, uto, HaumHaa ¢ 2018 roga, Koraa 6blin BBEAEHbI AeHEXHble
BO3HArPaXKAEHWA, HAMETUNACh TEHAEHUMA YBENNYEHWUA KOAMYECTBA
ny6AMKaLmMii, 04HAKO NOKa CTaTUCTMYECKM He3Haunman (Median test:
Chi-square=2,74; df =2; p=0,254) (pwuc. 1).

Tem He MeHee, KOpPEeNALUMOHHbIN aHanun3 no MUpcoHy nokasan
3aBMCMMOCTb KOIMYECTBa Ny6MKaLuMi OT Bblgensaembix CpeacTs Aa

Puc. 1 /luHamuka nybaukayuli no 200am

BTHEHOCTE N0 AR
Publcation sctivity by years
12
i
elgcian Test:
0 CriSguarg = 2 T4205T of = 2 p = (, 2837
b L]
a8 o
E
L i =
L o _J_
L:
g 5 & J_
L
3 i
2 o Madian
218 2018 2020 DN T,
TioaVeas T Mis-Max

Fig. 1 Dynamics of publications in the 2018-2020 period
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were introduced, the number of publications tended to increase,
but so far their growth is not statistically significant (Median test:
Chi-square=2.74; df=2; p=0.254) (Fig. 1).

However, Pearson's coefficient analysis revealed a direct
and statistically significant correlation between the number of
publications and the allocated funds for remuneration, with
r=0.97; p<0.05 (Fig. 2).

Puc. 2 KoppensyuoHHasA cea3b mexoy Konudecmsaom nybaukayul u
8bl0eneHHbIX 0eHeMHbix cpedcms

Scattorpics KOpponAysOHHRR CHAS MY MySOMERUNOHION ARTABSCCTIO W YPoaHu
e S e

Carmslation biteesn publication activity and level of funding
Coeradntion: r = QUSET0E; p <005

3
T
n = n =
12
- 5
10 #
-
[ %
-] )
e
6 o % o I |
o !
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Cynsas Pnarass it of paymant (I

Fig. 2 Correlation between the number of publications and allocated
funds
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BO3HarpaxaeHus. BoissneHa npamas v BbICOKaA CTaTUCTUYECKM 3Ha-
unmas 3aBucumoctb — r=0,97; p<0,05 (puc. 2).

Takum 06pa3om, MOXKHO KOHCTaTUPOBaTb, YTO MMEeTCA TEHAEH-
LMA yBEeMYEHUA NYOSIMKALMOHHON aKTUBHOCTM MO roAam, Npu 3ToM
KOAMYeCTBO NyBAMKaLWMIA HAaNPAMYHO 3aBUCKT OT BbIAENEHHbIX CYMM.

CyMTaeM HYXXHbIM OTMETUTb, YTO Ha CEAYHOWMiA yuebHbIN rog,
OyZyT BHECEHbI M3MeHeHUs B MONOXKEHWEe B YaCTU Hay4HbIX M3aa-
HUWI, NybAvKauma B KOTOPbIX OyAeT onjayeHa B BUAE BO3MELLEHUA
pacxofoB M BO3HArpamaeHua. 3To B OCHOBHOM KacaeTca nyHkTa 1.3.
MonoskeHus (cm. NMpunoxeHue): «BbinnaunsaTb BO3HarpaxkaeHue co-
TPyZAHWKam, 6ecnnaTtHo onybaMKOBaBLLIMM CTATbM (HE TE3UCHI) B MEX-
[yHapOAHbIX pPeLeH3VpyeMbIX HayYHbIX U3AAHWUAX, UHAEKCUPYEMbIX
B 6a3e JaHHbIX Hay4YHOW MHGOPMALMKM SCOpUS C MPOLIEHTUIEM Bbille
35, 1 UMELWMX HeHyNeBOW MMNaKT-GpakTop B 6ase gaHHbix Web of
Science, KOTOpoe paccunTbIBaeTCA cornacHo dopmyne: Smp = Pc x 3000
TeHre, rae Snp — cymma npemMupoBaHus; Pc — npoLeHTUAbY.

370 M3MEHeHWe CBA3aHO C Tem, YTO MMMAKT-GaKTOp XKypHana
no Web of Science He sABisieTcA NoKasaTesleM PeUTUHIA KypHana B
TOW WM MHOIN KaTeropum B OTIMUME OT MPOLIEHTUAA No Scopus, rae
[aHHbIV NOKa3aTeNb BbIMMCIAETCA Y)KE OTHOCUTEIbHO MPesMETHOW
KaTeropuu msgauua. Hanpumep, xypHan «Journal of International
Medical Research» (eISSN: 1473-2300), MeroLLMI JOCTaTOYHO BbICO-
Kui1 umnakT-pakTop (1,671 Ha 2022 roa), umeeT kBapTuab Q4 no 6a-
3am AaHHbIX Scopus n Web of Science, 4to ABnAeTCA HELOCTATOUHBIM
LN1A BK/IKOYEHWEe NyOAMKaLumMi U3 3TOrO U3L4aHWUA B CMIUCOK M3AaHHbIX
TPYAOB Ha COMCKaHWE YYEHOTO 3BaHUA UM YYEHOMN CTEMEHM, Kak ny-
6/IMKaLMKN B PELIEH3MPYEMOM MEXAYHAPOAHOM HAayYHOM KypHane.
[Opyrumu cnoBamu, CTaTbs, onybAMKOBaHHAA B 3TOM KypHane, fake,
MMef AOCTAaTOYHO BbICOKMIA MMNAKT-GaKToOp, He ABAAETCA CU/bHO 3Ha-
4UMMOW ANA UccneaoBaTens U AN By3a.

CnepyeT oTMeTuTb, 4To KOKMA, cornacHo pa3pabotaHHomy Mo-
JIOMKEHWIO, NPEAbABAAET BbICOKME TPEOOBAHMUA K CTaTbAM, UMEIOLLUM
npaso Ha GUHAHCOBbIE BbINAATbI, U 3TO CBA3AHO C YXKECTOYEHWEM Npa-
sun MOHPK, KoTopbie OHO NpeabABAAeT, B CBA3M C y4aCTUBLLUMMMCA
cnyyaamu nybAvKauui B, TaK Ha3blBaEMbIX, KXMLLHBIX» XypHanax
[23]. HecmoTps Ha To, YTO OBLLENPUHATOTO ONPEAENEHUA KXULLHBIX»
)KYPHaNoB Ha HACTOAWMIA MOMEHT He cyllecTByeT, HOAbLUMHCTBO
3KCNepTOB U PeLLeH3eHTOB COMMACHO C TeM, YTO 3TU KYPHabl UMeoT
HECKO/IbKO OTNIMYUTENbHBIX MPW3HaKoB [24, 25]. Pykonucu npuHU-
MaIOTCA OTHOCUTE/IbHO BbICTPO, CieaoBaTelbHO 6e3 KauecTBEHHOTo
peLeH3MpPOoBaHMA, a CKopee BCero, BoobLue 1 6e3 Hero, UMetoT rpom-
Kue HasBaHus, TMna «Global», «International» u T.n., Kpome 3Toro,
Ha3BaHWA 3TUX U3JaHWIM OYEHb MOXOXM Ha Ha3BaHUA AEUCTBUTENBHO
KayeCTBEHHbIX *KYpPHaNoB, aNa cpaBHeHus «Life Sciences» [26] u «Life
Science Journal» [27]. B HacTosLwee Bpema BCE 6o/iee aKTUBHO BeaET-
cA 6opbba € «XMLHBIMMY KypHaNaMK, BCE Yalle OCBELLATCA Npo-
671eMbl, CBA3aHHbIE C ITUMM U3LAHUAMM U areHTCTBaMM, NPOBOAATCA
TPEHWHIU U CeEMMHapbI [28-34].

3AKNIOYEHUE

AHanu3 ny6AnKaLMOHHOM aKTUBHOCTM NPOodeccopcKo-npenosa-
BaTe/bcKoro coctaa FOKMA nokasan appeKTMBHOCTb UCMOMb3YeMbIX
MOTMBALMOHHbIX MexaHn3moB. HaunHaa ¢ 2018 roga, ¢ BBeAeHWEM
BO3HArpaXXaeHus 3a HayyHble Ny6MKaLymn, UMeeT MecTo, XOTA U CTa-
TUCTUYECKM HE3HAYMMas, HO TEHAEHLMA YBENNYEHMA KOMYeCTBa ny-
6/MKaLMI B peLeH3NpPyeMbIX HayyHbIX KypHanax. JaHHylo cuctemy
MOTUBALMMU 418 NPodeccopCKo-NpPenosaBaTeNbCkoro CoCcTaBa MOK-
HO MPUMEHUTb U B APYIMX By3aX HEMEAULMHCKOro npoduns. Kpome
TOro, TAKOrO POLA MaTepUanbHan NOAAEPHKKA MOXKET BbITb 0COBEHHO
3HaYMMa 419 MOMIOAbIX, HauMHalOWWMX npenogasaTteneld, pabotato-
LUMX YaLle BCero Ha 1,5 CTaBKM U He UMEIOLLMX YHEHO CTENEHM.

Thus, it can be stated that publication activity tends to in-
crease over the years, while the number of publications directly
depends on the allocated amounts.

We consider it necessary to note that for the next academic
year, changes will be made to the Regulations regarding scientific
papers, the publication of which will be compensated in the form
of reimbursement of expenses and renumeration. In this connec-
tion the point 1.3. of the Regulations (see Appendix) is mainly
concerned: “Remuneration should be paid to the employees who
published free articles (not abstracts) in international peer-re-
viewed scientific journals indexed in the Scopus database with a
percentile above 35, and having a non-zero impact factor in the
Web of Science, which is calculated according to the formula: A
= Pc x 3000 tenge, where A is the amount of the bonus; Pc — per-
centile”.

This change is due to the fact that the impact factor of a
journal according to Web of Science is not an indicator of the
journal's ranking in one category or another, in contrast to the
Scopus percentile, where this indicator is calculated as to the sub-
ject category of the publication. For example, the Journal of Inter-
national Medical Research (elSSN: 1473-2300), which has a fairly
high impact factor (1.671 for 2022), is in the Q4 of the Scopus
and Web of Science databases, which is insufficient for inclusion
of papers from of this journal in the list of published works for
an academic titles or degrees as articles in a peer-reviewed in-
ternational scientific journal. In other words, an article published
in this journal, in spite of a fairly high impact factor, is not very
significant for the researcher and for the university.

It should be noted that the SKMA, according to the adopt-
ed Regulations, imposes high requirements on articles eligible for
financial renumeration, as the MESRK is tightening its rules due
to the increased number of publications in so-called, "predatory
journals” [23]. Despite the fact that currently there is no general-
ly accepted definition of “predatory” journals, most experts and
reviewers agree that these journals have several distinguishing
features [24, 25]. Manuscripts are accepted relatively quickly,
therefore, without high-quality peer review, and most likely with-
out it at all, they have high-profile titles, such as "Global", "In-
ternational", etc., in addition, the titles of these publications are
very similar to the titles of really high-quality journals, for com-
parison: "Life Sciences" [26] and "Life Science Journal" [27]. Cur-
rently, fight against "predatory" journals is incessantly on the rise,
the problems associated with these publications and agencies are
more and more exploited, relevant trainings and seminars are be-
ing held with increasing frequency [28-34].

CONCLUSION

Analysis of the publication activity of the teaching staff of
the SKMA showed the effectiveness of the motivational mecha-
nisms used. Since 2018 with the introduction of remuneration for
scientific publications the number of papers in peer-reviewed sci-
entific journals tend to increase. This system of motivation of the
teaching staff can also be applied in other universities, including
non-medical ones. In addition, this kind of financial support can
be especially significant for the young, novice teachers, who most
often work time and a half and do not have a scientific degree.
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NMPUNOKEHUE
B pamKax faHHOI paboTbl NpMBEAEHbI OCHOBHbIE NYHKTbI M0N0-

KEeHUA:

1.1 MonosKeHue peryavpyeT BO3MELLEHME PacxodoB Ha ny-
6/IMKaLUMI0O  PEe3yabTaToB  Hay4HbIX WCCNeaoBaHWii npodec-
copcko-npenogasaTtensckoro  coctasa  (MMC),  cTyaeHTos,
MarucTpaHToB, y4acTie B paboTe mexayHapoaHbIX, pecny6iu-

APPENDIX
B pamKax faHHoIt paboTbl NPUBEAEHbI OCHOBHbIE NYHKTbI Mon0-

KEeHUaA:

1.1 The Regulations control the reimbursement of expenses
for the publication of the results of scientific research of
the teaching staff (TS), undergraduate and postgraduate
students; participation and presentations at the international,
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KaHCKMX HAy4YHO-NPAKTUYECKMX KOHQEPEHLMI, KOHrpeccos,

$OpYyMOB, CMMMNO3MYMOB, MaCcTEP-KNACCOB, TPEHWUHIOB, BbICTY-

NAEHUA UX C AOKNAZAaMM B LeNsX NOBbILWEHUA KBanndUKaumm,

a TaK)Ke Ha NO/yYeHME M PasMELLEHME OXPaHHBIX LOKYMEHTOB.

1.2 Pacxogpl Ha Ny6aMKaLMKM, OpraHU3aLMOHHbIE Pacxoapl 3a

YYacTve B MeXAYHaPOAHbIX, PECnybNNKAHCKMUX HayYHO-NPaKTH-

YECKMX KOHPEepeHLMAX, KOHrpeccax, Gopymax, CMMMNo3nymax,

MacTep-K/accax, TPEHWMHrax, NOyYeHNE OXPaHHbIX 4OKYMEHTOB

BO3MELL,AIOTCA U3 BHEOIOAKETHBIX CPELCTB HAa OCHOBaHUM MnaHa

pa3suTna FOKMA Ha Kaxablit KaneHaapHbli rogl.

1.3 BbinnaunBaTb BO3HarpaXkAeHwWe COTPyAHWKam, becnnat-

HO OMyb6/JIMKOBABLUMM CTaTbU (He Te3WCbl) B MEXAYHAPOAHbIX

peLeH3MpyeMbIX HayYHbIX U3LaHUAX, UHAEKCMpPYemblx B Base

JaHHbIX HayyHoW nHdopmaumn Web of Science, kotopas pac-

CYUTBIBAETCA COMNACHO NPeaNoKeHHOoW dopmyne (3a 0fHy CTa-

Tbto) — Snp = IF x100 000 (cTo TbicAY) TeHre, rae, Snp — cymma

npemunpoBaHus, IF — umnakT-¢dakTop xypHana (1 gonnap CLUA =
429,21 TeHre Ha 16.02.2022 r.). CymMa BO3HarpaxaeHUA MOXKET
MEHATBLCA B 3aBUCMMOCTM OT YPOBHS SKOHOMUYECKOM CUTYaLMK
B CTPaHe, 1 yTBep:KaaeTcs Ha YuéHom CoeTe npu Heobxoau-
MOCTM.
1.3.1 Bo3HarpamaeHuA OCYLEeCTBAAIOTCA NPU HANNYUU UM-
nakT-paKkTopa XypHana ot 0,25 go 3. Mpu nokasatene MMNakT-Gak-
Topa CBbille 3 CyMMa BO3HarpaxaeHus byaeT cocTaBsaTb He bonee
300 000 (TpExXcoT ThicsAY) TeHre.
1.3.2 Cratba JO/MKHA ObiTb NPOMHAEKCMPOBAHA B BbilUEyKa-
3aHHOM 6ase AaHHbIX, ¥ AaTa NybAuKaumMu He AONMKHa bbiTb paHee
01.01.2016 roga.
1.3.3 HasBaHue By3a AO «HOxHO0-Ka3axcTaHCcKas MeauUMHCKas
aKagemus», 06s3aTeNbHO JO/MKHO YKa3blBaTbCA B NACMOPTHOM YacTu
ny6avKaumm.
1.3.4 NmnaKkT-QaKTop *KypHana, rae bbina onybamMKoBaHa CTa-
TbA NPOBEPAETCA HAYYHO-KAMHUYECKUM OTAEN0M UK NPETEHAEHTOM
Ha BO3HArpaKAeHne MOKET bbITb NPeACTaBaeHa CNPaBKa O HAIMYUK
nmnakT-dpakTopa *KypHana n3 HaLMoHaNbHOO LLEHTPA HAayYHO-TEXHU-
yeckol uHopmaumm.
1.3.5 B cnyyae coaBTOPCTBA HECKObKMX COTPYyAHUKOB KOKMA
WA gpyrux By3oB PK cymma BO3HarpaxkaeHwWa AenuTcA Ha Koauye-
CTBO OTEYECTBEHHbIX aBTOPOB U NPEACTABAAETCA TONbKO COTPYAHMKAM
IOKMA.
1.3.6 BosHarpaxaeHve OCyLLeCTBIAETCA TONbKO Npu npego-
CTaBNEHUN CNEAYIOLMX SOKYMEHTOB:
e 3aAB/eHWe Ha MMA NpeacesaTens KOMUCCUn
o (CratbM c obs3aTenbHbiMm Hannumem DOl (yHMKaNbHbIV
UAEHTUOUKALMOHHBI HOMEp CTaTby)

e  CnpaBKa HauMOHaNbHOrO LEHTPa rocyapCTBEHHOM Hayd-
HO-TEXHWYECKOW 3KCNEPTU3bl O HAAUYMKM MMMNAKT-PaKTOpa
XypHana (npv Hannumm).

2. TepMMuHbI, o603HaueHUa wu

COKpalweHua

PK — Pecnybnuka KasaxctaH

MOH PK — MuHucTepcTBo 06pa3oBaHus M Hayku Pecnybnuku
KaszaxcraH

HOKMA — AO «HO»kHO-Ka3axcTaHCKasa MeguUMHCKan akagemusan

MMNC - npodeccopcKo-npenogaBaTeNbCckuii CocTaB

onpeaeneHus,

1 Cmpameauyeckue HanpasneHusa AO «lOxcHo-KazaxcmaHcKas meduyuHcKas
akademusa» Ha 2019-2023 200! [InekmpoHHbIl pecypc]. 2019 [dama docmyna:
2022 aHeaps 5]; Pexcum docmyna: https://skma.edu.kz/ru/pages/programma-
razvitiya-yukma
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republican scientific and practical conferences, congresses,
forums, symposia, master classes, trainings, in the interests of
professional development and obtaining the copyrights.
1.2 Expenses for publications, registration fees for participation
in international, republican scientific and practical conferences,
congresses, forums, symposia, master classes, trainings,
obtaining the copyrights are reimbursed from extrabudgetary
funds on the basis of the SKMA Development Plan for each
calendar year. !

1.3 Renumeration to be paid to the employees who published

free articles (not abstracts) in the international peer-reviewed

scientific journals indexed in the Web of Science database is
calculated according to the proposed formula (for one article):

A = IF x100,000 (one hundred thousand) tenge, where A — the

amount of the award, IF — the impact factor of the journal (1

USD = 429.21 tenge as of February 16, 2022). The amount of

remuneration may vary depending on the level of the economic

situation in the country, and is approved by the Academic

Council if necessary.

1.3.1 Rewards are made if the impact factor of the journal
ranges from 0.25 to 3. If the impact factor is over 3, the amount of
remuneration should not exceed 300,000 (three hundred thousand)
tenge.

1.3.2 The article must be indexed in the above database, and
the publication date must not before 01/01/2016.

1.3.3 The "South Kazakhstan Medical Academy" affiliation
must be indicated on the title page of the publication.

1.3.4 The impact factor of the journal where the article is
published should be checked by the scientific and clinical department;
or the applicant for the renumeration may present a certificate of the
journal’s impact factor issued by the National Center for Scientific and
Technical Information.

1.3.5 In case of co-authorship of several employees of the
SKMA or other universities of the Republic of Kazakhstan, the amount
of remuneration is divided by the number of local authors and is paid
only to the employees of the SKMA.

1.3.6 Remuneration is carried out only upon submission of the
following documents:

e Application in the name of the chairman of the commission

e Paper with a DOI (Digital Object Identifier which is a unique

identification number of the article)

e Certificate of the impact factor of the journal (if any) issued

by the National Center for State Scientific and Technical
Expertise

2. Terms, definitions, designations and abbreviations

RK — Republic of Kazakhstan

MESRK — Ministry of Education and Science of the Republic of
Kazakhstan

SKMA — South Kazakhstan Medical Academy

PPP —faculty

HEI - higher education institution

SSS - student scientific society

Sector of the MQMS — department of monitoring and quality
management systems

SD and IC — department of strategic development and
international cooperation

1 Strategic directions of JSC "South Kazakhstan Medical Academy" for 2019-
2023 [Electronic resource]. 2019 [access date: 2022 Jan 5]; Access mode: https://
skma.edu.kz/ru/pages/programma-razvitiya-yukma
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BY3 - Bbiclwee yuebHOe 3aBeseHME

CHO - cTypeHueckoe HayyHoe obLecTBo

Cektop MUCMK — o181 MOHUTOPUHIA U CUCTEMbI MEHEOKMEH-
Ta KayecTBa

CP n MC—o1gen cTpaTermyeckoro passuTua U MeXayHapoaHOoro
COTPYyAHWUYECTBa

HKO — Hay4HO-KAMHUYecKuiA oTaen

HKP — Hay4HO-KAMHUYecKan paboTa

3. OCHOBHbIE Lenu U 3ajaumn

3.1. OCHOBHbIMU LENAMM BblAeNEeHWUA CPeACTB ABNAIOTCA:

®  BbICTYN/IEHWA M NYb6AMKALMM Pe3ysbTaTOB HAy4HbIX MC-
CNefoBaHMIM nepes Hay4YHbIM COOBLLECTBOM B Pas3/iMYHbIX
obnacTax meauUMHbI, papmaLmu, 0bLLEeCTBEHHOTO 34PpaBo-
OXPaHEHWS, 0BLLECTBEHHbIX AMCLMMIMH Kak B KasaxcTaHe,
TaK U B CTpaHax B/IMKHEro v AanbHero 3apybeobs;

. nosbiweHne nmnaxa tOKMA;

e obecneyeHne BbINMOJHEHUA HayYHO-MUCCNELOBATENCKUX
pa6ort MNMNCc;

*  BOCMNWUTaHME ODYYAIOWMXCA U MONOABIX YYEHbIX-Npenosa-
BaTe/Iel Kak aKTUBHOW TBOPYECKOW IMYHOCTM NOCPEACTBOM
Y4acCTUA WX B MEXKAYHAPOAHbIX, Pecryb/MKaHCKMX Hayy-
HO-MPAKTUYECKMX KOHPEPEHLMAX, NyOAMKaLMM pe3ybTaTos
[EeATeNbHOCTU B HAYYHBbIX *KypHanax 1 COOpHUKaX.

3.2. [1na JOCTUMKEHMA NOCTaBAEHHOMN LN CTaBATCA Cneayro-

LMe 3a4a4m:

*  MOBbILWEHME CTaTyca Hay4YHO-UCCNEeL0BATENbCKMX PaboT B
BYy3€;

®  pasBWUTME Yy CTYAEHYECKOW MONOAEKM, MarMCTPAHTOB, Npe-
noAaBaTeNiei HayYHbIX HAaBbIKOB MHTEPNPETALLMM U aHANU-
3a pe3y/IbTaToB Hay4YHbIX UCCNEeL0BaHWN;

®  CO34aHMe YCNOBUI ANA peanvsalum TBOPYECKOro MOTeH-
uMana CTyAEHTOB, MaruCTPaHTOB, NpenojasaTenei, y4é-
HbIX;

*  noBblweHNe npodeccmoHanbHoro yposHs MMMC, cTyaeHToB,
MarucTpaHToB BY3a;

e yyactue MMNC B pecnyb/MKaHCKMX U MeXAYHAPOAHbIX KOH-
Kypcax Ha 3BaHue «Jly4wiunii yuéHbli», «/lyyiumin npenoga-
BaTenb By3a» MOH PK, Ha 3BaHMe «M306peTaTens roga»,
WMHULMMPOBAHHBIX MWHUCTEPCTBAMM HOCTULMK, NO UHBE-
CTULMAM W Pa3BUTUIO, 34paBOOXpaHeHua PK;

. npeacraesneHve ot umeHn KOKMA nepep, Hay4HbIM CO06-
LLECTBOM Ha MeXAYHAPOAHbIX, PecnybanKaHCKMX YPOBHSX.

4, Nopapok

AOKYMeHToo60poT

4.1 Bonpocbl N0 onsiaTe 3a CTaTbW B HAY4HbIX *KypHanax, cobop-
HMKaX, y4acTMe B MeXAyHapOoAHbIX, pecnyb/MKaHCKMX KOHbepeHLu-
AX, KOHrpeccax, CMMNo31MyMax, Cbesfiax, MacTep-Kaaccax, TPEHUHrax,
bopymax peLuatoTca KONNErnaabHO Ha 3aceaaHnax KOMUCCUM,

4.2 CocTaB KOMWUCCUM CO34AETCA MPUKA3OM PEKTOPA aKageMum
13 uncna pabotHMKoB Byxrantepum, cektopa MUCMK, otaena npaso-
BOro obecneyeHns 1 Hay4HO-KAMHWUYECKoro otaena. MNpeacenatenem
KOMMCCUM Ha3HavaeTcsa npopekTop no HKP FOKMA.

4.3 lepeyeHb AOKYMEHTOB, KOTOpPbIE CNeayeT NPeacTaBuUTb Ko-
MWCCUN, U3N0XKeH B MNpunoxerHun b.

4.4 ®OuHaHCOBaA NoagepXKKa ANA peanmsaummn HaydyHo-uccne-
[0BaTeNbCKMX PaboT ¢ Lenblo MOTMBALLMM NOBbLILWEHMA KBaMPUKa-
unm MNC, 3anHTEPECOBaHHbIX MONOABIX YYEHLIX B Hay4YHO-UCCNenO-
BaTE/IbCKMX M3bICKAHWAX OCYLLECTBAAETCA CO CTOPOHbI PYKOBOACTBA
FOKMA 113 BHEBHOAKETHBIX CPEACTB.

oCywecTBneHmns npouecca ]

SCD - scientific and clinical department
SCW - scientific and clinical work

3. Main goals and objectives

3.1. The main purposes of the allocation of funds are:

e publication and presentations of the results of research
to the scientific community in various fields of medicine,
pharmacy, public health, social science both in Kazakhstan
and abroad;

e improvement of the image of SKMA;

e ensuring the implementation of research work of the
teaching staff;

e training of students and young lecturers as active creative
researchers through their participation in international,
republican scientific and practical conferences, publication
of the results of their studies in scientific journals and
proceedings.

3.2. To achieve this goal, the following tasks are brought

forward:

*  raising the status of research work at the university;

e development of scientific skills of interpretation and
analysis of the results of research among the under- and
postgraduate students and lecturers;

e creation of conditions for the realization of the creative
potential of postgraduates, undergraduates, lecturers, and
scientists;

e improving the professional level of teaching staff,
postgraduates and undergraduates of the university;

e  participation of teaching staff in republican and
international competitions for the title of “Best Scientist”,
“Best University Teacher” of the Ministry of Education
and Science of the Republic of Kazakhstan, for the title of
“Inventor of the Year”, initiated by the Ministries of Justice,
Investment and Development, Public Health of the Republic
of Kazakhstan;

e representation of the SKMA before the scientific community
at the international or republican levels.

4. The procedure of renumeration and the workflow

4.1 Decision regarding payment for articles in scientific
journals and proceedings, participation in international, republican
conferences, congresses, symposia, master classes, trainings, forums
are made collectively at commission meetings.

4.2 The commission members are appointed by the order of
the rector of the academy from the employees of the accounting
department, MQMS sector, the legal support department and the
scientific and clinical department. The vice-rector for the RQW of the
SKMA is appointed as the chairman of the commission.

4.3 The list of documents to be submitted to the commission is
given in Appendix B.

4.4 Financial support for the implementation of research work in
order to motivate the professional development of teaching staff and
young scientists interested in research is provided by the management
of the SKMA from extrabudgetary funds.

4.5 The decision to reimburse the costs of publication of the
results of research in order to stimulate professional development
of teaching staff, postgraduate and undergraduate students, after
considering the submitted applications to the commission, is drawn
up in the form of a protocol.

4.6 Protocols signed by all members of the commission are
submitted to the accounting department of the SKMA.
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4.5 PelueHuWe 0 BO3MELLEHUM PAcXOL0B Ha NyBaMKaLMK pesynb-
TaToOB Hay4HbIX UCCNEA0BAHUI C LeNblo NOBbILWEHUA KBaMUKaALIMK
MMNC, cTyaeHToB, MaruCTPAHTOB NOC/e PacCMOTPEHMA NOAAHHbIX 3a-
ABNEHWI B KOMUCCMIO OGOPMAAETCA B BUAE NPOTOKONA.

4.6 TpoTOKOAbI, NOAMNWCaHHbIE BCEMW Y/IeHAMU KOMMUCCUM,
npesocTaBaaoTca B byxranteputo KOKMA.

CornacHo faHHOMYy [MoNoXKeHUIO OCHOBHbIMU GYHKLIMAMM, BO3-
NOXKeHHbIMM Ha CoCTaB KOMUCCUM, YTBEPKAEHHBIN NPUKA30OM PEKTO-
pa akagemuu u3s uncna npeacegartens komuceunu (Mpopektop no HKP)
¥ YneHamm Komuccuu (paboTHUKKM Byxrantepuu, oTaena cTpatermye-
CKOrO Pa3sBMUTMA U MEXKAYHAPOAHOro COTPYAHUYECTBA, OTAENa NpaBo-
BOro obecneyeHuns, Hay4HO-KJIMHUYECKOTO OTAENa), ABAIOTCA:

®  paccMOTpeHwue 3aABNeHMA COINACHO MoNoKeHuIo;

®  paccMOTpeHWe nakeTa [OKYMEHTOB, NPefoCTaBAEHHbIX

npeTeH4eHTOM;

®  pelleHne O BO3MELLEHWUM PACXOA0B WAW Bbiniata BO3-

HarpamzaeHva 3a becnnatHo onybaMKOBaHHble CTaTbu B
MEXAYHaPOAHbIX M3LaHUAX, BXOAAWMX B 6a3y AaHHbIX
Thomson Reuters (Web of Science), Scopus 1 1.4,

5. MpaBa u o6a3aHHOCTH
Komuceua, BbINnoNHAA GYHKLMM COFNAcHo HacToAwwemy Monosxe-
HUI0, UMEET NPaBo:

®  He paccMaTpuBaTb MAKeT AOKYMEHTOB C HeLOCTaloLMmMu
MaTepuanamu;

e BO3BpALATb Ha cOOP AOMONHUTE/IbHBIX MaTepUanoB npe-
TeHAEHTaMK;

®  3aceaTb B 3aBMCMMOCTM OT MOCTYNUBLLWX 3aABNEHUIA;

e 06A3aHHOCTH:

®  MPOTOKONMPOBATL KaxKAoe 3aceaaHue;

®  OAMH 3K3eMNsAp NPOTOKO/A NPEACTaBAATb B Byxrantepuio
HOKMA ans onnatbl.

6. MopAaaoK B3aMmMoOpencTema co

noapasaeneHnamu

6.1 [InAa BbINOAHEHUA QYHKUMM M peanvsaumu npas, npea-
YCMOTPEHHbIX HacToAwwmM [onoxeHnem, npenogasateny, YYéHble,
CTYAEHTbl U MArucTpaHTbl B3aMMOLEMCTBYIOT C 3aBeAyoWMMU Kade-
apamu akagemun, CHO, Cektopom MuCMK, CP n MC.

CTPYKTYPHbIMU

According to these Regulations, the main functions assigned to
the Commission, appointed by order of the Rector of the Academy,
which comprises the Chairman of the Commission (Vice-Rector
for the RQW) and members of the Commission (employees of the
Accounting Department, the Department of Strategic Development
and International Cooperation, the Department of Legal Support, the
Scientific and Clinical Department ) are:

e consideration of the application in accordance with the

Regulations;

e consideration of the package of documents provided by the
applicant;

e decision on reimbursement of expenses or payment of
remuneration for free published articles in the international
journals included in the Thomson Reuters database (Web
of Science), Scopus, etc.

5. Rights and Obligations
The Commission performing functions in accordance with these
Regulations, has the right to:

e refuse consideration of a package of documents in case of
missing materials;

e return the documents to the applicant for the collection of
additional materials;

e conduct meetings to consider applications as received;

e Responsibilities:

¢ take minutes of each meeting;

e submit one copy of the minutes to the accounting
department of SKMA for payment

6. Procedure for interaction with structural units

In order to perform their functions and exercise the rights
stipulated by the provisions of these Regulations, teachers, scientists,
postgraduate and undergraduate students interact with the heads of
the departments of the Academy, SSS, Sector of the MQMS, SD and IC.

(i) CBEAEHMA OB ABTOPAX

[OyiiceHoBa AKkmapan MycabeKoBHa, MarucTp, Hay4Hblii COTPYAHUK Hayu-
HOW KAWHUKO-AMarHocTuyeckoi nabopatopumn «South Clinical & Genetic
Laboratory», FOxHo-Ka3axcTaHckas MeAULMHCKan akagemus

Scopus ID: 57201987878

ORCID ID: 0000-0003-1527-9158

E-mail: akmaral-duisenov@mail.ru

UHdopmauua 06 MCTOUHUKE NOAAEPKKMN B BUAE rpaHToB, 060pya0BaHms,
NeKapcTBEHHbIX Npenaparos

PaboTa BbinosHANACcL B pamKax mpoekta No 0118PK[0247 «Pa3sutue Ha-
YYHO-NYDONMKALMOHHOM 3TUKM Yepes CO3AaHWE MEXAWCLMNINHAPHOIO pe-
LeH3upyemoro KypHana (Central Asian Journal of Medical Hypotheses and
Ethics)». ®uHaHCOBOW NOALEPIKKM CO CTOPOHBI KOMMaHUI-Npou3BoauTENEN
NeKapCTBEHHDBIX NPENapaToB U MeAULMHCKOro 060pyA0BaHWA aBTop He Nosy-
yana

KoHbAMKT uHTEpecoB: oTcyTcTByeT
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Oropunoaapunroaorns ENT

doi: 10.25005/2074-0581-2022-24-1-50-58
TTOCAEOITEPAIIMIOHHASI AUHAMUKA MOKA3ATEAEN ®YHKIIMIOHAABHOT'O

COCTOAHMSI HOCA'Y BOABHBIX C AED®OPMAIIMEN HOCA, COUETAHHOM C
ITATOAOI'MEN ITOA0CTN HOCA "1 OKOAOHOCOBBIX ITA3YX

MAXMYAHA3APOB M.J.

Kadeapa oropunosapunrosornn um. I0.B. Mcxakn, Taa>XMKCKuil rocyAapcTBeHHBIN MEAVIIMHCKUI yHuBepcuteT uM. AOyaau ubum Cuno, AymanGe,
Pecniy6anka Tagxukucran

Lienb: n3yyeHne AMHaMUKM NoKasaTenei GyHKLMOHaNbHOMO COCTOAHMA HOca Yy BonbHbIX ¢ gedopmaumeit Hoca ([H) B coyeTaHuu ¢ natonorueit nono-
ctv Hoca (MMNH) 1 okonoHocoBbIx Nasyx (OHM) fo 1 Nocne 04HOMOMEHTHbIX XMPYPTUYECKMX BMELLATENbCTB.

Martepuan n meToapl: 3yyeHbl napameTpbl GyHKLMOHANBHOIO COCTOAHUA Hoca Y 184 6onbHbix ¢ [I1H B coveTtaHuu ¢ MMH 1 OHM 8 Bo3pacTe oT 16 Ao
45 ner. MauueHTsl 6blIN pasgeneHbl Ha Age rpynnbl no 92 Yenoseka. Mepsyto rpynny coctaBuan 6onbHble ¢ [H M HOCOBOW NeperopoaKu B COMETaHUM C
MNMH, Topyto rpynny — nauueHTsl ¢ 1H 1 HocoBol neperopoAKm, coueTaHHow ¢ natonorueit MMH 1 OHIM. MccnepoBaHne BKIKOYAN0 PUHOIHAOCKOMMIO,
KT OHM, puHONHEBMOMETPUIO, 0bGAKTOMETPHIO U UCCNeA0BaHME MyKOLMAKAPHOrOo TpaHcnopTa (MLT) cansuctoit 060n10uku Hoca. NMposeseHsbl 184
cenTonnacTuk, 96 ynbTpa3ByKoBbIX Ae3uHTerpauuii (Y3/), 48 noacamsuncTbix BasoTomuit U 17 pesekLuii HOCOBOW PaKkoBMHbI, 15 NoaMNO3TMOMAOTO-
MuiA, 8 raiMOpPOTOMMIA U 184 PUHONNACTMK OLHOBPEMEHHO.

Pesynbrathl: BbifiBAEHO, YTO Npu [H, couetanHol ¢ MMH 1 OHIM NpoucxoaaT BblpaskeHHbIe HapyLUeHUA AbiXaTe/IbHON, 0OOHATENbHOW, 3aLUUTHOW 1
acTeTMYecKon GpyHKUMIM Hoca. Yepes 6 mecaLEeB Nocae 04HOMOMEHTHbIX ONepaTUBHbIX BMeLLaTenseTs y 94,6% 6onbHbIX nepsoii ny 91,3 % obcnepo-
BaHHbIX BTOPOW rpynnbl BOCCTAHOBWUIOCb HOCOBOE AblxaHue. Mpu 3Tom, y 96,7% 1 y 92,4 % naumeHTOB COOTBETCTBYIOLLMX FPYNn HOPMAN30Bas0Ch
o060oHaAHMe. AkTBHOCTb MUT 0 Npeaenos HOpMbl 0TMeYeHa Yy 92,4% 60nbHbIX Nepsol My 89,1% naLMeHTOB BTOPOW rpynnbl. XOTA CTaTUCTUYECKM
3HAYUMbIX PasNUUMIl NOKa3aTenein MeXAy rpynnamm BbiABAEHO He bbio, 0A4HAKO U3MEHEHWA BCEX UCCeAyeMbIX MAapamMeTPOoB B AUHAMUKe Habntoge-
HUWA KaK B NEPBOW, TaK 1 BO BTOPOW rpynnax 6bin cTaTUCTUYECKU 3HAUMMbIMK (p<0,01).

3aKk/o4eHne: NoyYeHHble pesy/bTaTbl NOKa3biBalOT 3GPEKTUBHOCTb OZHOMOMEHTHbIX ONepaLinii MO CPABHEHUIO C OTAENbHO BbINOAHEHHBIMU BMe-
LLaTeNbCTBAMM U LienecoobpasHoCTb MX NpoBeaeHus B caydasx JH 8 couetanum ¢ MMH n OHMN.

KntoueBble cN10Ba: 0K0s10HOCOBbIE Na3yxu, dechopmayus Hoca, UCKpUBaeHUe Hocosoli nepe2opoOKuU, 2unepmpogus HOCOBbIX PAKOBUH, OOHOMOMEHM-
Hble onepayuu, MyKoyuauapHelli mpaHcropm.

Ona uutuposaHua: MaxmygHasapos MW. MocneonepalMoHHas AMHaMWKa NoKa3aTenei GpyHKLMOHANbHOTO COCTOAHWA Hoca y 6oNbHbIX ¢ AedopmaLimeit

HOCa, COYeTaHHOW C NaToI0rMel NoMOCTM HOCA M OKONIOHOCOBbIX Masyx. BecmHuk AsuyeHHbl. 2022;24(1):50-8. Available from: https://doi.org/10.25005/2074-
0581-2022-24-1-50-58

DYNAMICS OF RECOVERY OF FUNCTIONS OF THE NOSE IN PATIENTS WITH

NASAL DEFORMITY COMBINED WITH NASAL CAVITY AND PARANASAL SINUSES

DISORDERS IN THE POSTOPERATIVE PERIOD

M.I. MAKHMUDNAZAROV

Department of Otorhinolaryngology named after Yu.B. Iskhaki, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

Objective: To study dynamical changes in the functional state of the nose in patients with nasal deformity (ND) in combination with diseases of the
nasal cavity (DNC) and paranasal sinuses (PNS) before and after single-step surgical treatment.

Methods: The functional state of the nasal cavity was studied in 184 patients with ND in combination with DNC and PS in patients aged 16 to 45
years. The patients were divided into two groups of 92 people each. Group 1 consisted of patients with ND and nasal septum deformity (NSD)
combined with DNC, and group 2 consisted of patients with ND and NSD combined with the DNC and PNS. The study included rhinoscopy, PNS CT
scan, rhinomanometry, olfactometry, and analysis of the average duration of mucociliary transport (MCT). In addition, 184 septoplasties, 96 ultrasound
turbinate reductions, 48 submucosal vasotomies, 17 nasal turbinate resections, 15 polypectomies/ethmoidectomies, 8 maxillotomies, and 184
rhinoplasties were carried out as a single-stage procedure.

Results: It was revealed that significant impairment of the nose's respiratory, olfactory, protective, and aesthetic functions occurs with ND combined
with DNC and PNS. Six months after single-step surgical interventions, the restoration of nasal breathing was observed in 94.6% and 91.3% of patients
in groups 1 and 2, respectively. At the same time, in 96.7% and 92.4% of patients in groups 1 and 2, respectively, the sense of smell returned to
normal. In addition, normalisation of MCT duration was noted in 92.4% and 89.1% of patients in groups 1 and 2, respectively. Although there were
no statistically significant differences in the parameters between the groups, the changes in all the studied dynamic parameters over the observation
period in both groups were statistically significant (p<0.01).

Conclusion: The obtained results show the effectiveness of single-stage operations compared to multi-step procedures and the feasibility of their
implementation in cases of ND in combination with DNC and PNS.

Keywords: Paranasal sinuses, nasal deformity, nasal septum deformity, turbinate hypertrophy, one-stage operations, mucociliary transport.

For citation: Makhmudnazarov MI. Posleoperatsionnaya dinamika pokazateley funktsional'nogo sostoyaniya nosa u bol'nykh s deformatsiey nosa,
sochetannoy s patologiey polosti nosa i okolonosovykh pazukh [Dynamics of recovery of functions of the nose in patients with nasal deformity combined with
nasal cavity and paranasal sinuses disorders in the postoperative period]. Vestnik Avitsenny [Avicenna Bulletin]. 2022;24(1):50-8. Available from: https://doi.
0rg/10.25005/2074-0581-2022-24-1-50-58
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BBEOEHMUE

[aHHble AnMTepaTypbl U KAMHMYECKAn NPAKTUKA YKa3blBalOT Ha
T0, YTO B 60/ILLUMHCTBE C/ly4aeB Aepopmaumm Hoca (H) conposokaa-
OTCA Pa3/IMYHbIMM BapUAHTAMM MUCKPUB/IEHWUA MEPEropoaKM HOCa,
rMnepTpodmein HOCOBbIX PAKOBMH, KaTapaibHO-MPUCTEHOUYHBIMU MU
NMOANMNO3HbIMM CUHYCUTaMM, KOTOPbIe OTPMLATENbHO CKa3bIBaOTCA Ha
OCHOBHbIX PYHKLMAX HOCA, A TaKKe GYHKLUMAX APYrUX OPraHOB U CU-
cTem opraHusma. Mo AaHHbIM 3apybeXKHbIX aBTOPOB, YAE/NbHbIN BEC
TaKux 3abonesaHnit coctaBnAeT ot 23 1o 31% OT Bcex NPOBOAVMbIX B
NOP cTaumoHape naaHoBbIX onepauuit [1-3].

Bonpocbl 04HOMOMEHTHOTO M/IM MO3TaNHOTO XMPYPrMYECKOro
BMELLATENbCTBA HA CTPYKTYPaX HApY¥KHOTO HOCa, HOCOBOW NO/IOCTU
1 0KONOHOCOBbIX Nasyxax (OHM) npu [H B coueTaHum ¢ natonorue
nonoctv Hoca (MMH) u OHM B pa3HbIX BO3PACTHbIX KaTEropmax 40 Ha-
CTOAILLErO BPEMEHM OCTaloTCA NPeaMEeToM AUcKyccuu [4-6).

Bo Bpems npoBeAeHUs OAHOMOMEHTHbIX PEKOHCTPYKTUBHbBIX
BMELLATEeNbCTB NO NOBOAY COYETaHHOM maTtonornm Hoca u OHI Bos-
MOKHO NOBPEXKAEHME CN3NUCTOMN HOoCOBOM nonoctu u OHI, uto BeaéTt
K YTHETEHMIO €€ CEKPETOPHOMN QYHKLMM 1 0CNabneHunio ABUraTeNbHOM
GYHKUMKU MepLATENbHOTO SMUTENNS, 3 TaKKe BO3MOXKHOMY BO3HMK-
HOBEHWIO CUMNTOMOB cybaTpoduueckoro puHuta. CnegyeT 0TMETUTD,
YTO NOCANE BbINOJHEHWUS OAHOBPEMEHHbBIX OnepaLmii B Hocy 1 B OHN
HEeMaNoBaXXHOe 3HAYEHNE MMEET NOJTHbIA KOHTPONb COCTOAHWA NONO-
CTV HOCa BO M3beKaHWe pa3BUTMA B HEM BOCMAIMTENbHBIX NPOLIECCOB,
KPOBOTEYEHMIA B MOCNEONepaLMoHHOM nepuoge 1 06pasoBaHns cu-
Hexui [7-9].

Pap, aBTOpOB B CBOMX WMCCNEAOBAaHMAX YKa3blBAET HA TO, YTO
MCMoNb3yemble Map/ieBble TaMMOHbl OKa3blBAlOT HebnaronpuaTHoe
BAMAHME Ha ABWUraTeNbHY0 QYHKUMIO MEPLATENbHOTO SNUTENUA, U
B PE3y/NbTaTeé MEXaHWYeCKOW TPaBMbl YMEHBLLAETCA CKOPOCTb ABU-
YKEHUA PECHUYEK, NOBbILAETCA PUCK NOMNAAAHMA NAaTOTEHOB U Pa3Bu-
TWS BOCMANUTENbHOMO Mpouecca B MOC/NEONEPALMOHHOM MNepuoae.
HeobxoaMMo NoayepKHYTb, YTO MOCAE MPOBEAEHUA XMPYPTUYECKUX
BMELLATENIbCTB HEPEAKO PAa3BMBAETCA PEAKTMBHbLINA OCTPbIA PUHMUT,
KAIMHUYECKOE TEYEHNE KOTOPOTO MOMKET NOBbLICUTb aKTUBHOCTb Canpo-
GUTHOM MUKPOAOPbI U MPUBECTU K MHOULMPOBAHMIO ONEPALMOH-
Hoi paHbl [9-11].

BbINo/HEHWE OAHOMOMEHTHbIX Onepauuii MNpu COYETAHHOM
natonornm Hoca M OHIM obycnoBneHo PAAOM MEAMLMHCKUX, COLM-
aflbHbIX M 3KOHOMMYECKUX OBCTOATENLCTB, KOTOpble Heobxoaumo
YYnTbIBaTb Nepes NpPoBeAeHNEM XMPYPrUYeCcKUX BMellaTenscTs. OT
NPaBUAbHOM OLEHKM COCTOAHWUSA HapYKHOTO HOCa, BHYTPUHOCOBbIX
CTPYKTYP M €ro NpuAaTOYHbIX NasyX, BbIOOpa paLyoHanbHOM XMpypru-
YeCKoM TaKTUKN U afleKBaTHOro 06e36011MBaHNUA BO MHOTOM 3aBUCUT
N UCXOA, KOMMAEKCHOTO ieyerun [12-15].

CnepyeT 0c060 OTMETUTb, YTO, HECMOTPS Ha NPUMEHSIEMbIE CO-
BpeMeHHble cnocobbl e4eHna coueTaHHbIX 3a601eBaHNUIN HOCOBOM
nonoct u OHIM, ocTaétca He NOAHOCTBIO PeLléHHONM npobnema pe-
abunuTaumMm NauMeHToB, Y KOTOPbIX BbINOAHAJMCD SHAOHA3a/IbHbIE
KOPpUrMpytoLLmMe XMpypruyeckme BMeLLaTenscTea [16-18).

Kpome TOro, He CyLLeCTBYET YHMBEPCAbHOIO arOpUTMa Bese-
HWS NALMEHTOB C COYETAHHbIMK 3a601€BaHNAMM HOCOBOI NONOCTU
B MOCNEONEPALMOHHOM NEPUOAE, ONTUMAJIbHLIX METOAOB yX04a 3a
pPaHEBbIMU MOBEPXHOCTAMM, CMOCOBOB NPUMEHEHUA aHTUOaKTepu-
a/IbHbIX MPENapaToB Kak MeCTHO, Tak U CUCTEMHO. [Mpu 3ToMm, B nTe-
paType NPUBOAATCA Pa3HOPEUMBbIE CBEAEHMA OTHOCUTE/IbHO AaHHbIX
BOMPOCOB.

LLENb NCCNEQOBAHUA

M3yyeHne AMHAMUKKM nokasaTenelt GyHKUMOHANbHOTO CO-
CTOAHMA Hoca y nauneHTos ¢ [IH B coyetanun ¢ MMH n OHMN, go

INTRODUCTION

Literature data and evidence-based clinical practice indicate
that nasal deformities (ND) are accompanied by NSD, turbinate
hypertrophy, catarrhal or rhinosinusitis with nasal polyps (CR-
SWNP). Which adversely affects the main functions of the nose
and other organs and body systems. According to some authors,
23 to 31% of all scheduled surgeries are performed in an ENT hos-
pital to treat the diseases [1-3].

Advantages and disadvantages of single-stage versus mul-
ti-stage surgical interventions on the structures of the external
nose, nasal cavity, and paranasal sinuses (PNS) in the case of ND
in combination with diseases of the nasal cavity (DNC) and PNS in
different age categories are still the subjects of discussion [4-6].

During single-stage reconstructions for the combined pa-
thology of the nose and PNS, damage to the nasal mucosa and
PNS is possible, which leads to inhibition of nasal mucus secre-
tion and the motor activity of the ciliated epithelium, as well as
the potential development of atrophic rhinitis. It should be noted
that after performing single-stage operations on the nose and the
PNS, postoperative monitoring of the state of the mucous mem-
brane of the nasal cavity to prevent the development of inflam-
matory processes, bleeding, and synechiae formation is of no mi-
nor importance [7-9].

Several authors indicate that the gauze swabs used have an
adverse effect on the motor activity of the ciliated epithelium. As
a result of mechanical trauma, the ciliary beat frequency is re-
duced, negatively affecting pathogens removal and promoting
the development of an inflammatory process in the postoperative
period. Postoperative reactive rhinitis often develops, increasing
the activity of saprophytic microflora and leading to infection of
the surgical wound [9-11].

Due to several medical, social, and economic factors, sin-
gle-stage surgeries for the combined pathology of the nose and
PNS must be considered before commencing. The outcomes of
complex treatment largely depend on the accurate assessment of
the state of the external nose, intranasal structures, and parana-
sal sinuses, the correct choice of adequate surgical tactics, and
appropriate anaesthesia [12-15].

It should be emphasised that, despite the current methods
of treating concomitant diseases of the nasal cavity and PNS, re-
habilitation of patients who underwent endonasal corrective sur-
geries remains suboptimal [16-18].

In addition, there is no universal algorithm to guide the
management of patients with concomitant nasal cavity diseases
in the postoperative period, optimal wound care strategies, and
antibacterial drugs administration schemes both locally and sys-
temically. Moreover, the literature sources provide conflicting in-
formation regarding these issues.

PURPOSE OF THE STUDY

To study dynamical changes in the functional state of the
nose in patients with ND in combination with DNC and PNS be-
fore and after single-stage surgical interventions.

METHODS

Under our control were 184 patients with ND combined
with DNC and PNS. The age of the patients ranged from 16 to 45
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n nocne nposegeHNAa O4HOMOMEHTHbIX XUPYPrnyeCKUX Bmella-
TeNbCTB.

MATEPUAN U METOADbI

Mog HawMM KOHTponem Haxoaunnce 184 6onbHbix ¢ IH B cove-
TaHuu ¢ MMH v OHI. Bo3pacT nauueHToB Konebanca ot 16 go 45 ner.
My»KUMH 6b110 112, KeHWmH — 72. MaumeHTbl bblin pasgeneHbl Ha
ZBe rpynnbl no 92 yenoseka. MepByro rpynny cocTaBuan 6onbHbIE C
[H B coueTaHum c 3a601eBaHUAMM BHYTPUHOCOBbBIX CTPYKTYP, BTOPYIO
rpynny — naumeHTbl ¢ AH, coueTtanHol ¢ MMH 1 OHM.

MpeponepauyoHHoe obcnefoBaHWe 60/bHbIX, KOTOPOE MPOBO-
AMNOCb B aMbynaTopHbIX ycnosmax, Brarodano KT, gatooporpaduio
OpraHoB rpyaHow Knetku, KT OHI, KAMHWYECKUIA N BUOXMMMUYECKINIA
aHaNU3bl KPOBU, MOYM, UCCnefoBaHME KPoBM Ha BUY 1 Ha mapKépbl
renatutos B, C, rpynny 1 pesyc npMHagneXxHocTb Kposu. OcmoTp Hoca
BK/IIOYAN NepeaHIor U 3aHI0K PUHOCKONMIO, SHAOCKONUYECKOe UC-
CNnefiloBaHWE HOCOBOM MOJIOCTU M HOCOOTKU. 119 MpoBeseHMA 3HA0-
CKOMUK NpUMeHANnCb rmbkuid («Olimpus») n ectkuii («Karl Storz»)
3HAOCKONMbI.

PYHKLUMOHANbHOE UCCNegoBaHME HOCa BK/KYANO PUHOMHEB-
MOMETPUIO, ONIbGAKTOMETPUIO N UCCAEL0BAHWME MYKOLMAMAPHOIO
TpaHcnopTa (MUT) cansuctoit 060104KkM Hoca. MMoKasaHuAMM AnA
onepaTUBHOW KOPPEKLIMU HAPYKHOMO HOCa C KOPPeKLMEN BHYTPUHO-
COBbIX CTPYKTYP 1 OHI crykunm He Tonbko dakT AH 1 Hocosol nepe-
rOPOAKM C HAaZIMUMEM NATONOTMM HOCOBbIX pakoBMH 1 OHI, a, npexae
BCETO, BblPAXKEHHbIE HAPYLUEHMA GYHKLMOHANBHOMO COCTOAHMA HOCa.

B nnaHe onepaTMBHOrO NeveHns 601bHbIM NEPBO FPyMNnbl NPo-
BefeHbl 92 cenTonaacTuKK, 55 ynbTpasByKoBbIX Ae3nHTerpaumii (Y34)
HOCOBbIX PaKOBWH, 27 NMOAC/AM3UCTLIX Ba30TOMMI PAaKOBMH HOCA Ha-
wew mognduKaumm, 10 pesekuuii NnepesHUX OTAEN0B CpeaHeN pako-
BMHbI NONIOCTU HOCA M 92 PUHONNACTUKM OAHOBPEMEHHO.

MauneHTam BTOPOM rpynnbl NOCAeA0BATENBHO NPOBEAEHDI Cen-
Tonnactmka (n=92), Y3/, HocoBbIx pakoBuH (n=41), B Tom uncne, Y34, ¢
NaTeponosnument HUXKHMX U CPesHUX HOCOBbIX paKoBuH (n=12), noac-
JIN31CTan Ba30TOMMA HOCOBbIX PAKOBUH Hallel moguduKkaumm (n=21),
peseKkumna nepeaHei yactm cpeaHei HoCoBOM pakoBUHbI (N=7), nonu-
nostmoungotomua (n=15), raimopoTomus (nN=8) 1 pasnnyHble BapuaH-
Tbl PUHONAACTUKM (N=92) ofHOBpeMeHHO. C y4ETOM MHOFO3TANHOCTU U
CNOHOCTU BCe OnepaLym NpoBeaeHbl nog, 0bLimMm ob6e3bonmeaHnem.

06paboTka MO/yYeHHbIX A3HHbIX MPOM3BEAEHa C MOMOLLbIO
CTaHZAPTHOrO NaKeTa NpPMKNaHbIX Nporpamm Statistica 10.0 (StatSoft
Inc., USA). KayecTBeHHble 3HaYeHUsA OTparKeHbl B BUAE abCONOTHbIX
BEMYMH (N) M NPOLEHTHBLIX Aonei. Mpy NapHOM CPaBHEHWUM MEXAay
rpynnamm no KauyecTBEHHbIM NOKasaTenam NPUMEHACA X2, NP1 cpas-
HEHUWM MHOXKECTBEHHbIX 3aBUCMMbIX MOKasaTenen MCnoib3oBancs
Q-KpuTepuit KoxpeHa.

PE3YNbTATbl U UX OBCYXXAEHUE

Mpu oLeHKe pe3ynbTaTOB XMPYPrUYECKOrO SIEYEHUA YUUTbIBANN
ano6bl 60/1bHbIX, AaHHbIE SHAOCKONUM NONOCTU HOCA, PUHOMHEBMO-
METPUU, 0NbPaKTOMeTpUM U Napametpos MLT.

OCHOBHbIMM anobamu Bcex 06cnef0BaHHbIX Oblan 3aTPyAHEH-
HOe HOCOBOE AbIXaHWe, CHUMKEHWUE 0DOHAHUSA, C/IM3UCTbIE BblAeNeHUs
U3 HOCa, NOBbILWEHHAA YTOMAAEMOCTb NPU GU3NYECKOM Harpyske u
3aBMCMMOCTb OT COCYAOCYKMBAIOLLMX Kanesb B HOC.

BbipakeHHOe HapylleHne NPOXOAMMOCTU HOCOBbIX X0A0B |-
Il cT. Habnoganock y 70 (76,1%) naumeHToB Nepsoit 1y 79 (85,9%)
60/1bHbIX BTOPO rpynnbl. CHUKeHWe 0b6oHaHMA [I-IIl cT. BbiABNEHO Y
67 (72,8%) ny 76 (82,6%) 60onbHbIx | 1 Il rpynn cootBeTcTBEHHO. Hapy-
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years. There were 112 men and 72 women. The patients were di-
vided into two groups of 92 people each. Group 1 consisted of
patients with ND combined with diseases of the intranasal struc-
tures. Group 2 consisted of patients with ND combined with DNC
and PNS.

Patients' pre-operative evaluation included ECG, chest x-ray,
PNS CT scan, biochemical profiling of blood and urine, HIV, hepa-
titis B and C blood screening tests, the relevant markers, and the
ABO and Rh grouping tests. The nasal examination included an-
terior and posterior rhinoscopy, endoscopic examination of the
nasal cavity, and nasopharynx. Flexible (Olympus, Japan) and rigid
(Karl Storz GmbH, Tuttlingen, Germany) endoscopes were used
for endoscopy.

Nasal function tests included rhinomanometry, olfactom-
etry, and mucociliary transport (MCT) duration analysis. The pa-
tient indication priorities for surgical correction of the external
nasal deformities, intranasal structures, and PNS were based on
pronounced functional impairment of the nose.

In surgical treatment, patients of group 1 underwent 92
septoplasties, 55 ultrasound turbinate reductions, 27 submucosal
vasotomies of the turbinates in our modification, 10 middle turbi-
nate resections, and 92 rhinoplasties as a single-stage procedure.

Group 2 patients sequentially underwent septoplasty
(n=92), ultrasound turbinate reductions (n=41), lateroposition
of the inferior and middle turbinates (n=12), submucosal vasot-
omies of the turbinates in our modification (n=21), middle tur-
binate resections (n=7), polypectomies/ethmoidectomies (n=15),
maxillotomies (n=8) and various types of rhinoplasty (n=92) as a
single-stage procedure. Considering the multiplicity and complex-
ity of surgical procedures, all operations were performed under
general anaesthesiA.

The obtained data were processed using the standard Statis-
tica 10.0 software package (StatSoft Inc., USA). The patients' (n)
numbers were expressed as absolute values and percentages of
the total (%). The Chi-Square test was used for pairwise compar-
ison between the groups. When comparing multiple dependent
indicators, Cochran's Q-test was used.

RESULTS AND DISCUSSION

The evaluation of the surgical outcomes was based on pa-
tient complaints, the data of nasal cavity endoscopy, rhinoma-
nometry, olfactometry, and MCT duration values.

The examined patients' main complaints were difficult nasal
breathing, decreased sense of smell, mucous discharge from the
nose, increased fatigue during physical exertion, and dependence
on vasoconstrictor nasal drops.

Severe disturbance of the patency of the nasal passages of
II-11l st. was observed in 70 (76.1%) and 79 (85.9%) of patients
in groups 1 and 2, respectively. Decreased sense of smell lI-lIl st.
was revealed in 67 (72.8%) and 76 (82.6%) of patients of groups
1 and 2, respectively. The impairment of the motor activity of the
ciliated epithelium of the nasal mucosa II-1ll degree was observed
in 69 (75.0%) and 73 (79.3%) of patients in groups 1 and 2, re-
spectively. At the same time, the average MCT duration ranged
from 24.3 to 45.5 minutes, and from 32.5 to 75.2 minutes, in
groups 1 and 2, respectively, with a normal range of 15-25 min-
utes (Tables 1, 2).

The rhinomanometry, olfactometry, and MCT duration data
showed that disorders of nasal respiratory, olfactory, and pro-
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LeHNe ABUraTe/lbHOM akTUBHOCTU MepLaTebHOro 3NUTENNA CAU3U-
cToi nonoctu Hoca lI-1ll cteneHn otmeyeHo y 69 (75,0%) nauneHTos | n
y 73 (79,3%) 60nbHbIX |l rpynnbl. Mpu aTom, cpesHMe nokasatenu MUT
B NepBoit rpynne coctasuau ot 24,3 go 45,5 MWHYT, a BO BTOPOIA — OT
32,5 no 75,2 MuH, npu Hopme 15-25 muH (Tabn. 1, 2).

[aHHble pUHONHEBMOMETPUU, 0NbdaKTOMETPUN U UCCNeso-
BaHuWe MUT nokasanu, YTo HapylweHuWn AbIXxaTesbHOW, 06OHATENb-
HOM W 3alMTHOM OYHKLMIA HOca HabntogatoTca B 0benx rpynnax,
HO bonee BblparKEHHOE BO BTOPOW rpynne 60/bHbIX C COMETaHHOM
MMAH v OHMN.

[nHamuKky nokasatenei GYHKUMOHANbHOMO COCTOAHMA HOCa
OLEHMBANAM B pPasHble CPOKM MOC/EONEPALMOHHOTO HaboaeHus.
MNepBoe nocneonepaunoHHoe uccnepoBaHne GyHKLMA NONOCTU HOCA
BbINOJIHANOCH CNyCTA 15 CyTOK nocne neyenus (t1abn. 1, 2).

Kak cnesyer u3 Tabnuu, CTaTUCTUYECKM 3HAUUMbIX PA3/IMYMIA
noKasaTeneii Mexay rpynnamv He BbIiBNEHO, KPOME [JaHHbIX MO
ncxogHomy KonuudectBy 60sbHbIx ¢ Il cTeneHblo HapyLweHWA Npoxo-
AMMOCTU HOCOBBIX NyTeil. HanpoTue, M3MEHeHNUs BCEX UCCAeAYEeMbIX
napamMeTpoB B AWHaMUKe HabatoaeHWA Kak B NepBoiA, TaK U BO BTOPOIA

tective functions were observed in both groups but more pro-
nounced in patients group 2 with combined PPN and SNP.

The dynamics of indicators of the functional state of the
nose was assessed at different times of postoperative follow-up.
The first postoperative evaluation of the functions of the nasal
cavity was performed 15 days after treatment (Tables 1, 2).

As follows from the data in the table, there were no statis-
tically significant differences between the groups, except for the
data on the initial number of patients with Ill st. of nasal obstruc-
tion. However, the changes in all the studied dynamic parameters
over the observation period in both groups were statistically sig-
nificant (p<0.01). Thus, the indicators of nasal function after 15
days of treatment tended to improve in both groups. Moreover,
the restoration of nasal breathing was observed in 15 (16.3%) and
11 (12.0%), the sense of smell — in 18 (19.6%) and 13 (14.2%) of
patients in groups 1 and 2, respectively. The improvement was
confirmed by rhinomanometry and olfactometry, with a differ-
ence between the groups of 4.3% and 5.4% (p>0.05). The normal-

Tabauya 1 [JuHamu4eckue usmeHeHus nokasamesneli pyHKUUOHAI6HO20 COCMOAHUA HOCA Yy 60onbHbIxX | epynnel (n=92)

Pe3ynbTratbl uccnepoBaHuii, abe (%)

MeToapl

nccnepoBaHUA Hoca Ao Hepes
onepaumm 15 cyTok

PuHonHesmomeTtpua

n—8-10 mm H,0 - 15(16,3%)

Icr.—11-30 mm H,O 22(23,9%) 44(47,8%)

Il cT. —31-60 mm H,0 37(40,2%) 33(35,9%)

lll'cr. — 61-90 mm H,O 33(35,9%) -
OnbdaKkTomeTpus

n — BCe 3anaxu - 18(19,6%)
| cT. — cnabbiit 3anax 25(27,2%) 48(52,2%)
Il cT. — cpeaHMit 3anax 36(39,1%) 26(28,3%)
Il cT. — cuNbHbIM 3anax 31(33,7%) -
MUK

n—14,2+3,5 MmuH - 16(17,4%)
| cT. — 20-30 MuH 23(25,0%) 45(48,9%)
Il cT. — 31-60 MUH 35(38,0%) 31(33,7%)
Il cT. — 6onee 60 MuH 34(37,0%) -

yepes 1 uepes uepes P

mecsL, 3 mecAua 6 mecAues
38(41,3%) 72(78,3%) 87(94,6%) 22361 71
39(42,4%) 13(14,1%) 5(5,4%) ! <0,01
15(16,3%) 7(7,6%) - '
42(45,7%) 65(70,7%) 89(96,7%) 22341 88
37(40,2%) 23(25,0%) 3(3,3%) X <001
13(14,1%) 4(4,3%) - '
39(42,4%) 68(73,9%) 85(92,4%) 22339 27
34(37,0%) 17(18,5%) 7(7,6%) X _<0 o1
19(20,7%) 7(7,6%) - '

MprmeyaHus: n — HOPMa; P — CTAaTUCTUYECKAA 3HAUMMOCTb PA3NNUMA NOKa3aTeNel Mexay CPoKamu HabtoaeHus (no Q-kputepuio KoxpeHa)

Table 1 Dynamic changes in indicators of the functional state of the nose in patients group 1 (n=92)

Nasal examination

methods before surgery  after 15 days

Rhinomanometry

n*—8-10 mm H,0 - 15(16.3%)
I'st.—11-30 mm H,0 22(23.9%) 44(47.8%)
Il st. = 31-60 mm H,0 37(40.2%) 33(35.9%)
ll'st. — 61-90 mm H,O 33(35.9%) -
Olfactometry

n* — odours of any intensity - 18(19.6%)
| st. — slight odours 25(27.2%) 48(52.2%)
Il st. — moderate odours 36(39.1%) 26(28.3%)
Il st. — strong odours 31(33.7%) -
MCT duration

n* —14.243.5 min - 16(17.4%)
| st. — 20-30 min 23(25.0%) 45(48.9%)
Il st. — 31-60 min 35(38.0%) 31(33.7%)
1l st. —>60 min 34(37.0%) -

Study results, n (%)

in a month in 3 months in 6 months P
38(41.3%) 72(78.3%) 87(94.6%) 36171
39(42.4%) 13(14.%) 5(5.4%) X o0
15(16.3%) 7(7.6%) - :
42(45.7%) 65(70.7%) 89(96.7%) 341 88
37(40.2%) 23(25.0%) 3(3.3%) X 01
13(14.1%) 4(4.3%) - :
39(42.4%) 68(73.9%) 85(92.4%) 339,27
34(37.0%) 17(18.5%) 7(7.6%) X o0l
19(20.7%) 7(7.6%) - :

Notes: n* — normal values; p — statistical significance of the difference in indicators between the periods of observation (according to Cochran's Q-test)

53



Makhmudnazarov MI Functional state of the nose

AVICENNA BULLETIN
Vol 24  No 1 % 2022

Tabauya 2 [luHamuyeckue usmeHeHUA nokasamesnel yHKYUOHANbHO20 COCMOAHUA Hoca y bonbHeix Il epynnbl (n=92)

Pe3ynbTratbl uccneaoBaHui, abe (%)

Metoab!

HceneoBaHUA Hoca oo yepes yepes 1 yepes yepes p
onepauum 15 cyToK mecaL, 3 mecaua 6 mecaues

PuHonHeBMomeTpua o

n—8-10 mm H,0 - 11(12,0%) 32(34,8%) 6175((7126’;83/00/()’) 84(91,3%) \?=416,65

Icr.—11-30 mm H,O 13(14,1%) 45(48,9%) 39(42,4%) 10 ! 8(8,7%) <0 0’1

Il ct. — 31-60 mm H,O 31(33,7%) 36(39,1%) 21(22,8%) (10,9%) - !

Il ct. = 61-90 mm H,0 48(52,2%)" - - ’ -

OnbdaktomeTpus

n — BCe 3anaxu - 13(14,1%) 35(38,0%) 61(66,3%) 85(92,4%) \=351,29

| cT. — cnabbii 3anax 16(17,4%) 51(55,4%) 38(41,3%) 23(25,0%) 7(7,6%) <0 0'1

Il cT. — cpeaHuMii 3anax 47(51,1%) 28(30,4%) 19(20,7%) 8(8,7%) - !

Il cT. — cNbHbBIN 3anax 29(31,5%) - - - -

MUK

n—14,2+3,5 muH - 10(10,9%) 33(35,9%) 63(68,5%) 82(89,1%) \?=343,33

I c1. — 20-30 MuH 19(20,7%) 48(52,2%) 36(39,1%) 18(19,6%) 10(10,9%) <0 0’1

Il c1. — 31-60 MUH 41(44,6%) 34(37,0%) 23(25,0%) 11(12,0%) - !

Il cT. — 6onee 60 MUH 32(34,8%) - - - -

NpyYMeyaHusa: N — HOPMA; P — CTATUCTMYECKAA 3HAUYMMOCTb Pa3NNYMA NOKasaTesel Mexay cpokamu Habntogerws (no Q-kputeputo Koxpera); ¥p<0,05 — Npu cpaBHeHUM ¢
TaKoBbIMM NOKa3aTenaMK B | rpynne (no Kputepuio x2)

Table 2 Dynamic changes in indicators of the functional state of the nose in patients group 2 (n=92)

Nasal examination

Study results, n (%)

methods before after 15 days in a month in 3 months in 6 months g
surgery
Rhinomanometry
n—8-10 mm H,0 - 11(12.0%) 32(34.8%) 67(72.8%) 84(91.3%)
I'st. —11-30 mm H,O 13(14.1%) 45(48.9%) 39(42.4%) 15(16.3%) 8(8.7%) x>=416.65
Il st. —31-60 mm H,0 31(33.7%) 36(39.1%) 21(22.8%) 10 - <0.01
Il st. = 61-90 mm H,0 48(52.2%)" - - (10.9%) -
Olfactometry
n* — odours of any intensity - 13(14.1%) 35(38.0%) 61(66.3%) 85(92.4%) \?=351.29
I st. — slight odours 16(17.4%) 51(55.4%) 38(41.3%) 23(25.0%) 7(7.6%) <001
Il st. — moderate odours 47(51.1%) 28(30.4%) 19(20.7%) 8(8.7%) - '
Il st. — strong odours 29(31.5%) - - - -
MCT duration
n* — 14.243.5 min = 10(10.9%) 33(35.9%) 63(68.5%) 82(89.1%) \2=343.33
I st. — 20-30 min 19(20.7%) 48(52.2%) 36(39.1%) 18(19.6%) 10(10.9%) <0.01
Il st. — 31-60 min 41(44.6%) 34(37.0%) 23(25.0%) 11(12.0%) - :
11l st. — >60 min 32(34.8%) - - - -

Notes: n* — normal values; p - statistical significance of the difference in indicators between the periods of observation (according to Cochran's Q-test); ** — p<0.05 when

compared with those in group | (according to the x? criterion)

rpynnax 6blam cTaTucTMYecku 3Haummbimu (p<0,01). Tak, nokasatenu
GYHKLMOHaNbHOTO COCTOAHMA Hoca nocne 15 aHein neveHua nmenn
TEHAEHLMIO K y/yylleHunto B obeunx rpynnax. Mpu sTom, BOCCTaHOBE-
HWe HOCOBOTO AbIxaHWA Habntopanock y 15 (16,3%) 6onbHbIX Nepsoi
ny 11 (12,0%) 60nbHbIX BTOPOV rpynnbl, a 060HAHWA —y 18 (19,6%) ny
13 (14,2%) naumMeHTOB COOTBETCTBEHHO, YTO NOATBEPIKAAETCA NOKa3a-
TeNAMM PUHONHEBMOMETPUM U 0NbGAKTOMETPUM C pasHULIEN MeXaY
rpynnamu B 4,3% u 5,4% (p>0,05). Hopmanusauma aktueHoct MLUT
oTMeueHa y 16 (17,4%) naumeHToB nepsoit v y 10 (10,9%) 60onbHbIx
BTOPOW rpynnbl C pasHULEeii B NoKasatensx B 6,5% (p>0,05). CpeaHue
nokasatenn MUT coctasuam 14,2+3,5 MuH.

CneflyeT OTMETUTb, YTO Y MHOTUX BO/IbHBIX K 3TOMY CPOKY Ha-
61t0eHMA eLwé He OTMEeYaNoCh 3aMETHOrO YNy4LleHUa Mbo NoaHOro
BOCCTAHOBNEHWA AbIXaTe/NbHON, 06OHATENbHOW M BapbepHOi dyHK-
LM HOCA, YTO MOXKHO OBBACHUTL NPOAOMKAIOLLENCA NOoCNeonepaLLm-
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isation of MCT duration was noted in 16 (17.4%) and 10 (10.9%)
of patients in groups 1 and 2, respectively, with a difference in
the indicators of 6.5% (p>0.05). The average MCT duration values
were 14.2+3.5 min.

Over the observation period, there was still no complete re-
covery of the nasal respiratory, olfactory and barrier functions in
many patients, which can be explained by the ongoing postopera-
tive reaction of the nasal mucosa to combined operations, which
was more pronounced in the patients' group 2.

The second stage of the study of nasal functions was car-
ried out in one month. As follows from the data in table 1 and
2, after a month after single-stage operations, the indicators of
nasal function in both groups gradually improved, more notice-
able, although statistically insignificant, in group 1. In particular,
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OHHOW peaKLiei CIM3UCTOM HOCOBOM NONOCTM HA COMETaHHbIE onepa-
Lmu, 6onee BbiparkeHHbIE BO BTOPOIA rpynne naLmeHToB.

BTopoii 31an uccneposaHua GyHKLMOHAILHOTO COCTOAHMA HOCA
NpoBeaéH Yepes oauH mecal. Kak BuaHo m3 1abn. 1 u 2, no ucrteve-
HUM MecALA Nnocne OAHOMOMEHTHbIX OnepaLyin MoKasaTenu GyHKUM-
OHa/IbHOTO COCTOAHMA HOCA B 06eVX rpynnax nocTeNeHHO yay4LLIaanch,
npuyém 6onee 3aMeTHbIMM, XOTA U CTAaTUCTUYECKU HE3HAYMMbIMU, OHM
Oblnv B NepBoii rpynne. B yacTHoOCTW, ApixaTenbHad GYHKLMA NOMHO-
CTbtO BOCCTaHOBMAACh Y 41,3% naumeHToB nepsoii ny 34,8% naumeHTos
BTOPOW rpynnbl ¢ pasHuLei B 6,5% (p>0,05). Mpu 3Tom cpeaHue Noka-
3aTe/ M puHONHeBMOMETpMM cocTasnam 9,5 mm H,0. OBoHsaHWe Hopma-
nmsosanock y 45,7% n y 38,0% nauneHToB COOTBETCTBYHOLMX rPynM €
pasHuueit B 7,7% (p>0,05), a MLT okasanca B npeaenax Hopmbl y 42,4%
60nbHbIX NepBoWi 1y 35,9% NaumeHTOB BTOPOM rpynbl, MPUYEM PasHU-
Lia B MOKa3aTeNAX Mexay rpynnamu coctasuna 6,5% (p>0,05).

HenonHoe BocctaHoBNeHMe PyHKLMIA HOCA Y OCTaNbHOM YacTu
60N1bHbIX BbINO CBA3AHO C eLé He3aBepWEHHbIM Noc/ieonepaLMoH-
HbIM PEaKTUBHO-BOCMA/IMTENbHBIM NPOLLECCOM B MONOCTM HOCA U OKO-
NIOHOCOBbIX Nasyxax. Mpu PUHOCKONUM Yy AAHHOW KaTeropum naLmeH-
TOB BCe €eLLE COXPaHANUCD YMePEHHasA rMnepemuma 1 oTéK CAM3UCTon
060/104KM NeperopogKM HoCa M HOCOBbIX PAKOBUH U HaAU4YMeE CKYAHO-
ro C/IM3UCTO-CEPO3HOrO OTAENAEMOrO B 0bLem HocoBoM Xoze, bonee
3aMeTHble Y NaLMeHTOB BTOPOI rpynnbl.

OuepesHOe UccneaoBaHUe AblxaTeNbHON, 060HATENBHOMN U 3a-
WMUTHOW dYHKLMI Hoca, NpoBea&HHOe Yepe3 3 mecaALa noc/e onepa-
LMK, fano cnegytowme pesynbratbl. Y 78,3% naumeHTOB Nepsoin uy
72,8% 60n1bHbIX BTOPOIA rpynbl BOCCTAHOBUIOCh HOCOBOE AbIXaHWE,
¢ pasHuuen B 5,5% (p>0,05). Hopmanusaums 060HATeNbHOM GYHKLMK
oTmedeHa y 70,7% v y 66,3% naumeHTOB COOTBETCTBYIOLMX Fpynn C
pasHuueri B 4,4% (p>0,05). MUT 6bin paBeH Hopme y 73,9% naupeH-
TOB NepBoit 1y 68,5% 60/1bHbIX BTOPOI rpynnbl. PasHuLa mexay rpyn-
namm coctasuna 5,4% (p>0,05).

CnepyeT OTMETUTDb, YTO Yy HEOO/bLLOW YacTV NaLMeHTOB BCE eLwé
HabAloAaNCh HE3HAUUTENbHAA CTEMEHb HAPYLUEHUA MPOXOAMMOCTU
HOCOBbIX X008, CHUKEHUE 0OOHAHMA U MYKOLMIMAPHOTO KAMPEHCa,
KOTOpble, KaK Mbl nosaraem, 6blim CBA3aHbI C HAIMUMEM XPOHUYe-
CKOTO KaTapa/ibHO-TMNepTPodpMYecKoro npoLecca B NON0CTM HOCa U B
OKO/IOHOCOBbIX Ma3yxax.

Mo ncteyeHnn 6 mecALEB OAHOBPEMEHHO BbINONHEHHbIX One-
paLuii Mbl NPOBE/M 3aBepLLatoLLee uccnefoBaHne GyHKLMOHAIBHOTO
cOoCTOAHMA Hoca. Kak BuaHo u3 Tabnuu, y 87 (94,6%) 60nbHbIX nep-
BoW Uy 84 (91,3%) obcneoBaHHbIX BTOPOW rPynnbl BOCCTaHOBUIOCH
HOCOBOE [AbiXaHWe, C pasHUUen mexay rpynnamu 8 3,3% (p>0,05).
060oHAHME HopManu3oBanock y 89 (96,7%) u y 85 (92,4%) naupen-
TOB COOTBETCTBYHOLLMX FPYNn ¢ pasHuueii B 4,3% (p>0,05). AKTUBHOCTb
MUT B npesenax Hopmbl oTMeueHa y 85 (92,4%) ny 82 (89,1%) 6onb-
HbIX C pasHULeii B 3,3% mexay rpynnamu (p>0,05).

Cnepyet OTMETUTD, 4TO Yepes 6 MecALEeB HabIIOAEHWA TONBKO Y
5,4% nauneHToB nepsoit u y 8,7% 60NbHbIX BTOPOW rpynrbl BCe eLé
MMeN0 MeCTO HapylleHWe NPOXOAMMOCTM HOCOBbIX XOZO0B NErkow
(11-30 mm H20) cteneHn. MMNocMUA NepBoOit CTENEHW COXpaHMNACh
TONbKO Y 3,3% 60/1bHbIX NEepBON Uy 7,6% NaLyMeHTOB BTOPOM rpynnbl,
a CHUXKeHMWe akTnBHocTM MUT nérkolt ctenenmn Habatoganock y 7,6%
60/1bHbIX Nepsoit 1y 10,9% naumeHTOB BTOPOW rpynnbl. Cneayet oT-
METUTb, YTO HallK MOKa3aTenn OGYHKLMOHANBHOIO COCTOAHMA HOCa
CYLLECTBEHHO He PacxofAaTca C AaHHbIMK 3apybexHbix aBTopos [10,
16-19].

3AKNIOMEHMUE

Takum 06pasom, Nocse O 4HOMOMEHTHbIX ONepaLyii, BbINONHEH-
HbIX M0 NoBoAy AedopmaLmii HOca, COYETAHHBIX C NaToAOrMel nono-

the respiratory function fully recovered in 41.3% and 34.8% of
patients in groups 1 and 2, respectively, with a difference of 6.5%
(p>0.05). At the same time, the average values of rhinomanom-
etry amounted to 9.5 mm H,0. The sense of smell returned to
normal in 45.7% and 38.0% of patients in groups 1 and 2, respec-
tively, with a difference of 7.7% (p>0.05). The MCT duration was
within the normal range in 42.4% and 35.9% of patients in groups
1 and 2, respectively, with a difference in indicators between the
groups of 6.5% (p>0.05).

Incomplete restoration of nasal functions in the rest of the
patients was associated with an ongoing postoperative reactive
inflammatory process in the nasal cavity and paranasal sinuses.
In these patients, moderate hyperemia, oedema of the mucous
membrane of the nasal septum and turbinates and a scanty mu-
coserous nasal discharge were observed on rhinoscopy, more no-
ticeable in group 2.

The study results of the nasal respiratory, olfactory, and pro-
tective functions, conducted 3 months after the operation, were
as follows. Nasal breathing was restored in 78.3% and 72.8% of
patients in groups 1 and 2, respectively, with a difference of 5.5%
(p>0.05). The normalisation of the olfactory function was ob-
served in 70.7% and 66.3% of patients in groups 1 and 2, respec-
tively, with a difference of 4.4% (p>0.05). MCT duration was equal
to the normal values in 73.9% and 68.5% of patients in groups 1
and 2. The difference between the groups was 5.4% (p>0.05).

A small proportion of patients still had a slight nasal ob-
struction, a decrease in smell and mucociliary clearance, which,
we believe, was due to chronic catarrhal inflammation and hyper-
trophy in the nasal cavity and paranasal sinuses.

After 6 months of single-stage operations, we conducted a
final study of the nasal functions. As follows from the data in the
tables, nasal breathing restoration was observed in 87 (94.6%)
and 84 (91.3%) of examined patients in groups 1 and 2, respec-
tively, with a difference between groups of 3.3% (p>0.05). The
sense of smell returned to normal in 89 (96.7%) and 85 (92.4%) of
patients in groups 1 and 2, respectively, with a difference of 4.3%
(p>0.05). MCT duration within the normal range was noted in 85
(92.4%) and 82 (89.1%) of patients in groups 1 and 2, respectively,
with a difference between groups of 3.3% (p>0.05).

It should be noted that after 6 months of observation, only
5.4% and 8.7% of examined patients in groups 1 and 2, respec-
tively, still had mild nasal obstruction (11-30 mm H20) degree.
Mild hyposmia remained only in 3.3% and 7.6%, and a mild de-
crease in MCT duration was observed in 7.6% and 10.9% of exam-
ined patients in groups 1 and 2, respectively. Our indicators of the
functional state of the nose do not differ significantly from the
data of other authors [10, 16-19].

CONCLUSION

Thus, after single-stage operations performed for nasal de-
formities, combined with the diseases of the nasal cavity and
paranasal sinuses, impaired nasal breathing and sense of smell
gradually improved within 1 month and were almost wholly re-
stored within 6 months. In addition, there was also a gradual nor-
malisation of nasal ciliary activity, which indicates the advantages
and effectiveness of single-stage operations for nasal deformities
associated with the diseases of the nasal cavity and paranasal si-
nuses.
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CTU HOCa M OKOJIOHOCOBbIX Ma3yX, HOCOBOE AblXxaHue 1 060HsAHMWe, No-
CTENEHHO yNyYLLanAch B TeyeHue 1 mecaua, NPaKTUYECcKU NOAHOCTbIO
BOCCTaHaB/IMBAIOTCA K 6 mecaly. TakKe HabalogaeTca nocreneHHas
HOPMann3aLma ABUraTeNbHOM aKTMBHOCTU PECHUYEK MePLATENbHOTO
3MUTENNSA CAMZUCTON 060N0YKM MONOCTM HOCA, YTO CBUAETENLCTBYET O
npeumyLLectsax U 3bdeKTUBHOCTU OL4HOMOMEHTHbIX OnepaLyii Npu
AedopmaLmax Hoca, COYETaHHbIX C MATO/IOTMEN NOIOCTU HOCa M OKO-
JIOHOCOBbIX Na3yX.
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ITPMMEHEHUME THANBNAYAABHOT'O IIOSULNIOHEPA, CIIPOEKTMIPOBAHHOI'O
METOAOM CAD, A5 CBETOBOAHOI'O 30HAA I1PV1 AA3EPHON ANMATHOCTUKE
MUKPOLNPKYASIO NN ITAPOAOHTA

A.A. ©AEHKVH, C.H. EPMO/BEB

Kadeapa nmapogonroaormnn, MOCKOBCKIII FOCY AapCTBEHHBIN MeAUKO-CTOMaToAOrmdeckuii yunsepcurer um. AV, Esjoknmosa, Mocksa, Poceniickas Pegepariyist

Llenb: oueHKa 3¢ dEKTUBHOCTM perucTpaLmm MUKPOLMPKYIALMM NAapOAOHTa METOAOM NIa3epHoi gonnneposckoit pnoymeTpum (JIAD) ¢ ncnonbsosa-
HWEM MHAMBMAYANbHOTO NO3ULMOHEP], CMPOEKTUPOBAHHOTO METOLOM KOMMbIOTEPHOMO MOAENMPOBAHUA U U3rOTOBAEHHOIO C NPUMEHEHNEM cTepe-
onutorpapuu.

Marepuan n metogpl: 06¢cne0BaHO 66 MONOAbIX YeNOBeK B Bo3pacTe 21-23 neT ¢ KAMHUYECKU 340POBbIM NapofoHTOM. [epByto rpynny cocTaBuam
obcnegyemble, KOTOPbIM NMPUMEHANCA UHANBUAYaNbHbIV NO3ULMOHED, U3TrOTOB/IEHHbIW U3 OTTUCKHOrO C-cuaMKoHa. BTopyto rpynny coctasuam ob-
cnesyemble, KOTOPbIM NPUMEHANCA UHAMBUAYANbHBIN NO3ULIMOHEP, M3TOTOBAEHHbIN U3 poToNoAMMEPa METOAOM CTepeonuTorpadum ¢ NPUMEHeHu-
€M KOMIMbIOTEPHOTO NPOEKTUPOBaHMUA. [INA OLEHKM 3PpOEKTUBHOCTU PErNCTPaLMU MUKPOLIMPKYAALMM NapodoHTa meTogom JIAd aHanusmuposanmcb
pacyéTHble NapameTpbl 6a30BbIX NOKa3aTenelt MUKpOLMpPKyAaLMU: MM — cpefHAs BeNUYMHA Nepdy3nn KPOBU TKaHEN NAapoAoHTa; & — cpesiHee Kone-
6aHve nepdy3nn OTHOCUTENBHO CPESHErO 3HAYEHUA NOTOKA KPOBYM 1 KO3GdULMeHT Bapuaumm Kv. CtaTuctnieckas obpaboTka pesynbtaToB NpoBoam-
nacb B nporpammHom obecneyeHmnn «Statistica 13».

Pe3ynbraTbl: CTaTUCTUMYECKUIA aHaNM3 6330BbIX NOKasaTenei MUKPOLMPKYNALMK TKaHel NapoAoHTa No AaHHbIM JIAP npy NnpUMeHeHUN PasanYHBbIX
MHAMBUAYaNbHbIX NO3ULMOHEPOB NOKa3a CTaTUCTUYECKU 3HaUMMble pasnmnuma (p<0,05). 3HaueHue meamaHbl [TM Npu NPUMEHEHUU CUNMKOHOBOTO
nosvumoHepa B | rpynne 6b110 B 1,6 pasa HUKe, Yem Npu NpUMeHeHU GOTONOIMMEPHOTO No3uLMOoHepa BO |l rpynne. 3HayeHne MeAWaHbl NoKasaTe-
NA C NPY NPUMEHEHWUMU CUAMKOHOBOTO NO3MLIMOHepa B | rpynne 66110 Bbiwwe B 2,3 pasa, Yem Npu npumeHeHUn GOTONOMMEPHOTo No3uLMoHepa Bo Il
rpynne. 3HayeHne meanaHbl NokasaTensa Kv npu npuMeHeHMn CUAMKOHOBOrO No3uLuoHepa B | rpynne okasanoch Bbile B 2,5 pasa, 4em npu npume-
HeHun doToNoIMMEPHOTo No3uLMoHepa Bo Il rpynne.

3aKnioyeHue: npumeHeHe GOTONOAMMEPHOTO NO3ULMOHEPa, B OT/IMYME OT CUAMKOHOBOrO, 0becrneynBaeT NoCTOAHHOE GUKCUPOBAHHOE PACCTOAHUA
MEXAY TKaHAMMW NapOLOHTa U CBETOBLIM 30HAOM, UCK/IIOYAET CMeLLEeHNe CBETOBOAQ, @ TaKKe YCTpaHAeT AaBAeHUe Ha TKaHW NapoAoHTa BO Bpems
nccnesfoBaHuA, 4To obecneynBaeT BbICOKYIO NPELM3NOHHOCTb 1a3epHON AUArHOCTUKU.

KnioueBble cnoBa: hyHKUUOHANbHAA duazHocmuka, /IAP, mukpoyupkynayus, napodoHm, CAD, cmepeonumozpacpus.

Ana unutuposaHuna: ®PneHknH AA, Epmonbes CH. MpumeHeHne MHAMBUAYANBHOMO NO3ULMOHEPA, CNPOEKTMpoBaHHOro metogom CAD, ansa cBeTOBOAHOIO
30HAa NPU Na3epHON AMATHOCTUKE MUKPOLMPKYAALMM NapogaoHTa. BecmHuk AsuueHHsl. 2022;24(1):59-65. Available from: https://doi.org/10.25005/2074-
0581-2022-24-1-59-65

USE A CUSTOM-MADE CAD PROBE HOLDERS FOR PERIODONTAL
MICROCIRCULATION ASSESSMENT BY LASER DOPPLER FLOWMETRY

A.A FLENKIN, S.N. ERMOLYEV

Department of Periodontology, Moscow State University of Medicine and Dentistry named after A. I. Evdokimov, Moscow, Russian Federation

Objective: To perform laser Doppler flowmetry (LDF) periodontal microcirculation assessment using custom-made, computer-aided-designed probe
holders manufactured by stereolithography (SLA).

Methods: 66 young people aged 21-23 years old with clinically healthy periodontium were examined. The first group consisted of subjects where a
custom-made probe holder was fabricated using a silicone impression mould technique. The second group consisted of subjects where a custom-made
computer-aided-design probe holder made of a photopolymer by SLA was used. The basic microcirculation parameters were analysed to evaluate
periodontal microcirculation by the LDF method: the PM — average perfusion value in periodontal tissues; & — the average square deviation of the
amplitude of blood flow fluctuations from the arithmetic mean value, Kv — coefficient of variation (%). Statistical processing of the results was carried
out using the software package Statistica 13.0 (StatSoft Inc, USA).

Results: Statistical analysis results indicated that the functional characteristics of the periodontal microcirculation using various custom-made fibre
optic probe holders used in capillary blood flow monitoring had significant differences p<0.05. The value of the median PM when using a silicone
holder in group | was 1.6 times lower than when using a photopolymer holder in group Il. The median value of the o index when using a silicone holder
in group | was 2.3 times higher than when using a photopolymer holder in group Il. The median value of the Kv when using a silicone holder in group
| was 2.5 times higher than when using a photopolymer holder in group II.

Conclusion: A photopolymer probe holder, unlike a silicone one, provides a constant fixed distance between the periodontal tissues and the LDF probe,
prevents movement or probe displacement, and makes it possible to avoid pressure on the gingival tissue, ensuring high accuracy of laser diagnostics.
Keywords: Functional diagnostics, LDF, microcirculation, periodontium, CAD, stereolithography.

For citation: Flenkin AA, Ermolyev SN. Primenenie individual'nogo pozitsionera, sproektirovannogo metodom CAD, dlya svetovodnogo zonda pri lazernoy
diagnostike mikrotsirkulyatsii parodonta [Use a custom-made CAD probe holders for periodontal microcirculation assessment by laser Doppler flowmetry].
Vestnik Avitsenny [Avicenna Bulletin]. 2022;24(1):59-65. Available from: https://doi.org/10.25005/2074-0581-2022-24-1-59-65
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BBEAEHMUE

HapyleHns MUKPOLMPKYNALMM ABASKOTCA BaXKHbIM 3BEHOM B
Pa3BUTUM MATONOTUYECKMX MPOLLECCOB B TKAHAX MApPOAOHTA. PaHHAA
[MarHoCTUKa Mo3BOJIAET BbIABUTb CKPbITbIE MPOLLECCHI, NPOUCXOAs-
LLMe NPU HApYLUEHMAX B TKAHAX NMapPOAOHTA 33 CYET peakLMmn MUKPO-
COCYL,0B Ha BbIBPOC BUONOTMYECKM aKTUBHBIX BELLECTB B COCYAUCTOE
PYCNo, Bbi3bIBAOLMX BAa30AMNATALLMIO, BA3OKOHCTPMKLIMIO, ULLEMUIO
nnm ctas. OZHUM M3 paHHWUX NPU3HAKOB HAPYLEHUA MUKPOLMPKY-
NALUM ABNAETCA IOKA/IbHbIN CMa3M apTepuon, 3acTOMHbIe ABNEHUA B
BEHY/IAX, @ TaKXKe CHUMKEHWE MHTEHCUBHOCTM KPOBOTOKA B HYTPUTMB-
HOM 3BEHe KanuanspHoro pycna. Mpu passBUTAM MATONOTUYECKOTO
NpPOLecca LeHTPasIbHbIM 3BEHOM B PA3BUTUM MUKPOLMPKYAATOPHBIX
HapyLUEeHWUI ABASETCA PacCTPOMCTBO KanWANSPHOTO KPOBOTOKA, 06bIY-
HO HaYMHAIOLLEECA CO CHUMKEHMA €ro0 MHTEHCMBHOCTY, @ 3aKaHUYMBatO-
Leecs pasBUTMEM KaNUANAPHOTO CTa3a B HYTPUTMBHOM 3BEHE MUKPO-
LUMpPKyNaTopHoro pycna [1-5].

Ob6BbEKTMBHAA PErUCTPaLMA COCTOAHUA MMEHHO KanWAApHO-
O KPOBOTOKA BaXKHa KaK A/1f OLEHKM CUCTEMHbIX M IOKaNbHbIX pac-
CTPOWCTB MUKPOLMPKYNALMM, TaK U 418 NPOrHO3a TEYEHUS NaToNo-
TMYECKMX COCTOAHMIM B NApPOAOHTE. 1A BbIABNEHWUA NAaTONOMMYECKUX
COCTOSIHWI B NapOAOHTe NPUMEHAETCA Nla3epHas AONM/IepPOBCKas
dnoymetpua (N4P). MeToanka OCHOBaHa Ha PErMUCTPaLMM YPOBHA
KanUANAPHOrO KPOBOTOKA B TKAHAX MAapOAOHTA NpW 30HAMPOBaHMU
WX N1a3epHbIM U3y4eHMEM W OMpedeNeHuMn MapameTpoB MMKPO-
LIMPKYAALMM KPOBU NO OTPANKEHHOMY M3IYYEHWUIO OT ABMMKYLLMXCA B
MUKpococyaax aputpoumTtos. /14D nossonseT onpesenstb ypoBeHb
nepdy3nmn KPoBbtO TKAHEN NAPOAOHTA C LLENbO MArHOCTUKM CTEMEHM
HapyLUeHU MUKpOLMpKyaLmuK [6, 7].

[locTaBKa 1a3epHOro U3Ny4YeHUs K TKaHW U MPUEM OTPAXKEHHOTO
curHana B npubopax, peanmsytowmx metoa /14D, ocyliecTsaaoTCA ¢
NMOMOLLLbIO CBETOBOAHOMO 30HAQ, COCTOALLETO M3 TPEX CBETOBOAHBIX
BOJIOKOH. OZHO M3 HMX UCMONL3YETCA A8 NepeAayn 30HAMpYyoLLe-
ro M3NYyYeHWs, a ABa APYIMX — ABAAIOTCA NMPUEMHbBIMM, MO KOTOPLIM
OTPAKEHHOE M3/Ty4eHMe LOCTaBAAETCA K Npubopy ana AanbHenwemn
06paboTku. O6bEM 30HANPYEMOIA TKaHM B MmeToae /1P onpeaenset-
CA reOMeTpUEN U ONTUYECKMMM NapameTpaMu CBETOBOAHOMO 30HAa
1 COCTaB/IAET, KaK NPaBuio, 0koso 1 Mmm3, B aTom 06bEMe uncno apu-
TPOLMTOB MOMKET AOCTUraTb HECKONbKUX AECATKOB ThicAY [8].

B onTnyeckom BONOKHE, MPUMEHAEMOM B COBPEMEHHbIX am-
napaTax J1a3epHoi AUArHOCTUKU MUKPOLMPRYAALUM, JOMKHO 0be-
CneymBaTbCa (UKCMPOBAHHOE PACCTOAHUE MEXAY MUcCiemsyembiM
00bLEKTOM M M3/Iy4aTeNem, WCKAYaTbCA CMelleHMe OMTOBO/O-
KOHHOrO 30HA3, @ TaKXe [JaBJeHMEe Ha TKaHW MapOofOHTa BO Bpe-
MS MCCNepoBaHUA. ITO NPUBOAMT K HEODXOAMMOCTU NPUMEHEHUA
MHAMBUAYA/IbHBIX NO3MLMOHEPOB A/ obecneyeHns cTabunbHOM
dUKcaumMm onNToOBONOKOHHOIO 30HAA. CMIMKOHOBbIE MO3ULMOHEPDI,
NoNyYMBLUME LIMPOKOE PAacnpoCTpaHeHWe B HacTosAuee Bpemsa [9],
MMEIOT PAJ, HEAOCTAaTKOB, B CBA3M C YEM BO3HMK/IA HEOOXOAMMOCTb
pa3paboTkmM HOBOro cnNocoba NO3MLMOHMPOBAHUA ONTOBONOKOHHO-
ro 3oHaa [10].

Ha cerogHAWHMI AeHb B CTOMATONIOMMM WMPOKO NPUMEHAETCA
KOMMblOTEpHOE NpoeKTMpoBaHue — computer-aided design (CAD) u
3D neyvatb. Mcnonb3oBaHME AaHHbIX METOAMK ANA PELeHns npobne-
Mbl NO3ULLMOHMPOBAHMA ONTOBOSIOKOHHOTO 30HAQA NPW N1A3epPHON an-
arHOCTMKe NapoAOHTa ABNAETCA aKkTyanbHbIM [11].

LLENb UCCNEQOBAHUA

OueHKa 3QPEKTUBHOCTU PETUCTPALMM MUKPOLMPKYAALMM Ma-
pofoHTa Mmetogom JIAD ¢ MCNONb30BaHWEM WHAMBMAYANbHOMO MO-
3WLMOHepa, CNPOEKTUPOBAHHOMO METOAOM KOMMbIOTEPHOTO MPOEK-
TUPOBAHWA U U3rOTOBNEHHOTO C NPUMEHEHUEM CTepeonnTorpaduu.

60

INTRODUCTION

Microcirculation disorders are an essential link in develop-
ing pathological processes in periodontal tissues. Early diagnosis
identifies hidden pathological processes in periodontal tissues
associated with microvessels' response upon releasing biological-
ly active substances into the vascular bed, causing vasodilation,
vasoconstriction, ischemia or stasis. One of the early signs of mi-
crocirculation disorders is a local spasm of arterioles, congestion
in venules, and a decrease in the intensity of blood flow in the
nutritive capillary bed. A central link in microcirculatory disorders
is decreased intensity of capillary blood flow, leading to the de-
velopment of capillary stasis in the nutritive capillary bed [1-5].

Objective assessment of capillary blood flow is essential for
diagnosing systemic and local microcirculation disorders and pre-
dicting the periodontal pathological conditions outcomes. Laser
Doppler flowmetry (LDF) is currently used to detect pathological
conditions in the periodontium by recording capillary blood flow
in periodontal tissues. The technique is based on probing tissue
with laser radiation and determining blood microcirculation pa-
rameters by reflected radiation from erythrocytes moving in mi-
crovessels. Therefore, LDF estimates periodontal tissues' blood
perfusion to assess the degree of microcirculatory dysfunction [6,
71.

LDF is carried out by illuminating tissue with low-power la-
ser light using a probe containing three optical fibre light guides.
Laser light from one fibre is scattered within the tissue while oth-
er fibres collect the light reflected from the tissue for photometry
and further processing. The fibre optic laser probe's geometry
and optical parameters determine the probed tissue volume, ap-
proximately 1.0 mm?3. In this volume, the concentration of moving
erythrocytes can reach several tens of thousands [8].

In modern devices for laser diagnostics of microcircula-
tion, a constant fixed distance between the periodontal tissues
and the LDF probe should be ensured. In addition, the displace-
ment of the fibre optic probe and pressure on periodontal tissues
during the study should be avoided. To secure the probe in the
appropriate position, custom-made probe holders to ensure sta-
ble fixation of the fibre optic probe were used. However, silicone
holders, which are currently widely used [9], have several disad-
vantages, and therefore it became necessary to develop a new
method for correct positioning of fibre optic probes [10].

Computer-aided design (CAD) and 3D printing are widely
used in dentistry. Therefore, using these techniques to solve the
problem of positioning a fibre optic probe in laser diagnostics of
the periodontium is relevant [11].

PURPOSE OF THE STUDY

LDF periodontal microcirculation assessment using cus-
tom-made, computer-aided-designed probe holders manufac-
tured by stereolithography (SLA).

METHODS

The study was carried out at the Department of Perio-
dontology, Moscow State University of Medicine and Dentistry
named after A. |. Evdokimov, Moscow, Russia. 66 young people
aged 21-23 years with clinically healthy periodontium were se-
lected. Ethical principles were observed during the study, and
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MATEPUAN U METOAbI

MccnenoBaHue ocyLLecTBAANOCh Ha Kadeape NapofoHTONOIMU
KAMHMYecKoro LeHTpa YentocTHO-NNLEBOM, PEKOHCTPYKTUBHO-BOC-
CTaHOBUTENBHOM W niacTuyeckon xupyprun Knunuku MIMCY um.
A.W. EBooknmoBa. bbinn 0bcneaosaHbl 66 MoNOAbIX YENOBEK B BO3-
pacte 21-23 neT ¢ KNIMHUYECKM 300P0BbIM NapogoHTOM. [Mpu npose-
JEeHWUU nccnefoBaHuA cobnoaeHbl STUYECKME NPUHLMMDI, NONYYEHO
£06poBO/IbHOE NUCbMEHHOE COMMacue NaLMEHTOB Ha 06c/el0BaHME.

Mepsyto rpynny coctaBunu 33 Yenoseka (cpegHuit Bo3pacT
21,440,12 neT), KOTOPbIM MPUMEHANCH UHAMBUAYANbHBIA NO3ULMO-
Hep 17 IA3ePHOT0 CBETOBOZA, M3rOTOB/IEHHbIN U3 OTTUCKHOTO C-cu-
NIMKoHa [9].

BTopyto rpynny Tak:e cocTasuau 33 yenoseka (cpegHuit Bos-
pact 21,53%0,13 neT), KOTOpbIM MNPUMEHANCA WHAMBUAYANbHbIV
NO3NLMOHEP, M3rOTOBNEHHbIN M3 (oTONONAMMEPa METOLOM KOM-
MbIOTEPHOTO NMPOEKTUPOBAHWA, B MPOrPaMMHOM obecrneyeHun ans
TPEXMEPHOr0 MOAENIMPOBAHMA XMPYpruyeckux wabnoHos «Blue Sky
Plan» Bepcua 4.8.41. PacneyaTka no3uuUMOHepa OCYLLECTBAANACL HA
3D npuHTEpe, paboTatoLiem Mo TEXHOAOIMKN cTepeonuTorpadum SLA
(Stereolithography) [10, 11].

Perncrpaums cocTosHUA MUKPOLMPKYIALMM KPOBU B NApPOAOH-
Te u3yyanacb metogom 14D B cocToAHUMU GDU3MONOrUYECKOTO NOKOA
annapatom JIAKK-M Nasma (Poccus). O6bpaboTka AaHHbIX OCyLiecT-
BNANACh C NpMMeHeHMem nporpammbl Juactom (Poccua) [8]. 3anuch
NAd-rpamm npoBoaMnack B 30He cBOBOAHOM AeCHbI 6inxke K Mapru-
Ha/IbHOW YacTV NapOAOHTa, B TEUEHUE 5 MUHYT C NPUMEHEHMEM CBe-
TOBOrO 30HAa AMamMeTpoMm 3,2 MM B KPacHOM Ayana3oHe J1a3epHoro
N3/Ty4eHUA C ANMHOM BOHbI 0,63 MKM.

[lnA OLEeHKM MUKPOLMPKYAALMU NAapOAOHTA, aHAaM3UPOBANUCH
pacyeTHble nokasatenu: MM (cpeaHas BennunHa nepdysum obbvEma
KPOBW TKaHel napodoHTa) B Nepdy3noHHbIX eanHuuax — nd. ea.; &
(cpeaHee KonebaHue nepdysun) — nd. ea.; Kv (koadpduumeHT Bapua-
Lmu) B npoueHTax — % [8].

Cratuctnyeckan 06paboTka pe3ynsTaToB NposoaMnacL B Npo-
rpammHom obecnedyeHun «Statistica 13» (StatSoft Inc., USA). Mpu
OMUCAaHUM KONIMYECTBEHHOIO MPU3HaKa, pacrnpefeneHue KoToporo
OT/IMYAI0Cb OT HOPMAIbHOTO, UCMONb30BANCh MeAMaHa U MEXKBap-
TUbHbBIN MHTepBan (Me [25q; 75q]), Ana rpadmyeroro oTobpaxeHus
JaHHbIX — ALLMKOBaA Anarpamma. CpaBHeHWe rpynn NpoBOANUIOCH He-
NapaMeTpPMYeCKUM METOAOM /15 Mapbl HE3aBUCMMBbIX BbIGOPOK — Mo
U-kputeputo MaHHa-YUTHWU. Pasanuma cuntanmcb CTaTUCTUYECKM 3Ha-
ynmbiMu Npu p<0,05 [12-15].

PE3YNIbTATbI U UX OBCYXXAEHUE

Kak nokasana cratuctuueckas 06pabotka nonyyeHHbIX pesysb-
TaTOB, ANATHOCTUYECKME XapPaKTEPUCTUKN MUKPOLMPKYIALMM TKaHeH
NapoAoHTa NPU NPUMEHEHUM PA3ANYHBIX MHANBUAYAbHBIX NO3ULIM-
OHEepOB CBETOBOAHOIO 30HAQ /1a3epHOr0 aHanM3aTopa KanuanApHo-
ro KPOBOTOKa, UMenn 3Hauumble pasnnuma p<0,05. Pacnpegenexue
NONYYEHHbIX JaHHbIX B UCCAedyeMbIX Fpynnax NpeacTaBaeHo Ha Ana-
rpammax pasmaxa (puc. 1-3) [15].

Bblpa)keHHaA NEeBOCTOPOHHAA acMMMeTpUA Tena AlMKa Aau-
arpammebl nokasatena MM | rpynnbl 33 CHET 3HAUUTENBHOTO CMeLLe-
HWUA MefMaHbl OT CPeAHEro 3HaYEHWUA K HUKHEeMY KBapTWlo cauae-
TENbCTBYET O HEHOPMaNbHOM pacnpeseneHun AaHHbIX B BblbopKe
M TEHOEHUMM K HU3KMM 3HaveHuam MM napogoHTa. B To e Bpema
CUMMETPUYHOE Teno Awmka avarpammsl MM napogoHTa Il rpynnbi
MU MaKCMManbHO NPUBAMMKEHHAA K CpeaHeMy 3HAYeHWUID MeamaHa
CBMAETENbCTBOBANA O pacnpeseneHnu AaHHbix 8o Il rpynne 6ausko K
HOPMa/IbHOMY PacnpeseneHuio, YTo ABAAETCA NPU3HaKom bonee Tou-
HbIX Nnokasatenei 8o |l rpynne (puc. 1) [14, 15].

subjects' voluntary written informed consent for the examination
was obtained.

The first group consisted of 33 people (mean age 21.4+0.12
years) who used a custom-made holder for a fibre optic probe
made of a c-silicone impression material [9].

The second group also consisted of 33 people (mean age
21.5340.13 years) who used a custom-made photopolymer hold-
er. The holder was digitally designed as a surgical template using
the Blue Sky Plan® software version 4.8.41. The surgical template
then was printed on a 3D printer using stereolithography (SLA)
technology [10, 11].

The LDF periodontal microcirculation measurement at rest
was carried out using a multifunctional laser non-invasive certi-
fied diagnostic system "LAKK-M" (SPE "LAZMA" Ltd., Moscow,
Russia). Data processing was carried out using the Diastom pro-
gram (Russia) [8]. LDF measurements were performed in the area
of the marginal (free) gingiva of the periodontium for 5 minutes
using a fibre optic probe with a diameter of 3.2 mm emitting red
light with a wavelength of 630 nm.

In order to assess the microcirculation of the periodontium,
the calculated indicators were analysed: the PM — average per-
fusion value in periodontal tissues; 6 — the average square devi-
ation of the amplitude of blood flow fluctuations from the arith-
metic mean value, Kv — coefficient of variation (%) [8].

Statistical processing of the results was carried out using the
software package Statistica 13.0 (StatSoft Inc, USA). For quantita-
tive parameters — median, lower and upper quartiles (Me [25q;
75q]) were calculated. A box plot was used to visualise the var-
iability of values in a dataset. Study groups were compared by a
non-parametric test for the distribution of two independent sam-
ples according to the Mann-Whitney U-test. P values were con-
sidered statistically significant at p<0.05 [12-15].

RESULTS AND DISCUSSION

Statistical analysis results indicated that the functional
characteristics of the periodontal microcirculation using various
custom-made fibre optic probe holders used in capillary blood
flow monitoring had significant differences p<0.05. The data dis-
tribution in the studied groups is presented as box plots (Fig.
1-3) [15].

The pronounced left-sided asymmetry observed in the
group | box of the LDF perfusion values boxplot due to a signifi-
cant average value of quartile shift to the lower quartile indicates
that the data sample deviates from the normal distribution and
the tendency towards low values of PM. At the same time, the
symmetrical group Il box of the LDF perfusion values boxplot and
the median were close to the average. The symmetry indicates
that the data distribution in group Il was close to the normal dis-
tribution, signifying more accurate indicators in group Il (Fig. 1)
[14, 15].

According to the results obtained, the value of the median
PM when using a silicone holder in group | was 1.6 times lower
than when using a photopolymer holder in group Il. At the same
time, in group I, 50% of the examined PM ranged from 11.9 to
30.9 perfusion units (PU), and in group Il — in the range from 19.5
to 38.7 PU (Fig. 1) [12, 13]. The distance between the object and
the probe is limited to no more than 1.2 mm; at a greater dis-
tance, the recorded signal becomes weak, leading to lower meas-
urement values [8, 16-18]. The use of a photopolymer holder, un-
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1o nonyyeHHbIM pe3ynsTaTam 3HaveHne meguaHbl [TM npu npu-
MEHEHWUM CUNMKOHOBOTrO NosuupoHepa B | rpynne 6bin0 B 1,6 pasa
HUKeE, YeM NPU MCNoNb30BaHUM GOTONONMMEPHOTO NO3ULMOHEPa BO
Il rpynne. Mpwu atom, B | rpynne y 50% obcneayembix MM Haxoauaca
B AnanasoHe oT 11,9 ao 30,9 nd. ea., a Bo Il rpynne — B AnanasoHe
ot 19,5 no 38,7 nd. ea. (puc.1) [12, 13]. PacctosHMe mexay uccne-
ZlyeMbIM 06BEKTOM U 30HAMPYIOLLLEN YACTbIO CBETOBOAHOTO 30HA AB-
NIAETCA OrPaHMYEHHbIM M JO/MKHO COCTaBNATb He 6onee 1,2 mm, npu
60NbLIMX PACCTOAHUAX PETUCTPUPYEMbIN CUTHAN CTAHOBUTCA CAbbIM,
YTO MOKET NPUBOAUTL K 6oNee HU3KMM NOKA3aTeNaM M3MepeHuii [8,
16-18]. MpumeHeHne GOTONOAMMEPHOTO NO3ULMOHEPA, B OT/INYME OT
CUIMKOHOBOTO, 0becneynBaeT GUKCMPOBAHHOE PACCTOSHUE MEXAy
30HAOM M TKaHbHO 3a CHET NPOrPaMMHONO0 MOLENMPOBAHMA U TOUHON
cTepeonuTorpadu4eckon neyatu.

BblpaxkeHHasa NeBOCTOPOHHAA aCMMMETPUA Tena AWMKa Aua-
rpaMmbl MokKasatena o | rpynnbl U CMeLLeHe meamaHbl OT cpegHero
3HAYEHWA K HUXKHEMY KBapTWUIO CBUAETENbCTBYIOT O HEHOPMAJ/IbHOM
pacnpefeneHnn SaHHbIX B BbIBOPKe 1 TEHAEHUMM K HU3KUM 3HAUYEHU-
AM NoKasatena o. B 1o Bpems, Kak Teno Awmka auarpammei |l rpynnbl
601€e CUMMETPUYHO, M 3HAYEHWE MeAMAHbl MaKCMMabHO NpUbaN-
YKEHO K CpegHeMy 3HaYeHWI0, YTO CBMAETENLCTBYET O pacnpeseneHnn
ZaHHbIX BO |l rpynne 64M3K0 K HOPManbHOMY PacnpeseneHunto, YTo
ABNAETCA NPU3HAKOM D0/1ee TOYHbIX Pe3ynbTaToB UccneaoBaHua Bo I
rpynne (puc. 2) [14, 15].

Mo pe3ynbTaTtam nccnegoBaHuA, 3HaYEHUE MeMaHbl NoKa3aTe-
/18 0 NPV NPUMEHEHMMN CUSIMKOHOBOIO NO3MLMOHepa B | rpynne 6bino
Bblle B 2,3 pasa, Yem Npu NPUMEHEHUN GOTONOSMMEPHOTO NO3ULLM-
oHepa Bo |l rpynne. Mpw 3Tom, B | rpynne o y 50% obcnesyembix Haxo-
AMNcA B AnanasoHe ot 2,4 no 7,9 nd. ea., a o ll rpynne — ot 2,4 1o 2,7
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Puc. 1 /luazpammesl pasmaxa nokazamesns [IM e uccnedyemsix epyn-
nax;

p<0,05 — cmamucmuyeckasa 3Hayumocme pasauyull nokasamened
mewoy epynnamu

(no U-kpumeputro MaHHa-YumHu, npu Uamnup. = 369; Ukpum. = 415;
Uamnup. < Ukpum.)

Fig. 1 Boxplot of LDF perfusion values (perfusion units — PU) in the
studied groups;

p<0.05 - statistically significant differences between the two groups

(according to the Mann-Whitney U-test, with Uemp = 369, Ucrit =
415; Uemp < Ucrit)

like a silicone one, provides a fixed distance between the probe
and the tissue due to computer-aided design and precise stereoli-
thography (SLA) 3D printing.

The pronounced left-sided asymmetry observed in the
group | box of the o index and average value of the quartile shift
to the lower quartile indicate that the data sample deviates from
the normal distribution and the tendency towards low values of
the o index. On the other hand, while group Il box of the boxplot
was more symmetrical than the one of the group I, and the me-
dian was close to the average. This indicates that the data distri-
bution in group Il was close to the normal distribution, signifying
more accurate study results in group Il (Fig. 2) [14, 15].

According to the study results, the value of the median o
index when using a silicone holder in group | was 2.3 times higher
than when using a photopolymer holder in group II. At the same
time, the o index in 50% of the subjects ranged from 2.4 to 7.9
PU and from 2.4 to 2.7 PU in groups | and Il, respectively (Fig. 2)
[12, 13]. Since the o index reflects the average modulation of the
periodontal microcirculation at all frequency ranges, the increase
in the o index is due mainly to more intensive functioning of the
regulatory mechanisms of active control of microcirculation.
However, the increase can also occur due to displacements and
bends of the optical fibre of the LDF device probe affecting the
microcirculation indicators' consistency [8, 16-18]. The use of a
rigid, securely attached to the teeth photopolymer holder, unlike
a soft and unstable silicone one, eliminates the displacement and
bending of the optical fibre during the procedure.

Puc. 2 [luaepammsl pazmaxa nokazamens 8 8 ucciedyemoix epynnax;

p<0,05 — cmamucmuyeckas 3Ha4uMocms pasnuyquli nokazamenel
Memoy epynnamu

(no U-kpumeputo MaHHa-Yumnu, npu Usmnup. = 175,5; Ukpum. =
415; Usmnup. < Ukpum.)

Fig. 2 Boxplot of LDF o index values (perfusion units — PU) in the
studied groups;
p<0.05 — statistically significant differences between the two groups

(according to the Mann-Whitney U-test, with Uemp = 175.5; Ucrit =
415; Uemp < Ucrit)
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no. ea. (puc. 2) [12, 13]. MoCcKONbKY G OTPAXKAET CPEAHIO MOAYNA-
LIMI0 MUKPOKPOBOTOKA NApOA0HTA BO BCEX YACTOTHLIX AMana3oHax, To
NoBbILWEHUE 0 06YCNIOBAEHO NPEUMYLLECTBEHHO D0/1€€ UHTEHCUBHBIM
GYHKLUMOHMPOBAHNEM PEryNATOPHbIX MEXaHUM3MOB aKTUBHOTO KOH-
TPONA MUKPOLMPKyNALMKU. OfHAKO, NOBbILEHME MOXKET NPOUCXOAUTb
1 B pe3ynbTaTe CMeLLEHWI U n3rnboB ONTMYECKOro BOSIOKHA 30HAA Na-
3epHOro aHanu3aTopa KanuANApPHOro KPOBOTOKa BO BpemA Uccaeao-
BaHWA, TaK KaK OHW BAMAIOT Ha NOCTOAHCTBO NOKa3aTesel ToKa KPpoBU
B MUKPOLIMPKYNATOPHOM pycne [8, 16-18]. MMpumeHeHWe KECTKoro,
CTabuUNbHO yaepKMBatoLLerocsa Ha 3ybax, $oTonoMmepHOro nosuuy-
OHepa, B OT/IYME OT MATKOTO U He CTabubHOTO CUIMKOHOBOTO, WC-
KNtOYaeT CMeLLEeHMe U U3rnbbl ONTUYECKOro BOJIOKHa 30HAa BO Bpems
nccnefoBaHuA.

BblpakeHHaA NEBOCTOPOHHAA aCMMMETPUA Tena ALMKa Aua-
rpammbl nokasatena Kv | rpynnbl 1 cMeLleHne meauaHbl OT cpeaHero
3HAYEHMA K HUXKHEMY KBapTWU/IO TaKXe CBUAETENbCTBYIOT O HEHOp-
ManbHOM pacnpeaeneHnn AaHHbIX B | rpynne v TeHAEHLUM K HU3KUM
3HaYeHuAM nokaszatena Kv. HanpotvB, CMMMETPUYHOE TeNo ALLMKA
Anarpammbl nokasatens Kv |l rpynnbl v MakcMManbHO NPUBAnKEHHaAs
K cpeAHeMy 3HaYeHMI0 MefiMaHa CBUAETENbCTBYIOT O pacnpeaeneHnm
JaHHbIX Bo Il rpynne 6a13K0 K HOPManbHOMY, YTO AB/AETCA NPU3HA-
Kom 6onee TOUHbIX pe3ynsTaToB MccieposaHus Bo Il rpynne (puc.3)
[14, 15].

Mo nonyyeHHbIM AaHHbIM 3HaYeHWe MeAuaHbl nokasatena Kv
npy NPUMEHEHUN CUIMKOHOBOTO NO3ULMOHepa B | rpynne Bbiwe B 2,5
pasa, 4em npu NpumeHeHUn GOTONOAMMEPHOrO NnosuumoHepa Bo i
rpynne. Mpu atom, B | rpynne y 50% obcneayembix nokasatens Kv Ha-
XoAuMNncAa B aAnanasoHe ot 14,2 no 34,7%, a 8o Il rpynne — B npesenax ot
3,8 00 12,4% (puc 3) [14, 15]. MockonbKy Kv oTpakaeT Ba3oMOTOPHYO
AKTMBHOCTb COCY/0B, €r0 NOBbILLEHKUE 06YCNOBNEHO NPENUMYLLECTBEH-
HO HanpPAXEHHOCTbIO PYHKLIMOHMPOBAHMA PErynaTopHbIX CUCTEM
MMUKpOCOCYyancToro pycna. OgHako NoBbileHWe NoKasaTena MOXeT
ObITb CBA3AHO M C HAIMYMEM MajleiLLIEero AaBAeHUA Ha UCCnesyeMblit
06bekT npu nposeaeHun AP [8, 16-18]. CUNMKOHOBbIM NO3ULIMOHEP
NJIOTHO KOHTAKTUPYET CO C/IM3UCTOM, OKa3biBaA Ha HE€ HEKOHTPONU-
pyemoe AaB/ieHue, UCKaXan nonyyaemble pesynsratbl. [pumeHeHve
doTononMmepHoro No3nLMOHeEpPa, CNPOeKTUpoBaHHOro metogom CAD,
MO3BO/IAET M30/IMPOBATL MCCaedyemyto 061acTb NapoAoHTa Ha TPExX-
MEPHOM MOZENVM 1 UCKNIOUUTD NtOBOE AaBNEHNE Ha MATKME TKAHM.

3AKNIOMEHUE

MpvmeHeHve GOTONOAMMEPHOTO MO3WLMOHEpa, B OTAWUYME OT
CUNMKOHOBOTO, 0becneynBaeT NOCTOAHHOE PUKCMPOBAHHOE PAcCTo-
fHME MEeXAY TKaHAMM NapOAOHTA M CBETOBbIM 30HAOM, WCK/IHOYAET
CMeLLeH1e CBETOBOZA, A TAKKe YCTPaAHAET faBNeHne Ha TKaHWU napo-
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The pronounced left-sided asymmetry in the group | box
of coefficient of variation (Kv) boxplot and the average value of
quartile shift to the lower quartile also indicate an abnormal dis-
tribution of data in group | and a tendency to low values of the
Kv. On the contrary, the symmetrical group Il box of the diagram
of coefficient of variation (Kv) boxplot and the median were close
to the average. The symmetry indicates that the data distribution
in group Il was close to the normal distribution, signifying more
accurate research results in group Il (Fig. 3) [14, 15].

According to the data obtained, the value of the median of
the Kv when using a silicone holder in group | is 2.5 times high-
er than when using a photopolymer holder in group II. In 50%
of the examined, the Kv ranged from 14.2 to 34.7%, and 3.8 to
12.4% in groups | and Il, respectively (Fig. 3) [14, 15]. Since the
Kv reflects the vasomotor activity of blood vessels, its increase
is mainly due to the functional activity of the microcirculation
modulation mechanisms. However, the Kv increase can also be
associated with even the slightest pressure on the object during
LDF [8, 16-18]. The silicone holder is in close contact with the
gingival mucosa, exerting uncontrolled pressure on it, distorting
the results. The use of a computer-aided-designed photopolymer
holder makes it possible to determine the examined area of the
periodontium on a three-dimensional model and eliminate any
pressure on soft tissues.

CONCLUSION

The use of a photopolymer probe holder, unlike a silicone
one, provides a constant fixed distance between the periodon-
tal tissues and the LDF probe, prevents movement or probe dis-
placement, and makes it possible to avoid pressure on the gingi-
val tissue, ensuring high accuracy of laser diagnostics. In addition,
custom-made computer-aided-designed photopolymer probe
holders open up new opportunities for accurate assessment of
the state of periodontal microcirculation. Therefore, it has the
potential for further improving the accuracy of diagnosing perio-
dontal diseases and standardising the procedure.

Puc. 3 [luazpammsl pasmaxa nokazamesns Kv e uccriedyemoix epynnax;

p<0,05 — cmamucmuyeckas 3Ha4uMocms pasauyuli nokasamenel
Mexdy epynnamu

(no U-kpumeputo MaHHa-YumHu, npu Usmnup. = 72; Ukpum. = 415;
Usmnup. < Ukpum.)

Fig. 3 Boxplot of LDF Kv values (%) in the studied groups;
p<0.05 — statistically significant differences between the two groups

(according to the Mann-Whitney U-test, with Uemp = 72; Ucrit = 415;
Uemp < Ucrit)
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[IOHTa BO BPeMA MUCCAef0BaHMA, YTo obecneynBaeT BbICOKYIO Npeuu-
3MOHHOCTb /IA3€PHOMN AMATHOCTUKM. MpUMEHEHWE UHANBUAYANbHbIX
¢$OTONOIMMEPHBIX MO3MLMOHEPOB, CMNPOEKTUPOBAHHBIX METOAOM
KOMMbIOTEPHOMO MOAEMPOBAHUA U U3TOTOB/IEHHBIX C MPUMEHEHNEM
cTepeonuTorpadum, OTKPbIBAET HOBble BO3MOMHOCTM AN AMArHo-
CTMKM MUKPOLWMPKYIALMM NAPOAOHTA, YTO MO3BONUT B Ad/IbHEMLLEM
MOBbICUTb TOYHOCTb ANATHOCTMKM 601e3Hel NAapoAOHTa M CTaHAAPTH-
311POBaTb METOAMKY.
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AHA/AN3 AHTUBAKTEPUAABHOV U ®YHTULINAHOM AKTUBHOCTU ALLIUM
OSHANINII 1 ALLIUM SUWOROWII B 3ABVCMOCTHU OT BBICOTHI
NX IIPON3PACTAHMNSI

O.4. MP3OEBA

Kafl)e;lpa MI/IKpO6I/IOAOl'I/H/I, UMMYyHOAOTUU U BUpycoaorun, TaaXKMKCKUIT roCy4apCTBeHHBIN MeAUIIMHCKII YHUBEPCUTET UM. A6ya/u/1 ubHu Cuno, ,Zl,ymam')e,
Pecrry6amka Tagxukucran

Lienb: n3yuyntb H1ONOrMUECKME CBOWCTBA pacTeHuit poaa Allium v ux KoppensiLMoHHYH B3aUMOCBA3b C MPOTUBOMUKPODOHOM 1 GYHIMLMAHOM aKTUBHO-
CTb}O B 33aBUCMMOCTM OT BbICOTbI TPOMU3PACTAHMA.

Marepunan n meToabl: 06LEKTOM UCCNEL0BAHUA ABNANNCL CEMEHA, IMCTbA U NIYKOBWLLbI LUIMPOKO PACMPOCTPAHEHHDBIX AUKOPACTYLLMX U SHAEMUYHDBIX
BuUAoB poaa Allium, npovspacTarolumx B pasnnyHbIX pernoHax Pecnybanku TagKuMKUCTaH. AHTUMUKPOGHYIO aKTUBHOCTb MOYYEHHbIX 3KCTPAKTOB UC-
CNnefoBany OTHOCUTE/IbHO CTaHAAPTHBIX My3elHbIX MMKPOOPraHW3MOB (TecT Wwrammbl): Staphylococcus aureus (ATCC 4929), Pseudomonas aeruginosa
(ATCC 4930), Klebsiella pneumoniae (ATCC 4927), Escherichia coli (ATCC 4928). MpoTnBorpnbKoBas akTMBHOCTb M3y4anacb N0 OTHOLIEHMIO K rpubam
poza Candida.

Pe3ynbTatbl: KOppeNAUUa MeX Ay COAepKaHUEM BUOKOMMNOHEHTOB C NPOTUBOMUKPOBHOM 1 GYHIMLUAHOW aKTUBHOCTbBIO B 3aBUCMMOCTY OT BbICOTbI 1
MecTa cbopa nccnesyemoro cbipba Habntoganack B PasIMUHOMN CTENEHM BblpakeHHOCTU. CoaepkaHue obLLMX NONMPEHON0B M aHTMOKCUAAHTHAA Cno-
COBHOCTb 3KCTPAKTOB, NONYYEHHbIX U3 PA3/IMYHBIX YacTel pacTeHUi, BapbupoBana B 60NbLLKX AWana3oHax. B HEKOTOPbIX CayyasX, NPOCAEXMBAAUCh
NpAMbIe KOPPENALMOHHbIE CBA3M PA3NUYHON CU/IbI MEXKAY COAEPKaHeM NoAMGEHOI0B, aHTUOKCUAAHTHBLIMM CMOCOBHOCTAMM, NPOTUBOMMKPOBHbI-
MM 1 QYHMMUMAHBIMW CBOMCTBAMM.

3akntoueHme: B Xo4e UccaefoBaHUA 0B6HAPYKeHbl HE3HAUNUTeIbHble KOPPENALMOHHbIE B3aMMOCBA3N MEXY CoAepKaHnem 6UOKOMMNOHEHTOB C Npo-
TUBOMUKPOBHBIMU 1 GYHTMLUAHBIMK CBOWCTBAMM MCCAEAYEMbIX BULOB NIYKOB, HE 3aBUCALLME OT 30HbI NPOM3PACTaHUS.

KnioueBble cnoBa: syKkosbie pacmeHus, UH2ubuposaHue pocma, SKCMpPaKm, pegpepeHcHsle wmammel bakmepudl.

Ana yutuposaHua: Mupsoesa ®Ll. AHanus aHTMbaKTepUanbHom n GyHruumaHowm aktusHoctv Allium oshaninii v Allium suworowii B 3aBUCMMOCTH OT BbICOTbI
npowuspacTtaHus. BecmHuk AsuueHHsl. 2022;24(1):66-84.Available from: https://doi.org/10.25005/2074-0581-2022-24-1-66-84

ANALYSIS OF ANTIBACTERIAL AND FUNGICIDAL ACTIVITY OF
ALLIUM OSHANINII AND ALLIUM SUWOROWII DEPENDING ON
THE ALTITUDE OF PLANT GROWTH

F.D. MIRZOEVA

Department of Microbiology, Immunology and Virology, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

Obijective: To study the biological properties of plants of the genus Allium and their correlation with antimicrobial and fungicidal activity depending
on the altitude of plant growth.

Methods: Seeds, leaves and bulbs of widespread wild and endemic species of the genus Allium growing in various regions of the Republic of Tajikistan
were the objects of the study. The antimicrobial activity of the obtained extracts was studied against standard museum microorganisms (test strains):
Staphylococcus aureus (ATCC 4929), Pseudomonas aeruginosa (ATCC 4930), Klebsiella pneumoniae (ATCC 4927), Escherichia coli (ATCC 4928). Antifungal
activity was studied against Candida species.

Results: Correlation of varying strength was discovered between the content of biocomponents with antimicrobial and fungicidal activity, the altitude
of plant growth and place of its collection. The content of total polyphenols and the antioxidant activity of extracts obtained from various parts of the
plants varied over a wide range. In some cases, there were direct correlations of varying strength between the content of polyphenols, antioxidative,
antimicrobial and fungicidal properties of the plants.

Conclusion: This study showed the insignificant correlations between the content of biocomponents and antimicrobial, and fungicidal properties of
the studied types of onions, which did not depend on the growing zone.

Keywords: Onion, plant, growth inhibition, extract, reference bacterial strains.

For citation: Mirzoeva FD. Analiz antibakterial'noy i fungitsidnoy aktivnosti Allium oshaninii i Allium suworowii v zavisimosti ot vysoty proizrastaniya [Analysis
of antibacterial and fungicidal activity of Allium oshaninii and Allium suworowii depending on the altitude of plant growth]. Vestnik Avitsenny [Avicenna Bulletin].
2022;24(1):66-84. Available from: https://doi.org/10.25005/2074-0581-2022-24-1-66-84

BBEAEHME INTRODUCTION

B mupe cywectsyeT 6onbLuoe pa3Hoobpasve BMAOB nyKa. OanH There is a wide variety of onions in the world. From ancient

13 Hanbonee cTapenLLMX U BaHbIX CeSIbCKOXO3ANCTBEHHBIX KYALTYP  times the onion (Allium cepa L.) is one of the oldest and most im-
C ApeBHNX BpeMEH — 3T0 NyK penyatbiit (Allium cepa L.). On obnaga-  portant agricultural crops. It exhibits many health benefits due to
€T MHOTMMW MpeumyLLecTBamn ANA 340POBbA, TAKUMKU Kak NpoTu-  its anti-inflammatory, anti-carcinogenic, cardioprotective and an-
BOBOCMANWUTENbHOE, aAHTWMKAHLEPOreHHoe, KapAMONpOTEKTOpHOE M tioxidant activities [1, 2]. Various representatives of the genus Al-
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aHTUOKCUAAaHTHOe aencTeua [1, 2]. PasnnuHble npeacTaBuTeny poaa
Allium copepsaT 61MONOrMYECKN aKTUBHbIE BELLECTBA Pa3HOM NPUpPO-
Zbl. B cocTaB pacnpocTpaH&HHbIX, BCEM M3BECTHbIX Cbef0bHbIX BUA0B
NIYKa BXOAAT Pa3nyHble YIIeBoAbl U a30TUCTble coeauHeHus. MNones-
Hble CBOWCTBA 3TUX NPUPOAHbIX PACTEHUI 3aBUCAT OT COAEPMKAHMA
OMONOTMYECKM AaKTUBHbIX COEAMHEHMUI, B OCHOBHOM NOANGDEHONOB U
BELLECTB C aHTUOKCUAAHTHbIM AeicTeuem [3-6]. PeHonbHble coeau-
HEeHMA ABNAIOTCA BaXKHbIM OMONOrMYECKM aKTUBHBIM KOMMOHEHTOM
Pa3NNYHBIX BUAOB NIYKOBBIX, U CMEKTP MX $papMaKOoNOrMYecKoi akTuB-
HOCTU BKJ/IOYAET aHTUOKCMAAHTHOE, aHTUIMIMOKCUYECKOE, MPOTUBOO-
MyXo/neBOe, Le3MHTOKCUKALMOHHOE, BUOCTUMY/IMpYLoLLEE, pereHepa-
TOPHOE, NPOTUBOBOCNANUTENBHOE, aAaNTOrEHHOE AECTBUA, A TaKkKe
aHTUbaKTepuanbHble, GYHrMUMAHBIE U NPOTUBOBUPYCHbIE CBOMCTBA.
Kpome TOro, nonndeHonbl BAUAIOT Ha MMMYHHYIO, SHAOKPUHHYIO U
Apyrye cucteMbl opraHusma [7, 8J.

MccnepoBaHMAMKM NOATBEPNKAEHO, UTO LWeyxa /iyKa coaep-
KUT 6ONbLIOE KOMMYECTBO KBEPLETMHA, Kemndepona, NoTeoNnHa
W OpYTVX NPOM3BOAHbIX KBEPLETUHA, KOTOPblE BblM U3yYeHbl Kak
npoTMBOrpubKOBbIE U aHTMOaKTepUanbHble areHTbl. TPAAULMOH-
HO NPOAYKTbI NUTaHWA 6bINK 3aLMLLEHbI OT MUKPOBHOW NOpuM C
MCNO/Ib30BAaHMEM XMMMUYECKUX COEAMHEHWUW, OAHAKO B MocneaHue
rogpl NOTPedbUTENN NPOABAAIOT MHTEPEC K NPOLYKTAM MUTAHUSA, He
COAEpPKALWMM XMMMYECKUX BelecTs [9]. KBepLETUH LWMPOKO WM3y-
Yanca Kak Kntouyesol GpraBoHoMA ANA MHIMBUPOBAHKUA BaKTepuit u,
6e3ycN0BHO, copepKaHue G1aBoOHOUIO0B MOXKET KOPPEesMpoBaTh C
NPOTUBOMUKPOBHbIM AeicTBruem nyka [10, 11]. Cneayet oTmMeTUTb,
YTO NPOTMBOMMKPOOHAA aKTUBHOCTb MpeacTaButeneit poga Allium
HanpAMY0 B3aMMOCBA3AHa C SHAOFEHHbIMU U 3K30reHHbIMU dakK-
TOpPamu: TEXHONOTMEN U METOAAMM IKCTPAKLMU, UCMOAb3YEMbIMM
PacTBOPUTENAMM, KOHLEHTPALMEN 3IKCTPAKTOB, MPUPOAHO-KAMMa-
TUYECKMMM UM IKONOTUYECKUMM YCNOBUAMM NPOU3PACTAHMA M Ap.
[12, 13].

MccnenoBaHnamm [0Kas3aHa BbiCOKas 3pdeKTMBHOCTL buono-
TMYECKM aKTUBHbIX BELLECTB PACTEHUN NPU JIEYEHUU U TPUBKOBBIX
3abonesaHnii [14]. [laBHO M3BECTHO, YTO QYHIULMAHbIE CBOMCTBA 06-
YCNOB/IEHb! KOHLEHTpaLMein GpnaBoHOMAOB, KYMapUHOB, KCAHTOHOB,
CanoOHWHOB U ApYrMMM BUOSOTMYECKUMM KOMMOHEHTAMM B Pa3nny-
HbIX YacTax (opraHax) pacteHuii [15, 16]. Mpu 3TOM, KOHLEHTpaUWS
3TUX COEAMHEHWUI B Haf- WM NOA3EMHbIX YacTAX KOHKPETHOro BMAa
Bapbupyert [17, 18].

Mo HEKOTOPbIM AaHHBIM, COAepPKaHUe BUONOTMYECKM aKTUBHbIX
BELLECTB M Y IYKOBbIX PAaCcTEHWI B PA3NINYHbIX YACTAX MOXKET Bapbupo-
BaTb. TaK!Ke NOKA3aHO, YTO COCTAB MOYBbI TaKKe BAMAET Ha COAEPIKa-
Hue nonndeHoNoB B pacTeHMAX. B N10L0poaHON NoyBe coaepiKaHue
NoNNAGEHONOB B PA3IMYHbIX YACTAX PACTEHUM 3HAUMTENbHO Bonblue
10 CPaBHEHMIO C Apyrumu Bugamu noys [19, 20].

3HaunTeNIbHbIN MHTEPEC NPEACTABNAIOT CBEAEHUA O BO3MOMKHOM
KOPPEeNALMOHHON CBA3WN MexKay GpakTopamu BbICOTHOTO rpaAueHTa U
6MONIOrMYECKON aKTUBHOCTbLIO PACTEHW, BK/OYAA Pa3/iMyHble AMKO-
pactywwme Buabl poga Allium.

LLENb NCCNEQOBAHUA

M3yunTb bronormyeckne ceoicTea pacteHuii poga Allium v ux
KOPPEeNALMOHHYIO B3aMMOCBA3b C NPOTMBOMMKPOOHOM U dyHrMumMa-
HOW aKTUBHOCTBIO B 3aBUCMMOCTM OT BbICOTbI MPOM3PACTaHUA.

MATEPUAN U METOAbI

O6bekTbl UccnenoBaHuA. O6BHEKTOM UCCNeA0BaHWA ABAANMCD
CEeMEHa, JIUCTbA W IYKOBHMLbI LUIMPOKO PACNPOCTPAHEHHBIX AUKOPACTY-

lium contain biologically active substances of different types. The
composition of common, well-known edible types of onions in-
cludes various carbohydrates and nitrogenous compounds. Use-
ful properties of these natural products depend on the content
of biologically active compounds, mainly polyphenols and anti-
oxidant substances [3-6]. Phenolic compounds are an important
biologically active component of various types of onions, and the
spectrum of their pharmacological activity includes antioxidant,
antihypoxic, antitumor, detoxifying, biostimulating, regenerative,
anti-inflammatory, adaptogenic effects, as well as antibacterial,
fungicidal and antiviral activities. In addition, polyphenols affect
the immune, endocrine and other systems of the body [7, 8].

Studies have confirmed that onion peel contains high
amounts of quercetin, kaempferol, luteolin and other quercetin
derivatives, which have been studied as antifungal and antibacte-
rial agents. Traditionally, food products have been protected from
microbial contamination using chemical compounds, however, in
recent years, consumers have shown interest in food products
that do not contain chemicals [9]. Quercetin has been extensive-
ly studied as a key flavonoid for bacterial inhibition and certainly
flavonoid content may correlate with onion's antimicrobial activ-
ity [10, 11]. It should be noted that the antimicrobial activity of
representatives of the genus Allium is directly related to endog-
enous and exogenous factors, such as extraction technology and
methods, solvents used, concentration of extracts, climatic or en-
vironmental conditions of growth, etc. [12, 13].

Studies have proven the high efficiency of biologically active
substances of plants in the treatment of fungal infections [14]. It
has long been known that fungicidal properties depend on the
concentration of flavonoids, coumarins, xanthones, saponins,
and other biological components in various parts of plants [15,
16]. At the same time, the concentration of these compounds in
the above- and underground parts of a particular species varies
[17, 18].

According to some data, the content of biologically active
substances in onion plants in different parts may vary. It has
been shown that soil composition also affects the content of
polyphenols in plants. In fertile soil, the content of polyphenols
in various parts of plants is much higher than in other types of
soils [19, 20].

Of considerable interest are data on a possible correlation
between the altitude gradient factors and the biological activity
of plants, including various wild species of the genus Allium.

PURPOSE OF THE STUDY

To study the biological properties of the plants of the genus
Allium and their correlation with antimicrobial and fungicidal ac-
tivity, depending on the altitude of plant growth.

METHODS

Research objects. Seeds, leaves and bulbs of widespread
wild and endemic species of the genus Allium growing in differ-
ent regions of the Republic of Tajikistan were used for the study.

Reference strains of microorganisms. The antimicrobial ac-
tivity of the obtained extracts was studied against standard mu-
seum microorganisms (reference strains), such as Staphylococcus
aureus (ATCC 4929), Pseudomonas aeruginosa (ATCC 4930), Kleb-
siella pneumoniae (4927) and Escherichia coli (ATCC 4928). Anti-
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LMX U SHAEMUYHBIX BUAO0B poaa Allium, npouspacTalolmx B pasimny-
HbIX pernoHax Pecnybanku TagKUKNUCTaH.

TectoBble WTaMMbl MWKPOOPraHU3MOB. AHTUMWKPOOHYIO
aKTUBHOCTb MOJIYYEHHbIX 3KCTPAKTOB MWCCAEA0BaAM  OTHOCUTENb-
HO CTaHAAPTHbIX My3elHbIX MMKPOOPraHWU3MOB (TECT LWTamMMbl):
Staphylococcus aureus (ATCC 4929), Pseudomonas aeruginosa (ATCC
4930), Klebsiella pneumoniae (ATCC 4927) w Escherichia coli (ATCC
4928). MpoTnBorpM6bKOBas aKTMBHOCTb M3y4asacb MO OTHOLIEHUIO K
rpubam poga Candida, Hanbonee pacnpocTPaHEHHbIM U3 MHOFOYMC-
JIeHHbIX BUAOB rpubos.

MpurotoBneHne pacTUTENbHbIX IKCTPAKTOB. CNMPTOBbIE 3KC-
TPaKTbl FOTOBW/IM M3 PA3/IMYHbIX YacTeii (opraHoB) Kaxaoro syka [21].
[na nonyyeHus pabouyero sKCTpaKTa 2 rpamma ucciegyemoro o6-
pasua (cemeHa, MCTbS W NYKOBULLA) Hape3aau Ha MeNKUe KyCOUKHM C
NOMOLLbIO HOXa. O6pasLpl NoMeLLany B CUIMHTUANALMOHHBIN GprakoH
Ha 20 mn. Kaxaplii obpasew, 6bi1 NPoOMapKMpoBaH NepmMaHeHTHbIM
MapKepom. Mcnonb3ys YncTbIn Wnpuu, 4obasnsnm 4 mn 70% staHona
BO ¢nakoH. Mpy nomowy 6ecnpoBoAHOMO BPALLAIOLLEroCA UHCTPY-
meHTa Dremel maTepuan TwatenbHO M3MeNbYaaM OKONO 2-5 MUHYT.
[nsa nonyyeHus paboyero CNMPTOBOrO 3KCTPAKTA CMECb U3MENbYEH-
HbIX YacTei pacTeHns u cnupTa Habupanu B WNPULL U NPOLEXKMBaANU
yepes GuAbTPOBaNbHYHO bymary.

MpurotoBneHue auckoB. [nsa onpeaeneHns aHTUMUKPOOHOM
¥ NPOTUBOrPUBKOBOI aKTUBHOCTM MOYYEHHDBIX SKCTPAKTOB FOTOBUAU
[MCKU COTIAacCHO METOAMKE, NPEAIOKEHHOW COTPYAHUKamK nabopa-
Topum PackuHa, Patrepckoro yHuBepcuTeTa. C 3ToM LieNbio cneumans-
Hble (Whatman) gucku nponuTbIBaAMUCh KCTPAKTaMM UCCAEAYEMbIX
yacTeit pacteHuii B 06béme 90 MKA Kaxkapld U BbICYLUMBAIUCD MPU
KOMHaTHOM TemnepaTtype B TedeHUe 5-6 YacoB MAK [0 MOSIHOTO Bbl-
cbixaHun [21].

MutatenbHble cpefbl. [ BblpaliMBaHUA 3TaNOHHOrO (TecTo-
BOrO) LUTaMMa 30/10TUCTOrO CTadUNOKOKKa (S. aureus) “cnonb3osa-
am Muller Hinton arap. TecToBbIi LWUTaMM CUHErHOMHOM Nanouyku Ps.
aeruginosa BbipawmBanu Ha cpese KuHr A. KynbTypy TeCTOBOrO LUTaM-
ma KI. pneumoniae Bbipawmsanm Ha cneuyanbHol cpege Klebsiella-5-
ACK 20, E. coli KynbTnBMpOBaAKN Ha NUTaTeNbHOM cpeae IHAQ.

M3yyeHne aHTMMUKPOBHbIX 1 NPOTUBOrPMOKOBbIX CBOMCTB 3KC-
TPAKTOB, NOYYEHHbIX M3 PA3/INYHbIX YAacTEN UCCeayeMbIX OObEKTOB.
Ha valukm ¢ nuTaTenbHOM cpeaoit 3aceBanach CycneHsua us npessa-
PUTENBHO Pa3BeAEHHbIX LWTAMMOB MUKPOOPTaHU3MOB (MHOKYNOM).
3aTem AWCKM C IKCTPAKTaMW, MOJYYeHHble M3 PasNnYHbIX YacTel
uccnesyemoro o6beKTa, Hak1aAbIBaMCb Ha NOBEPXHOCTb arapa Ha
paccToaHum 1,5-2 cm. Bee Yallku MHKYO6MpoBanuch Npu Temnepatype
37°C, 18-24 yaca. Mocne MHKybaLyKM Benu yYET pesynbTaTos No 30He
33/1ePKKU POCTa MUKPOOPraHM3MOB BOKPYT UCKOB C SKCTPAKTaMM.

MpurotoBneHne MHOKyNATa. [nA NONyYyeHUA YUCTOMN KynbTy-
pbl OAHY W301MPOBAHHYIO KONOHWIO ONpPeAenEéHHOro TMNa NOBTOPHO
BbICEBA/IM HA COOTBETCTBYIOLLYIO KOCYIO araposyto cpedy. CycneHsuu
(MHORYNATBI) FOTOBUAN U3 CYTOYHBIX KYNLTYP UCCNEAYEMBIX LITAMMOB
C Ucnonb3oBaHnem myTHocTM MakdapnaHga 10 ME, nosoaa KoHeu-
HYIO KOHLLEHTPALMIO MMKPOOpraHuamos A0 2x10° KOE/mn.

MpoTnBOrprbKOBaA aKTUBHOCTb M3y4anach, TaKUM e obpasom,
KaK U aHTUMWMKPOBHAA aKTMBHOCTb. [PUrOTOBNEHHBIA WHOKYIIOM
KynbTypbl Candida 3aceBanu Ha CTepuUAbylo NuTaTenbHyto cpedy Ca-
6ypo, 1 pe3ynbTaThbl YUMTbIBAAM KaK Npu paboTte co wrammamu bak-
Tepuit.

OnpepeneHne aHTMOKCMAAHTHON aKtuBHocTu (AOA) [21].
Bbinn ucnonb3oBaHbl creaylolwme XMmuYeckne peaktusbl: ABTS
(2,2'-a3nHo-6uc (3-3TMNBEH30TMA30/IMH-6-CyNbdOHOBAA KMUCNOTA));
nepcynbdat Kanma (K.S.O,) — npeaBapUTeNbHO B3BELIEHHbIE TPYOKM,

27278
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fungal activity has been studied against fungi of the genus Candi-
da, the most common of numerous fungal species.

Preparation of plant extracts. Alcohol extracts were pre-
pared from different parts of each onion [21]. To obtain a work-
ing extract, 2 grams of the test sample (seeds, leaves and bulb)
were cut into small pieces with a knife. Samples were placed in
a 20 ml scintillation vial. Each sample was marked with a per-
manent marker. Using a clean syringe, 4 ml of 70% ethanol was
added to the vial. Using a Dremel Cordless Rotary Tool, the ma-
terial was thoroughly ground for about 2-5 minutes. To obtain a
working alcohol extract, a mixture of crushed parts of the plant
and alcohol was drawn into a syringe and filtered through filter
paper.

Disk preparation. To determine the antimicrobial and anti-
fungal activity of the obtained extracts, disks were prepared ac-
cording to the method proposed by the staff of the Ruskin lab-
oratory, Rutgers University. For this purpose, special (Whatman)
discs were impregnated with extracts of the studied plant parts
in a volume of 90 ul each and dried at room temperature for 5-6
hours or until completely dry [21].

Nutrient media. Muller Hinton agar was used to grow the
reference (test) strain of Staphylococcus aureus (S. aureus). The
test strain of Ps. aeruginosa was grown on King A medium. The
culture of the KI. pneumonia test strain was grown on a special
medium Klebsiella-5-ASK 20, E. coli was cultivated on Endo nutri-
ent medium.

The study of antimicrobial and antifungal properties of ex-
tracts obtained from various parts of the studied objects. A sus-
pension of previously diluted strains of microorganisms (inocu-
lum) was inoculated onto plates with a nutrient medium. Then
discs with extracts obtained from different parts of the test ob-
ject were placed on the agar surface at a distance of 1.5-2 cm. All
plates were incubated at 37°C for 18-24 hours. After incubation,
the results were recorded for the zone of growth inhibition of mi-
croorganisms around the discs with extracts.

Inoculum preparation. To obtain a pure culture, one isolat-
ed colony of a certain type was re-plated on the respective agar
slant medium. Suspensions (inoculums) were prepared from daily
cultures of the studied strains using a McFarland turbidity of 10
IU, bringing the final concentration of microorganisms to 2x10°
CFU/ml.

Antifungal activity was studied in the same way as antimi-
crobial activity. The prepared inoculum of the Candida culture
was seeded on a sterile Sabouraud nutrient medium, and the re-
sults were evaluated as when working with bacterial strains.

Determination of antioxidant activity (AOA) [21]. The fol-
lowing chemicals were used: ABTS (2,2'-azino-bis (3-ethylbenzo-
thiazoline-6-sulfonic acid)); potassium persulfate (K,S,0,) - pre-
weighed tubes containing 50 mg K,S,0,; Trolox — for use as a
standard (pre-weighed tubes containing 15 mg Trolox).

General polyphenol analysis (polyphenols) [21]. In this
study, a modified Folin-Ciocalteu (FC) method was used. The
presence of polyphenols was measured by the content in micro-
grams of gallic acid (GA) per 1 ml of plant extract.

Statistical analysis. The obtained data analysis was carried
out on a PC using the software applications "Statistica 10" (Stat-
Soft Inc., USA) and "IBM SPSS Statistics 21.0" (IBM Corp., USA).
The mean values of the variation series and their standard de-
viation were calculated. Multiple comparisons of dependent in-



Mupsoesa @4 AutubaxrepuaabHas ¥ GyHIMIIMAHAA aKTMBHOCTD AyKOB

BECTHMK ABUMILIEHHEI
Tom 24 * No 1 %2022

CTaHZapTa (npeABapuTenbHO B3BeLLeHHble TPYOKM, cogepalme 15
mr Trolox).

06wuit nonndeHoNbHbI aHanu3 (nonnderon) [21]. B gaHHOM
nccnefoBaHUM MCNonb3oBanca moanduumpoBaHHbll metog Folin-
Ciocalteu (FC). MpucyTcTBME NOAMPEHONA U3MEPAIN COAEPKAHMEM B
MKF rasi710Boi KMcnoTbl (GA) Ha 1 ma pacTUTENIbHOTO 3KCTPaKTa.

Cratuctmyeckas obpabortka. CTaTMCTUYECKUI aHANWU3 NOJTYYEH-
HbIX AaHHbIX NpoBeAéH Ha K ¢ NOMOLLbIO NPUKAAAHBIX NPOrpaMm
«Statistica 10» (StatSoft Inc., USA) n «IBM SPSS Statistics 21.0» (IBM
Corp., USA). BbIcuMTbIBaNIMCb CpeaHNe 3HaYeHMA BapUaLMOHHbIX pa-
[OB M UX CTaHOAPTHOE OTKAOHeHWe. MHOXeCTBEeHHble CPaBHeHMA
3aBMCUMbIX NOKa3aTenein NpoBoaMAKCh No Kputepuio Ppuamana, He-
3aBMCUMbIX NOKa3aTenei —no kputeputo Kpyckana-Yonnuca. MapHole
He3aBMCHMble MNoKasaTenn cpasHuBaaucb no U-kputepuio MaHHa-
YuTHU. KoppenaumoHHbIi aHanu3 NnposeaéH metogom MupcoHa. Mo-
JIY4EHHbIE Pa3/IMuNA U KOPPENALMOHHBIE CBA3WN CYUATANIUCL CTaTUCTU-
Yyecku 3HauMmbimm npm p<0,05.

PE3YNbTATbI U UX OBCYXXAEHUE

CopepaHue nonndeHONOB B Haf- U NOA3EMHOM YacTAX UC-
cnepyemblix BUAoB poga Allium. NposeagHHble HaMK UCCNeL0BaHMA
MOKa3asu, YTo cofeprKaHme obwmx nonndeHo 0B B CMMPTOBbIX IKC-
TpaKTax Haf- ¥ NOZA3EMHOM YacTAX OAHOTO BUAA, TAKXKE 1 B IKCTPAKTaX
aHaNIOrMYHbIX YacTel pacTeHuii pasHbIX BUAOB poaa Allium Bapbupyet
B 60/1blUMX AManasoHax (Tabn. 1). MonoKMTeNbHBIN KOHTPOAb C ran-
JIMEeBOM KMCNOTOM NOKa3an BbICOKOe cogeprkaHue dpeHona (p<0,05).

CymmapHoe coaepxaHue 06WMx NoAUpeHON0B B /INCTbAX
BCEX WCCeAyeMbIX pacTeHuit konebanock ot 5,35+0,05 mr/mn Ao
10,53+0,07 mr/mn. CTaTUCTUYECKM 3HaUMMble Pa3NNUMA B COAEPKa-
HWUKM nonndeHonoB Hblan 0bHapyxeHbl Mmexay A. suworowii Regel
(10,53+0,07 mr/mn), A. oshaninii O. Fedtsch. (9,51+0,08 mr/mn), A.
sativum L. v A. obliquum L.(no 7,5120,07 mr/mn) 1 ocTanbHbIMK BU-
namu (ot 5,84+0,08 mr/mn go 6,570,07 mr/mn) (p=0,000). AaHHbli
MOKasaTeNb AN SHAEMUYHbIX BUAOB Obl1 HU3KMM U OAMHAKOBbLIM Y
obownx pactenuit (A. shugnanicum Vived. n A. pamiricum Wendelbo)
(p>0,05).

B 3KCTpaKTax M3 NYKOBWL, PacTeHWUi Hambonbluee Konuue-
cTB0 nonndeHonos 6bino 0bHapyxeHo y A. oshaninii O. Fedtsch.,
A. senescens L., A. obliquum L., A. sativum L., A. elatum Regel, A.
shugnanicum Vived., A. carolinianum DC. n A. nutans L. — B npegenax
ot 10,5440,10 mr/mn go 11,64+0,11 mr/mn. HECKONIbKO MEHbLLMM CO-
[epKaHeM XapaKkTepusoBanuck Buabl A. altaicum Pall., A. ramosum
L., A. hymenorhizum Ledeb. n A. pamiricum Wendelbo — ot 8,4310,12
mr/mn go 9,70+0,08 mr/mn (p>0,05). HameHbluee coaepxaHue 06-
Wmx nonndeHonos Habaoganock B AyKosuuax A. longicuspis Regel n
A. schoenoprasum L., — 6,52+0,06 mr/mn n 7,89+0,16 mr/mn cootseT-
ctBeHHo (p=0,000).

Obpalyaet Ha cebs BHYUMaAHWE OAMHAKOBO NOBbILEHHAA KOH-
LieHTpaumsa obwmx nonndeHonos (p>0,05) B IKCTPAKTax U3 CEMAH U
NIYKOBULBI SHAEMUYHOTO BUAA A. schugnanicum Vved., 4To He Habato-
ZJanock y Apyrux Buaos poaa Allium.

OnpepaeneHne aHTUOKCUAAHTHOM akTuBHOCTM (AOA) uccneay-
eMbIX pacTeHuil. He meHee MHTepecHble pesy/ibTaTbl NoydYeHbl Npu
aHanmse AOA 3KCTPaKTOB, MOAYYEHHbIX U3 CEMAH, UCTLEB U JIYKO-
BUL, UCCNeAYEMbIX pPacTeHuit (Tabn. 2). MoNoKUTENbHbIA KOHTPOAb
«Trolox» NoKa3an A0CTAaTOYHO BbICOKYHO KOHLEHTPALMIO 0BLLMX aHTU-
OKCMAAHTOB. YCTaHOBNEHO, YTO YPOBEHb KOHLEHTPALMM OBLLMX aHTU-
OKCMAaHTOB B cemeHax A. carolinianum DC. n A. elatum Regel cocTas-
naet 6,01+0,07 mr/mn v 6,65+0,05 mr/mn (p>0,05), 4To CTaTUCTUYECKM
3Haunmo Bbiwe (p=0,000), yuem B IKCTPaAKTaX OCTaNbHbIX BUAOB PoAa

dicators were carried out according to the Friedman criterion,
independent indicators — according to the Kruskal-Wallis crite-
rion. Paired independent indicators were compared using the
Mann-Whitney U-test. Correlation analysis was carried out using
the Pearson method. The resulting differences and correlations
were considered statistically significant at p<0.05.

RESULTS AND DISCUSSION

The content of polyphenols in the above- and under-
ground parts of the studied species of the genus Allium. Our
studies have shown that the content of total polyphenols in
alcoholic extracts of the above- and underground parts of the
same species, as well as in extracts of similar parts of plants of
different species of the genus Allium, vary over a wide range
(Table 1). The positive control with gallic acid showed a high
content of phenol (p<0.05).

The total content of polyphenols in the leaves of all the
studied plants ranged from 5.35#0.05 mg/ml to 10.53%0.07
mg/ml. Statistically significant differences in polyphenol con-
tent were found between A. suworowii Regel (10.53+0.07 mg/
ml), A. oshaninii O. Fedtsch. (9.5120.08 mg/ml), A. sativum L.
and A. obliquum L. (7.5120.07 mg/ml) each and other species
(from 5.8440.08 mg /ml to 6.57+0.07 mg/ml) (p=0.000). This in-
dicator for endemic species was low and of the same value for
both plants (A. shugnanicum Vved. and A. pamiricum Wendel-
bo) (p>0.05).

In extracts from plant bulbs, the largest amount of poly-
phenols was found in A. oshaninii O. Fedtsch., A. senescens
L., A. obliquum L., A. sativum L., A. elatum Regel, A. shug-
nanicum Vved., A. carolinianum DC., and A. nutans L. — rang-
ing from 10.54+0.10 mg/ml to 11.64+0.11 mg/ml, while the
species A. altaicum Pall., A. ramosum L., A. hymenorhizum
Ledeb. were characterized by lower content. A. pamiricum
Wendelbo showed from 8.43+0.12 mg/ml to 9.70+0.08 mg/ml
of total polyphenols (p>0.05). The lowest content of total poly-
phenols was observed in the bulbs of A. longicuspis Regel and
A. schoenoprasum L.: 6.52+0.06 mg/ml and 7.8940.16 mg/ml,
respectively (p=0.000).

Noteworthy is the equally increased concentration of total
polyphenols (p>0.05) in extracts from seeds and bulbs of the en-
demic species A. schugnanicum Vved., which was not observed
in other species of the genus Allium.

Determination of the antioxidant activity (AOA) of the
studied plants. No less interesting results were obtained in the
analysis of the AOA of extracts obtained from seeds, leaves, and
bulbs of the studied plants (Table 2). The Trolox positive control
showed a fairly high concentration of total antioxidants. It has
been established that the level of concentration of total antiox-
idants in the seeds of A. carolinianum DC. and A. elatum Regel
is 6.01+0.07 mg/ml and 6.65+0.05 mg/ml respectively (p>0.05),
which is statistically significantly higher (p=0.000) than in ex-
tracts of other species of the genus Allium, in which this indicator
ranged from 4.85+0.05 mg/ml to 5.52+0.06 mg/ml (p>0.05).

The most studied species in this aspect, A. sativum L.,
showed some distinctive features. Thus, the antioxidant index
(4.8520.05 mg/ml) of its seed extract was significantly lower
(p=0.000) than that of the extracts of A. carolinianum DC., A.
elatum Regel, A. altaicum Pall., A. pamiricum Wendelbo, A. su-
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Mirzoeva FD Antibacterial and fungicidal activity of onions

AVICENNA BULLETIN
Vol 24  No 1 % 2022

Allium, y KOTOpbIX AaHHbIM NOKa3aTeNb HAaXoAMACA B Npegenax or
4,8520,05 mr/mn 8o 5,52+0,06 mr/mn (p>0,05).

Haunbonee n3yyeHHbIM B 3TOM acnekTe Bug A. sativum L. noKa-
3371 HEKOTOpblE OTAUYUTENbHbIE 0COBEHHOCTU. TaK, aHTUOKCUAAHT-
HblIl NoKasaTtenb (4,8510,05 mMr/mn) 3KCTpaKTa CEMAH 3TOro B1Aa bbin
CTaTUCTUYECKM 3HAUMMO Huke (p=0,000), Yem TaKOBOW Y IKCTPAKTOB
A. carolinianum DC., A. elatum Regel, A. altaicum Pall., A. pamiricum
Wendelbo, A. suworowii Regel, A. nutans L., A. longicuspis Regel
(5,350,04 mr/mn —5,45+0,04 mr/mn), YTO He OBHaPYKEHO HU Y OAHO-
ro apyroro Buaa. CemeHa sHAEMUYHbIX BUA0B 061134311 04MHAKOBOW
AOA (p>0,05) 1 He OTIMYaNUCb OT NOKasaTeNnen MHOTMX LMPOKO pac-
NPOCTPAHEHHBIX AMKOpacTyLMX BUA0B poaa Allium.

CnupTOBbIE 3KCTPAKTbI, NOAYYEHHbIE U3 IMCTLEB PACTEHUN, He
NPOABWIN 3aMETHOMO aHTUOKCMAAHTHOTO NoTeHUMana. Heckonbko
BbICOKON KOHLEHTPALMEN XapaKTeprn3oBaaca KCTPAKT M3 cemMsH A.
carolinianum DC. — 5,6240,04 mr/mA, 4To CTaTUCTMYECKU 3HAYMMO
6onbLwe (p=0,000), 4em y MHOTMX UCCNEAYEMbIX BUAOB NYKOBbIX. Jln-
CTbAl SHAEMMWYHbIX BUAOB, B OT/IMUME OT UX CEMAH, NPOABUAK CTaTh-
CTUYECKM 3HauMMble pasnunuus, Hanpumep A. pamiricum Wendelbo
- 4,55+0,17 mr/mn (p=0,000).018 Apyroro sHAEMUYHOTO BUAA NyKa
—A. schugnanicum Vved. aHTMOKCMAAHTHAsA CNIOCOBHOCTb IKCTPAKTOB
13 NepevmncieHHbIX YacTei bblna NpumepHo oauHakosa (p>0,05).

Mpu aHanu3e pesynbTaTOB OLEHKM aHTUOKCUMAAHTHOM cnocob-
HOCTW IYKOBUL, MCCNEeSlyeMbIX PAacTEHMUI YCTaHOBNEHO, YTO 3TOT NOKa-
3atenb y A. hymenorhizum Ledeb., HaxoguTtca Ha ypoBHe 5,60+0,05
mr/mn; y A. shoenoprasum L. — 5,55+0,06 mr/mn; y A. altaicum Pall.
cocrasaset 5,52+0,06 mr/mn u y A. ramosum L. — 5,50+0,03 mr/mn,
T.e. MEeXAY HAMM He BbIsIBNIEHbI BbIPaXKeHHbIe pasnnuus (p>0,05), oa-
HaKO 3TOT NOKa3aTe/lb Y HUX OKa3aca CTaTUCTUYECKM 3HAUMMO 60onb-
Lume, yem y 60bLIMHCTBA OCTasIbHbIX BUAOB (p=0,000). Y 3HAEMUYHBIX
BW/0B 3TOT NapaMeTp HaXxoauCsA Ha ogHoM yposHe (p>0,05). B To e
BPEMA, aHTMOKCMAJaHTHaA aKTMBHOCTb BuAa A. schugnanicum Vived.
6blNa CTaTUCTUYECKM 3HAUMMO HUXKe NoKasatenen A. hymenorhizum
Ledeb., A. shoenoprasum L., A. altaicum Pall. u A. ramosum L.
(p=0,000).

worowii Regel, A. nutans L., A. longicuspis Regel (5.35£0.04 mg/
ml —5.45+0.04 mg/ml), which was not found in any other species.
Seeds of endemic species had the same antioxidant characteris-
tics (p>0.05) and did not differ from those of many widespread
wild species of the genus Allium.

Alcoholic extracts obtained from plant leaves did not show
any noticeable antioxidant activity. The seed extract of A. caro-
linianum DC. was characterized by a rather high concentration:
5.62+0.04 mg/ml, which was statistically significantly higher
(p=0.000) than in many studied onion species. Leaves of endemic
species, in contrast to their seeds, showed statistically significant
differences, for example A. pamiricum Wendelbo: 4.55+0.17 mg/
ml (p=0.000). For another endemic species of onion, A. shugnan-
icum Vved., the antioxidant capacity of the extracts from the list-
ed parts was approximately the same (p>0.05).

When analyzing the assessment results of the antioxidant
capacity of the bulbs of the studied plants, it was found that
in A.  hymenorhizum Ledeb. this indicator was at the level of
5.60+0.05 mg/ml; in A. shoenoprasum L. — 5.55£0.06 mg/ml;
in A. altaicum Pall. — 5.52+0.06 mg/ml and in A. ramosum L.
— 5.504£0.03 mg/ml, i.e. there were no meaningful differences
between them (p>0.05), however, this indicator proved to be
significantly higher than in most other species (p=0.000). In en-
demic species, this parameter was at the same level (p>0.05). At
the same time, the antioxidant activity of the species A. shug-
nanicum Vved. was significantly lower than in A. hymenorhizum
Ledeb., A. shoenoprasum L., A. altaicum Pall. and A. ramosum
L. (p=0.000).

Correlation between the content of total polyphenols and
the AOA of ethanol extracts with their antibacterial and an-
tifungal activity. A possible correlation between the content of
biologically active components in the extracts obtained from the
above- and underground parts of the studied plants was estimat-
ed according to the criteria indicated in the Table 3.

Tabauya 3 Kpumepuu onpedeneHusn KoppensuuoHHbIX ceaseli mexdy buoN02UYECKU AKMUBHbIMU KOMNOHEHMAMU ucciedyemblx pacmeHul

CBA3b OTCYTCTBYET

CBA3b 04YeHb cnabas

CBA3b cnabas

CsAasb cpegHAn

CBA3b cMAbHaA

CBA3b OYEHb CUNbHaA

CBA3b NonHas (pyHKUMOHANbHAA)

Mpamas ceAsb (+)

KoaddpuumeHT Koppenauum (r)

O6paTtHas cBasb (-)

r=0 r=0
0<r<0,3 -0,3sr<0
0,3<r<0,5 -0,5sr<-0,3
0,5<r<0,7 -0,7<r<-0,5
0,7<r<0,9 -0,9<r<-0,7
0,9<r<1 -1<r<-0,9
r=1 =-1

Table 3 Criteria for correlations between biologically active components of the studied plants

Magnitude of correlation

Positive correlation (+)

No correlation

Very weak correlation
Weak correlation
Moderate correlation
Strong correlation
Very strong correlation
Complete correlation

72

Correlation coefficient (r)

Negative correlation (-)

r=0 r=0
0<r<0.3 -0.3<r< 0
0.3<r<0.5 -0.55r<-0.3
0.5<r<0.7 -0.7<r<-0.5
0.7<r<0.9 -0.9<r<-0.7
0.9<r<1 -1<r<-0.9
r=1 r=-1
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Koppenauua mexay cogep:kaHuem o6wwmx nonupeHonos u
AOA 3TaHONbHbIX IKCTPAKTOB C UX aHTUGaKTepuanbHOW U NPOTHU-
BOrPMOKOBOI aKTUBHOCTbIO. BO3MONHYIO KOPPENALMOHHYIO CBA3b
COZepKaHMA BUONOrMYECKM aKTUBHbBIX KOMMOHEHTOB B IKCTPAKTaX,
NOJyYeHHbIX U3 Haf- U NOA3EMHbIX YacTel UcCnefyembiX pPacTeHuUiM
OLLeHMBaNW NO KPUTEPUAM, YKa3aHHbIM B Taba. 3.

Kak BuaHoO 13 Tabn. 4, Hanbonee BbIpaXKEHHAA U CTAaTUCTUYECKU
3HaumMmas (p<0,01) npsmas KoppensuMoHHas CBA3b aHTMOKCUAAHT-
HOM aKTUBHOCTM U NPOTUBOCTaUIOKOKKOBOTO 3ddeKTa HabntosaeT-
CA B 3KCTpaKTax U3 anctbes A. altaicum Pall. (r=0,80). CunbHbIMMK 1
CTaTUCTUYECKM 3HaUMMbIMK (p<0,009) aHaNOrMYHbIMKM NOKa3aTeNAMM
XapakTepusosanuch U cemeHa A. elatum Regel (r=0,77).

ObpalatoT Ha ceba BHUMaHWE KOpennAuMoHHble MoKasaTe-
NN 3HAEMMYHBIX BUAOB A. schugnanicum Vved. n A.  pamiricum
Wendelbo. MpocnexunsaeTca npamas cpeaHeln CTeneHn Koppens-
LUMOHHanA ceasb (r=0,68, p<0,031) AOA ¥ npoTMBOCTadUIOKKOBOTO
adpdekta cemaH A. schugnanicum Vved. B To ke Bpems, He 0bHapy-
KMBAETCA 3HAUMMaA KOPPeNAuMOHHaA CBA3b MEXAY W3yYeHHbIMM
OGMOKOMMOHEHTAaMM U CTeNeHbi0 aHTMOAKTEPUANbHOTO BO3AENCTBUA
Ha S. gureus B 3KCTpPaKTax M3 Bcex Yacten A, pamiricum Wendelbo.
Umetowwmeca KoppenaumoHHble €BAsn Bbiin cnabbimu 1 cTaTUCTUYe-
CKM He3HauMMbIiMK (p>0,05).

IKCTPaKThI, NONYYEHHbIE U3 OTAENbHBIX YacTel A. carolinianum
DC. un A. sativum L. LeMOHCTPUPOBAM CPELHIO CTeneHb NPAMOM
KOPPenALMOHHOM CBA3WN. TaKOBOW CBA3bIO XapaKTepPU30BaUCh IYKO-
BuUbl A. carolinianum DC. (r=0,65; p=0,031) u cemeHa A. sativum L.
(r=0,66; p=0,038). [aHHble CBOWCTBA ON1A APYIMX YacTei 3Toro BUAA
pacTeHuit 6biam cnabbiMm U CTAaTUCTUYECKM He3HaunMbimu (p>0,05).

Ha Haw B3mag, HeobXoAMMO OTMETUTb CTaTUCTUYECKM 3HAYW-
myto (p<0,05) obpaTHYO KOPPENALMOHHYIO CBA3b CpedHei cTene-
HU mexay AOA M aHTUOAKTEPUANbHBIMKM CBOMCTBAMM B /IYKOBMLAX
A. hymenorhizum Ledeb. (r=-0,64), T.e. 4em cubHee aHTMBaKTepK-
anbHble CBOWCTBA, Tem Huke AOA, uTo TpebyeT Hosee TLaTenbHOro
aHanM3a BUONOrMYECKN aKTUBHBIX KOMMOHEHTOB JIYKOBULbI LAHHOTO
pacTeHus B byayLuem.

ObpaluatoT Ha ceba BHUMaHWE HU3KMe KOppenaLMOHHbIe NoKa-
3aTenn ocTanbHbIX 8 BUA0B poga Allium: A. ramosum L., A. suworowii
Regel, A. schoenoprasum L., A. obliquum L., A. longicuspis Regel, A.
nutans L., A. senescens L., u A. oshaninii O. Fedtsch., 3KcTpaKTbl 13
Haf- VM NOA3EMHbIX YacTel KOTOPbIX HE MOKa3blBasM CTAaTUCTUYECKU
3HAYMMBbIX KOPPENALMOHHbIX CBA3EN MEXAY UX U3YYEHHbIMM Napame-
Tpamu (p>0,05).

34ecb cnefyeT OTMETUTb, YTO HU B OAHOM C/lyyae npsimble Kop-
PENALMOHHbIE CBA3W MEKIY COAepkaHMeM obLmx nonndeHonos u
NPOTUBOCTadUIOKOKKOBOW aKTUBHOCTBIO SKCTPAKTOB HAA- M NOA3eM-
HbIX YacTel BCex BKNHOUEHHDBIX B PabOTy pacTeHMit He NPOC/EXMBAIOT-
ca (p>0,05).

HeopHo3HauHble pe3ynbTaTbl NOAYYEHbI MPU U3YYEHWUU KOp-
PENALUMOHHOM CBA3M MEXAY BbllUENepeyYUCIEHHbIMM NapameTpa-
MU UCCNefyeMblX PACTEHWI B OTHOLIEHUW STaNOHHOTO WTamma Ps.
aureginosa (1abn. 5). BbicOKas KOppensLMoHHas CBA3b 0OHapyKeHa
MeXay NOKa3aTeNsMM 3KCTPaKTa U3 yKoBuubl A. suworowii Regel.
B yacTHOCTH, OBHApYKeHa CU/IbHAA CBA3b MENAY aHTUOKCUAAHTHOW
aKTUBHOCTbIO M aHTUMUKPOOHBIMM CBOWMCTBAMM AaHHOW YacTW NyKa
(r=0,69; p=0,027).

IKCTPaKTbl U3 APYIVX YacTell Nokasanu cnabyto uam obpaTHyto
cBA3b cofepKaHua obwmx nonnderonos u AOA ¢ NPOTMBOMMUKPOD-
HbIM 3G PEKTOM B OTHOLLIEHMM AAHHOTO MUKpoopraHuama (p<0,05).

BbisBneHa npamas cnabas ceasb AOA (r=0,40; p>0,05) v 06-
paTHas cnabas KoppensauuoHHas CBA3b COAEp:KaHUA nonndeHonos
C NPOTUBOMMKPOBHBLIMKM cBOVicTBamK (r=-0,36; p>0,05) B cemeHax A.

As can be seen from Table 4, the strongest and statistically
significant (p<0.01) direct correlation of AOA and antistaphylo-
coccal effect is observed in the leaf extracts of A. altaicum Pall.
(r=0.80). The seeds of A. elatum Regel were also characterized
by similar strong and statistically significant (p<0.009) indicators
(r=0.77).

Attention is drawn to the correlation indicators of endem-
ic species A. shugnanicum Vved. and A. pamiricum Wendelbo.
There is a direct moderate correlation (r=0.68, p<0.031) between
the AOA and anti-staphylococcal effect of A. schugnanicum Vved
seeds. At the same time, no significant correlation was found be-
tween the studied biocomponents and the level of antibacteri-
al effect on S. aureus in extracts from all parts of A. pamiricum
Wendelbo. The available correlations were weak and statistically
insignificant (p>0.05).

Extracts obtained from selected parts of A. carolinianum DC.
and A. sativum L. showed a moderate direct correlation for the
bulbs of A. carolinianum DC (r=0.65; p=0.031), and for the seeds
of A. sativum L. (r=0.66; p=0.038). For other parts of this plant
species correlation was weak and insignificant (p>0.05).

In our opinion, it is necessary to emphasize a statistically sig-
nificant (p<0.05) moderate indirect correlation between AOA and
antibacterial properties of A. hymenorhizum Ledeb. bulbs (r=-
0.64), i.e. the stronger the antibacterial properties, the lower the
AOA, which requires a more thorough analysis of the biologically
active components of the bulb of this plant in the future.

Noteworthy, weak correlation between the studied param-
eters of the extracts from the above- and underground parts of
the remaining 8 species of the genus Allium: A. ramosum L., A.
suworowii Regel, A. schoenoprasum L., A. obliquum L., A. lon-
gicuspis Regel, A. nutans L., A. senescens L., and A. oshaninii O.
Fedtsch. was statistically insignificant (p>0.05).

It should be noted here that none of the species showed
direct correlations between the content of total polyphenols
and anti-staphylococcal activity of extracts of above- and under-
ground parts of all plants included in the work (p>0.05).

Ambiguous results were obtained when studying the cor-
relation between the above parameters of the studied plants
against the reference strain Ps. aureginosa (Table 5). High cor-
relation was found between the indices of the A. suworowii
Regel bulb extract. In particular, a strong correlation was found
between antioxidant activity and antimicrobial properties of this
part of the onion (r=0.69; p=0.027).

Extracts from other parts showed a weak or negative cor-
relation between the content of total polyphenols and antiox-
idant activity with the antimicrobial effect against this microor-
ganism (p<0.05).

A direct weak correlation of AOA (r=0.40; p>0.05) and in-
direct weak correlation between the content of polyphenols
and antimicrobial properties (r=-0.36; p>0.05) were revealed in
the seeds of A. sativum L. There is a significant (p<0.05) indirect
moderate correlation (r=-0.69) between AOA and antimicrobial
properties in the bulb extract.

Various correlations were shown by extracts from different
parts of A. altaicum Pall. In particular, the leaf extract showed a
statistically insignificant direct weak correlation (r=0.44; p>0.05)
between the content of polyphenols, while the bulb extract was
characterized by a direct weak correlation (r=0.38; p>0, 05) be-
tween AOA and antimicrobial properties. A direct insignificant
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Tabauya 4 KoppenayuoHHasa cena3b Mexdy aHMUbaKmepuanbHsIMu
ceolicmeamu npomus S. aureus U co0epHaHuem nosaugeHonos u
AOA (no kpumeputo lupcoHa)

Cemsa/Seed
Nuct/Leave
JNlykosuua/Bulb

A. elatum Regel

Table 4 Correlation between antibacterial properties against S.
aureus and polyphenol content, and AOA (according to Pearson's
criterion)

r p r p

Cemsa/Seed
Nuct/Leave
JNlykoswuua/Bulb

Cemsa/Seed
Nunct/Leave
JNlykosuua/Bulb

Cemsa/Seed
Nuct/Leave
Jlykosuua/Bulb

A. corolinianum
DC.

A. hymenorhizum
Ledeb.

A. suworowii Regel

Cemsa/Seed
Nuct/Leave
JNykosuua/Bulb

A. pamiricum
Wendelbo

Cemsa/Seed
Nuct/Leave
JNykoswnua/Bulb

A. longicuspis Regel

Cemsa/Seed
Nuct/Leave
Nykosuua/Bulb

A. senescens L.

=0.77 =0.009 =-0.42 >0.05
=-0.23 >0.05 =-0.11 >0.05
=0.13 >0.05 =-0.33 >0.05
=0.40 >0.05 =0.22 >0.05
=0.02 >0.05 =-0.47 >0.05

=0.042 =0.18 >0.05
=0.32 >0.05 =0.05 >0.05
=0.04 >0.05 =-0.58 >0.05
=-0.64 =0.047 =-0.38 >0.05
=0.15 >0.05 =-0.53 >0.05
=0.14 >0.05 =-0.49 >0.05
=-0.28 >0.05 =0.15 >0.05
=-0.36 >0.05 =-0.30 >0.05
=0.10 >0.05 =0.12 >0.05
=0.61 >0.05 =0.20 >0.05
=-0.01 >0.05 =0.34 >0.05
=0.18 >0.05 =0.05 >0.05
=0.44 >0.05 =0.10 >0.05
=-0.33 >0.05 =0.06 >0.05
=0.06 >0.05 =-0.05 >0.05
=0.23 >0.05 =-0.15 >0.05

sativum L. imeeTcA HeKoTopas CTaTUCTUYECKM 3Haunman (p<0,05) 06-
paTHasA cpesHAA KoppenaumoHHan ceasb mexay AOA 1 aHTUMMKPOO-
HbIMW CBOICTBAMM B IKCTPaKTe M3 NyKoBuupl (r=-0,69).
PasHOO6pa3Hble KOPPenALMOHHbIE CBA3M MOKa3anu IKCTPaK-
Tbl U3 Pa3anyHbIX YacTei A. altaicum Pall. B yacTHOCTH, 3KCTPAKT 13
NINCTbEB MOKa3an CTaTUCTUYECKU He3HAYMMYIo npAmyto cnabyto Kop-

N

4

(p>0.05) correlation (r=0.44) between the content of polyphenols
and antimicrobial properties was also revealed in the seeds of
this plant. The AOA of this part of the plants had only a weak indi-
rect correlation with antimicrobial properties (r=-0.37).

Study of correlations between biocomponents and bacteri-
cidal activity of A. carolinianum DC. extracts showed that there
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Tabauya 5 KoppenayuoHHas cefasb mexdy aHmubakmepuasnsHsIMu
ceolicmeamu npomuse Ps. aeruginosa u codepaHuem noaugeHo108
u AOA (no kpumeputo MupcoHa)

Yactu pacteHui
Parts ofplants

Bupg pacteHuin
Plant species

Cems/Seed
Jluct/Leave
Nykosuua/Bulb
Cemsa/Seed
Nuct/Leave
Nykosuua/Bulb
Cems/Seed
Nuct/Leave
Jlykosuua/Bulb
Cems/Seed
Jlnct/Leave
Nykosuua/Bulb
Cems/Seed
Jluct/Leave
Nykosuua/Bulb
Cemsa/Seed
Nuct/Leave
Nykosuua/Bulb
Cems/Seed
JNuct/Leave
Jlykosuua/Bulb
Cems/Seed
Jluct/Leave
Nykosuua/Bulb
Cems/Seed
Jluct/Leave
Jyxkosuua/Bulb
Cemsa/Seed
Nuct/Leave
Nykosuua/Bulb
Cems/Seed
JNnuct/Leave
Jlykosuua/Bulb

A. oschanii
O. Fedtsch.

A. suworowii Regel

A. schoenoprasum L.

A. hymenorhizum Ledeb.

A. sativum L.

A. corolinianum DC.

A. elatum Regel

A. schugnanicum Vved.

A. altaicum Pall.

A. pamiricum
Wendelbo

A. senescens L.

Table 5 The correlation between antibacterial properties against Ps.
aeruginosa and polyphenol content, and AOA
(according to Pearson's criterion)

CopeprkaHue
AOA nonudeHonos
Content of polyphenols
r p r p
=0.10 >0.05 =0.18 >0.05
=-0.50 >0.05 =-0.04 >0.05
=-0.67 =0.049 =0.36 >0.05
=0.07 >0.05 =0.15 >0.05
=0.15 >0.05 =0.17 >0.05
=0.69 =0.027 =-0.11 >0.05
=0.20 >0.05 =0.26 >0.05
=0.23 >0.05 =-0.87 =0.001
=-0.68 =0.030 =-0.64 =0.046
* *

=-0.07 >0.05 =0.07 >0.05
=-0.59 >005 =0.12 >005
=0.40 >0.05 =-0.36 >0.05
=-0.01 >0.05 =0.24 >0.05
=-0.69 =0.026 =-0.46 >0.05
=0.29 >0.05 =0.18 >0.05
=0.37 >0.05 =-0.55 >0.05
=0.25 >0.05 =-0.61 >0.05
=-0.27 >0.05 =0.02 >0.05
=-0.29 >0.05 =0.03 >0.05
=-0.02 >0.05 =-0.35 >0.05
=-0.45 >0.05 =0.17 >0.05
=-0.32 >0.05 =-0.54 >0.05
=0.27 >0.05 =-0.17 >0.05
=-0.37 >0.05 =0.44 >0.05
=0.13 >0.05 =0.34 >005
=0.38 >0.05 =0.08 >0.05
=-0.22 >0.05 =0.13 >0.05
=-0.46 >0.05 =0.12 >0.05
=0.39 >0.05 =-0.04 >0.05
=-0.14 >0.05 =0.49 >0.05
=-0.47 >0.05 =0.16 >0.05
=0.21 >0.05 =-0.02 >0.05

NpumeyaHue: * — HEBO3MOMKHO NPOCAEAUTL KOPPEAALMIO, T.K. 3HAUEHWE aHTUMMUKPOBHbIX CBOWCTB AN BCeX NPob 0fMHaKoBoe
Note: * — it is impossible to trace the correlation, because the value of antimicrobial properties for all samples is the same

penaumoHHyto cBasb (r=0,44; p>0,05) mexay cogepaHnem nonnde-
HO/I0B, @ 3KCTPAKT M3 /IYKOBULbI XapaKTepu3oBaaca Npsamon cnaboi
KoppensaumoHHoi ceasbio (r=0,38; p>0,05) mexay AOA M aHTUMK-
KpO6HbIMM CBOMCTBaMM. TaKKe B CEMEHax BbIABAEHA NPAMas cTaTu-
cTyecku cnabas (p>0,05) KoppensumoHHas ceaAsb (r=0,44) mexay
cogepKaHvemM nonndeHoNoB U aHTUMUKPOBHbIMK cBoMcTBaMU. AOA
3TOW YacTV PACTEHUI MMeNa TOIbKO 0bpaTHYO clabyto KOpPeNALMOH-
HY'0 CBA3b C aHTUMUKPOBHbIMM cBoicTBamu (r=-0,37).

M3yueHne KoppenaLMOHHbIX CBA3eW Mex Ay GUOKOMNOHEHTaMM
1 BakTepuUMAHOCTLIO 3KeTpakToB A. carolinianum DC. yctaHoBwAo,
yTo UMeeTCs Npamasn cnabas (p>0,05) KoppenauunoHHas csasb (r=0,37)
meay AOA U aHTUMUKPOOHBIMU CBOMCTBAMM B IKCTPAKTE U3 INCTHEB.
IKCTPaKTbI U3 APYrMX YacTel MMeNM CTaTUYECKU He3HauMMble Koppe-
NALMOHHbIE CBA3W MEKAY U3y4eHHbIMK NapameTtpamu (p>0,05).

He ypanocb 0b6HapyWTb CTaTUCTUYECKM 3HAUMMBble KOppens-
LMOHHble CBA3N MEXAY Pa3MYHbIMKM MOKA3aTeNAMM IKCTPAKTOB,
NMONYYEHHbIMM M3 PasfMuHbIX YacTeit A. sativum L., A. pamiricum

was a direct weak correlation (r=0.37; p>0.05) between AOA and
antimicrobial properties in the leaf extract. Extracts from other
parts had statistically insignificant correlations between the stud-
ied parameters (p>0.05).

It was not possible to determine statistically significant cor-
relations between various indicators of extracts obtained from
different parts of A. sativum L., A. pamiricum Wendelbo, A. os-
haninii O. Fedtsch. There is a direct weak and statistically insignif-
icant correlation (p>0.05) between the AOA and the antimicro-
bial properties in the seed extract of these plants. Extracts from
other parts were characterized by moderate indirect correlations
(p>0.05) or a rather low correlation between the content of bio-
logically active substances and their antibacterial effect (p>0.05).

Extracts from the parts of 5 other species of the genus Al-
lium, such as A. oschaninii O. Fedtsch., A. schoenoprasum L., A.
schugnanicum Vlved., A. hymenorhizum Ledeb., and A. senescens
L. exhibited mainly indirect correlations between the studied bio-
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Wendelbo, A. oshaninii O. Fedtsch. Mpamas cnabas u cTaTUCTUYECKH
He3Hauumas B3ammocssasb (p>0,05) umeetca mexay AOA 1 NpoTUBO-
MWKPOBHBIM CBOMCTBOM B SKCTPAKTE U3 CEMAH 3TUX PacTeHUA. KC-
TPaKTbl U3 APYr1x 4YacTeil XapakTepusoBaauCb 0bpaTHbIMK Koppe-
NALMOHHBIMU CBA3AMM cpesHero yposHs (p>0,05) nan 3HaunUTeNbHO
HW3KOM B3aMMOCBA3bI0 MEXKAY OMONOTMYECKM aKTUBHBIMM BELLECTBA-
MM U MX aHTUBaKTepUuanbHbIM addekTom (p>0,05).

IKCTPaKTbl U3 yacTeit 5 ocTanbHbix BMAoB poga Allium — A.
oschaninii O. Fedtsch., A. schoenoprasum L., A. schugnanicum Vived.,
A. hymenorhizum Ledeb. n A. senescens L. mexay u3y4eHHbIMn 610-
IOTMYECKMMM NapameTpammi B OCHOBHOM 06/1a4anun 0bpaTHbIMM Kop-
PENALMOHHBIMK CBA3AMM, T.€. COfEepPKaHue obLmx nonndeHonoB U
AOA Haxoaunchb HUKe YPOBHS aHTUbaKTepuanbHoro apdekTa.

Pe3ynbTaTbl M3y4eHWA BO3MONKHOW KOPPENALMOHHOW CBA3U
MeXKay coaepaHnem nonndeHonos n AOA nccneayemblx PacTEHMUI ¢
nx 6akTepULMAHBIM 3GPEKTOM B OTHOLLEHWUM 3TaNIOHHOIO WTamma K.
pnheumoniae npuBeLeHbI B TabA. 6.

34ecb obpallaeTt Ha cebf BHUMaHWE HE3HAUMTENBHO BbICOKME
NOKa3aTeNn KoppenaumoHHbIX CBA3EM MeXay M3ydaeMbiMKU KOMMO-
HEHTaMM W aHTUOAKTEPUANbHBIM CBOMCTBOM 3KCTPAKTOB, MOJyYEH-

Tabnuya 6 KoppenayuoHHAA c853b Mex0y aHMuUbAKmMepuasnbHbIMu
ceolicmsamu npomus KI. pneumoniae u codepxcaHuem nonugeHonos
u AOA (no kpumepuro MupcoHa)

Cemsa/Seed
Jluct/Leave
Nykosuua/Bulb
Cemsa/Seed
Nuct/Leave
JNlykosuua/Bulb
Cemsa/Seed
Nuct/Leave
Nykosuua/Bulb
Cemsa/Seed
Jluct/Leave
Nykosuua/Bulb
Cemsa/Seed
Jluct/Leave
Nykosuua/Bulb
Cemsa/Seed
Nuct/Leave
Jlykosuua/Bulb
Cemsa/Seed
Nuct/Leave
JNlykosuua/Bulb
Cemsn/Seed
Jluct/Leave
Nykosuua/Bulb
Cemsa/Seed
Jluct/Leave
Nykosuua/Bulb
Cemsa/Seed
Nuct/Leave
Jlykosuua/Bulb

A. oschanii O. Fedtsch.

A. pamiricum
Wendelbo

A. altaicum Pall.

A. hymenorhizum Ledeb.

A. sativum L.

A. corolinianum DC.

A. elatum Regel

A. senescens L.

A. ramosum L.

A. suworowii Regel

logical parameters, i.e. the content of total polyphenols and AOA
were below the level of antibacterial effect.

Correlation rates between the content of polyphenols
and the AOA of the studied plants with their bactericidal effect
against the reference strain KI. pneumoniae are given in Table 6.

Slightly higher correlation rates between the studied com-
ponents and the antibacterial properties of extracts obtained
from parts of A. elatum Regel, A. hymenorhizum Ledeb. and
A. altaicum Pall. than in other species of the studied plants
were found in the study, although the results were insignificant
(p>0.05).

In particular, a moderate direct correlation was found be-
tween the content of polyphenols and antimicrobial properties in
the leaves (r=0.55) of A. elatum Regel and between the AOA and
antibacterial properties in the seeds of A. hymenorhizum Ledeb.
(r=0.50) and A. altaicum Pall. (r=0.51),while extracts obtained
from this and other parts of other plants showed only direct
weak correlations.

Our studies showed that there was a statistically insignifi-
cant (p>0.05) direct weak correlation between the content of

Table 6 Correlation between antibacterial properties against KI.
pneumoniae and the content of polyphenols, and AOA
(according to Pearson's criterion)

CopepikaHue
nonudeHonos
Content of polyphenols
P r P
=-0.11 >0.05 =-0.28 >0.05
=-0.28 >0.05 =-0.27 >0.05
=-0.03 >0.05 =0.54 >0.05
=0.04 >0.05 =-0.59 >0.05
=-0.28 >0.05 =-0.24 >0.05
=0.04 >0.05 =-0.19 >0.05
=0.51 >0.05 =-0.39 >0.05
=-0.55 >0.05 =-0.01 >0.05
=0.21 >0.05 =-0.61 >0.05
=0.50 >0.05 =0.17 >0.05
* *
=0.08 >0.05 =-0.49 >0.05
=0.04 >0.05 =0.43 >0.05
=0.40 >0.05 =-0.29 >0.05
=-0.22 >0.05 =-0.06 >0.05
=-0.06 >0.05 -0.18 >0.05
=-0.49 >0.05 =0.11 >0.05
=0.51 >0.05 =-0.07 >0.05
=-0.35 >0.05 =0.18 >0.05
=-0.32 >0.05 =0.55 >0.05
=0.44 >0.05 =-0.51 >0.05
=0.08 >0.05 =-0.45 >0.05
=0.01 >0.05 =-0.39 >0.05
=0.15 >0.05 =0.44 >0.05
=-0.39 >0.05 =-0.11 >0.05
=0.07 >0.05 =-0.24 >0.05
=-0.60 >0.05 =0.08 >0.05
=-0.27 >0.05 =0.23 >0.05
=0.21 >0.05 =0.21 >0.05
=0.26 >0.05 =-0.05 >0.05

MNpumeyaHue: * — HEBO3MOMKHO NPOCAEAUTL KOPPENSALMIO, T.K. 3HAYEHWUE aHTUMMUKPOBHbIX CBOWMCTB AN1A BCeX NPO6 OAMHAKoBOe
Note: * — it is impossible to trace the correlation, because the value of antimicrobial properties for all samples is the same
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HbIX U3 YacTeil A. elatum Regel, A. hymenorhizum Ledeb. n A. altaicum
Pall., yem y apyrvx BUZOB MUCCNELYEMbIX PACTEHWUI, XOTA PE3yNbTaThI
CTaTUCTUYECKM He3Hauumble (p>0,05).

B yacTHOCTH, BbIABNIEHA NPAMAn KOPPENALMOHHAA CBA3b CPea-
HEel CTeneHun Mexay CofepKaHWem NoAUPEHON0B M aHTUMUKPOD-
HbIMKM CBOWCTBaMM B AnCTbAX (r=0,55) A. elatum Regel u cpegHeit
cTeneHn B3ammocBsasb mexay AOA v aHTMBaKTepuanbHbIMU CBOM-
cTBaMu B cemeHax A.  hymenorhizum Ledeb. (r=0,50) u A. altaicum
Pall. (r=0,51), Koraa 3KCTPaKTbl, NONY4YEHHbIE U3 3TOTO U APYr1X YacTel
OCTa/IbHbIX PACTEHMIA, AEMOHCTPUPOBAAMU TO/MLKO Mpsmble ciabble
KOpPENALMOHHbIE CBA3N.

Hawwu uccnefoBaHWA MOKa3anu, YTO UMEETCA CTAaTUCTUYECKM
He3Haummasn (p>0,05) npsamas cnabas KoppenaLMOHHas CBA3b MEXAY
cogepaHuem nonudeHosIoB U aHTUBAKTEPUAbHBIMK CBOWMCTBaMM
(r=0,43) B 3KCTpaKTe M3 cemaH U Npamas cnabas KoppPensLUoHHas
cBA3b mexkay AOA 1 aHTMbaKTepuanbHbIMM CBOMCTBAMM B SKCTPAKTE
n3 nuctbeB A. sativum L. (r=0,43; p>0,05).

HeobxoauMo oTMETUTb Cnabyto B3aMMOCBA3b MENIY COAep-
*KaHWem nosMPeHON0B U NPOTUBOMMKPODBHBIM 3PEKTOM NYKOBUL,
A. oschaninii O. Fedtsch. (r=0,54; p>0,05) n A. senescens L. (r=0,44;
p>0,05), 4To He BbISBNEHO B IKCTPAKTaX U3 3TOM NOA3EMHOW YacTu
[APYTUX pacTeHuid.

IKCTPaKTbl HaZ- M Noa3eMHbIx Yacter A, carolinianum DC., A.
ramosum L., u A. suworowii Regel He AEMOHCTPUPOBANM NPAMBbIE KOP-
PEeNALMOHHbIE CBA3WN MEXKAY U3yYaemMbIMM NapameTpamm 1 061asanm
TO/IbKO 0BPATHBIMM NOKa3aTeNAMU B3aUMOCBA3H.

[laHHble, NpuBeAEHHble B Tabn. 7, NOKA3bIBAKOT, YTO IKCTPaK-
Tbl TONIBKO 5 UCCNeayeMbIX PaCTEHWI AEMOHCTPUPYIOT B3aUMOCBS3b
MeXay BMONOrMYECKM aKTUBHBIMU KOMMOHEHTaMU M UX aHTMDaKTe-
pYanbHbIMK CBOWCTBaMM B OTHOLWEHUM E. coli. Tak, A. hymenorhizum
Ledeb. 6bln1 €4MHCTBEHHBIM BUAOM U3 YUC/IA UCCIEAYEMBIX PACTEHU,
Y KOTOPOT0 3KCTPaKTbl 2 YacTel AEMOHCTPUPOBA/IN KOPPENALMOHHbIE
CBA3M PA3NMYHOTO YPOBHA. TaK, JIYKOBMLA MOKa3ana B3aMMOCBA3b
npsiMoii cpesiHel cunbl (r=0,57), a cemeHa 0bnaganu npsamoit cnaboi

Tabnuya 7 KoppenayuoHHasa ceasb mexody aHMuUbaKmepuanbHsImMu
ceolicmsamu npomus E. coli u codepxarHuem nonugeHonos u AOA

(no kpumeputo MupcoHa)

Bupg, pacteHuin
Plant species

Yactu pacteHuit
Parts of plants

Cems/Seed
JNluct/Leave
Jlykosuua/Bulb
Cems/Seed
Nnct/Leave
JNlykosuua/Bulb
Cems/Seed
JNuct/Leave
Nykosuua/Bulb
Cems/Seed
Nnct/Leave
JNlykosuua/Bulb
Cema/Seed
Nuct/Leave
Jlykosuua/Bulb

A. hymenorhizum Ledeb.

A. ramosum L.

A. altaicum Pall.

A. oschaninii O. Fedtsch.

A. sativum L.

polyphenols and antibacterial properties (r=0.43) in the seed ex-
tract and a direct weak correlation between the AOA and anti-
bacterial properties in the leaf extract of A. sativum L. (r=0.43;
p>0.05).

It should be noted that there is a weak correlation between
the content of polyphenols and the antimicrobial effect of A. os-
chaninii O. Fedtsch (r=0.54; p>0.05) and A. senescens L. bulbs
(r=0.44; p>0.05), which was not found in extracts from the under-
ground part of other plants.

Extracts of above and belowground parts of A. carolinianum
DC., A. ramosum L., and A. suworowii Regel did not demonstrate
direct correlations between the studied parameters and had only
negative correlation indicators.

The data given in table 7 show that extracts from only 5 of
the studied plants demonstrate the correlation between biologi-
cally active components and their antibacterial properties against
E. coli. Thus, A. hymenorhizum Ledeb. was the only species
among the studied plants, in which extracts of 2 parts showed
correlations of various strength. The bulb showed a direct mod-
erate correlation (r=0.57), while the seeds had a direct weak cor-
relation (r=0.50). The difference between them was statistically
insignificant (p>0.05). In the remaining 4 species, extracts of only
one part had a weak correlation. In particular, in A. altaicum Pall.
Seed extracts (r=0.50) showed a direct weak correlation between
the total polyphenols content and bactericidal activity, bulbs of
the species A. ramosum L. (r=0.51) and A. sativum L. (r=0.36)
were characterized by a similar correlation. At the same time, all
these correlations were statistically insignificant (p>0.05).

Thus, our results allow us to conclude that the above- and
underground parts of some wild and endemic species of the ge-
nus Allium growing in Tajikistan have different level of AOA due
to the content of total polyphenols. The content of total poly-
phenols and the AOA of extracts obtained from various parts of

Table 7 Correlation between antibacterial properties against E. coli
and polyphenol content, and AOA (according to Pearson's criterion)

CopeprkaHue
AOA nonndeHonos
Content of polyphenols
r p r p
=0.50 >0.05 =-0.94 =0.000
=-0.03 >0.05 =0.34 >0.05
=0.57 >0.05 =0.16 >0.05
=0.21 >0.05 =0.22 >0.05
=0.02 >0.05 =-0.19 >0.05
=0.09 >0.05 =0.51 >0.05
=0.24 >0.05 =0.50 >0.05
=-0.12 >0.05 =0.25 >0.05
=-0.60 >0.05 =-0.15 >0.05
=0.13 >0.05 =0.20 >0.05
=-0.03 >0.05 =-0.40 >0.05
=-0.43 >0.05 =0.10 >0.05
=0.11 >0.05 =-0.37 >0.05
* *
=0.20 >0.05 =0.36 >0.05

NpumeyaHwe: * — HEBO3MOXKHO NPOCAEAUTb KOPPENALMIO, T.K. 3HAUEHUE aHTUMMKPOBHBIX CBOICTB ANA BCEX NP6 0aMHaKoBOe
Note: * — it is impossible to trace the correlation, because the value of antimicrobial properties for all samples is the same
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CWAbl KoppenaumoHHow ceasbio (r=0,50). Mpu 3ToM pasHMLa MexXay
HUMMK BblNa CTAaTUCTUYECKM He3Hauumoii (p>0,05). Y ocTanbHbiX 4
BUA0B KOPPENALMOHHOM CBA3bO CNaboit cubl 061aann IKCTPaKTbI
TO/IbKO 0AHOM YacTu. B yactHoctH, y A. altaicum Pall. npamyto chabyto
B3aMMOCBA3b COAEPKaHUA 06WMX NonndeHoNoB ¢ BakTepuumuaHo-
CTbl0 AeMOHCTpUpoBanu cemena (r=0,50), aHanorMyHoM Koppenaum-
OHHOM CBA3bIO XapaKTepM30BaAUCh NYKOBULLbI BUA0B A. ramosum L.
(r=0,51) n A. sativum L. (r=0,36). Mpw 3TOM, BCe YKa3aHHble Koppens-
LIMOHHbIe CBA3M BbIAN CTAaTUCTUYECKM HE3HAYMMbIMK (p>0,05).

Takum 06pasom, NoNyYeHHbIE HAMU Pe3yNLTaTbl NO3BOAAIOT 3a-
KNIOUNTb, YTO HaZI3EMHbIE M NOA3EMHbIE YacTh HEKOTOPbIX AUKOPACTY-
LLMX M SHAEMUYHbIX BUAOB poaa Allium, npouspactarolmx B TafKuKu-
CTaHe, 06nafatoT pasnnyHom cTeneHbto AOA Gnarofaps CoAepPKaHMIO
0bwyx nonndeHonos. CopeprkaHne obwmx nonudeHonos n AOA
9KCTPAKTOB, MOMYYEHHBIX M3 Pa3/IMYHbIX YacTel pacTeHwii, BapbupyeT
B 60/IbLUMX AMana3oHax. B HEKOTOPbIX CIyyasx NPOCAEXKMBaOTCA Nps-
Mble KOPPENALMOHHbBIE CBA3WN Pa3NNYHOM CUJIbl MEXIY COAEpHKaHNEM
NOAUPEHONOB M CYMMAPHbBIM KONMYECTBOM aHTUOKCUAAHTOB B Pa3nny-
HbIX YaCTAX C MPOTUBOMUKPOOHBIMU 1 GYHIMUMAHBIMK CBOMCTBaMM. B
OTAE/bHbIX CAyYasX, SHAEMUYHbIE BUAbl —A. schugnanicum Vved. n A.
pamiricum Wendelbo — BbipaXKeHHO OT/IMYAIOTCA Kak MeXay Cob0oM, Tak
W OT APYIMX WMPOKO PacnpoCTPaHEHHbIX AMKOPACTYLWMX BUAOB Posa
Allium, nponspacTatowmx B TagKUKUCTaHE.

UccnepoBaHue Koppenauun mexpy copepraHuem 6UoKom-
NOHEHTOB C NPOTUBOMUKPOGHO U GYHIULUMAHOM aKTUBHOCTbIO B 3a-
BMCMMOCTM OT BbICOTbI NPOM3pAcTaHua. B npouecce paboTbl Ham yaa-
nocb cobpatb 2 BUAA NiyKa — A. oshaninii O. Fedtsch. n A. suworowii
Regel, npov3pacTatowmx Ha PasnnyYHbIX BbiCOTax. PesynbTaTbl Uccie-
[l0BaHMA copepkaHua obwmx nonmdeHonos, AOA Haa- U NOA3EMHbIX
yacteit A. oshaninii O. Fedtsch. 1 nx BO3MoKHas B3aMOCBA3b C NPo-
TUBOMMKPODOHOM aKTUBHOCTbIO NPUBELEHDI B Tab. 8.

Mo AaHHbIM OTAENbHbIX AaBTOPOB, BbICOTA Haf YPOBHEM MOpPS
3aMeTHO B/IMAET Ha AMHAMMKY HaKoNAeHUA BUONOTUYECKM aKTUBHbIX
coeamMHeHui pacteHuid [22, 23]. Hamu yCTaHOBNEHO, YTO HaKomn/e-
HME W3YYEHHbIX HaMM BUOKOMMOHEHTOB MPUMEPHO OAMHAKOBO BO
BCEX YacTAX BHE 3aBUCMOCTM OT MECTA M BbICOTbI NPOM3pacTaHua. B
TOXe Bpemsi, HabNoAAKOTCA HEKOTOPbIE CTAaTUCTUYECKM HE3HAYMMble
B3aMMOCBA3M. B 4aCTHOCTH, NPU OAMHAKOBLIX MOKA3aTeNAX COAEPHKa-
HuA 061X nosmdeHonos — ot 11,11+0,11 mr/mn go 11,32+0,11 mr/
MA 1 cymmapHoit AOA — ot 5,3740,02 mr/mn ao 5,65+0,02, nykosuupl
pacTeHwi, CobpaHHbIX Ha Pa3HbIX BbICOTAX, BbIPAXKEHHO PAa3NNYaNUCh
no cnocobHOCTU MHIMBMPOBATL POCT 3TAJIOHHOTO LWTAaMMa S. aureus.
Tak, Npu TakMx NOKa3aTenax 30Ha NOAABNEHMS POCTA STOTO 3Ta/lOHHO-
ro LWTamma 3KCTpakTamu A. oschaninii O. Fedtsch., npouspacratowero
Ha BbicoTe 1449 m (oKpaunHa Kuwnaka Xywépu, Bapsobckoe yuiense),
coctasuna 11,00£0,21 mm, a Ha BbicoTe 2320 m (BoTaHMYeCKMiA cag,
I'BAO) He npesbiwana 8,60£0,22 MM. B TO e Bpems, Npy TaKOM e
3HaYeHWUM NoKaszaTe M BMOKOMMOHEHTOB B IYKOBMLLAX PACTEHUM, CO-
6paHHbIX Ha BbicoTax 1240-1260 m (KoHzapa, Bap3obckoe yuenbe 1
Aldpak, Pammutckoe yuiense) v BbicoTbl 1400 m (Bopyx, Ucdapa, Cor-
Auniickas 061acTb), NPOABAAAM AOCTATOYHO BbICOKYIO CTENEHb baKTe-
PULMAHOCTM — 30Ha NoAaBeHus pocTa bbina fo 19,50+0,31 mm.

OtmeuyaeTcs 06paTHan NoiHaA KOpPenaLMoHHas cBaA3b (Tabn. 9)
MEXKAy aHTMBaKTepManbHOW aKTUBHOCTbIO E. coli U BbICOTOW NPOUs-
pacTaHuMA Hag, YPOBHEM MOPA BO BCEX YACTAX UCCNELyeMOoro NyKa (ce-
MEHa, IMCTbA U JIYKOBMLIA) — YeM BbilLe MECTO NPoM3pacTaHus, Tem
HUKe NPoTMBOBaKTEPUanbHble cBoicTBa npoTumB E. coli, u, Haobopor,
YeM HUXKE MECTO NPOoM3pacTaHus, TEM Bbile aHTUOAKTepWasibHble
CBOWCTBA OTHOCUTE/IbHO MMKpPOOpraHusma E. coli (r=-1,00; p<0,01).

AHaNOTMYHbIN XapaKTep B3aMMOCBA3M BbIABIEH MeXIy COAep-
KaHMeM BMOKOMMNOHEHTOB C QYHIMUMAHON aKTUBHOCTBIO B CEMEHAaX
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plants vary over a wide range. In some cases, there are direct
correlations of varying strength between the content of poly-
phenols and the total amount of antioxidants in various parts of
the plant with antimicrobial and fungicidal properties. In some
cases, endemic species A. shugnanicum Vved. and A. pamiri-
cum Wendelbo distinctly differ both from each other and from
other widespread wild species of the genus Allium growing in
Tajikistan.

Study of the correlation between the content of biocom-
ponents with antimicrobial and fungicidal activity, depending
on the altitude of plant growth. In the process of work, we man-
aged to collect 2 types of onions — A. oshaninii O. Fedtsch. and A.
suworowii Regel growing at different heights above sea level. The
results of the study of the total polyphenols content, the AOA of
the above- and underground parts of A. oshaninii O. Fedtsch.
and their possible correlation with antimicrobial activity are given
in Table 8.

According to some authors, altitude above sea level signifi-
cantly affects the dynamics of accumulation of biologically ac-
tive plant compounds [22, 23]. We have found that the accumu-
lation of the biocomponents studied by us is approximately the
same in all parts, regardless of the growth place and altitude.
At the same time, some statistically insignificant relationships
are observed. In particular, with the similar content of total
polyphenols — from 11.11+0.11 to 11.3240.11 mg/ml, and total
AOA - from 5.37%0.02 to 5.65+0.02 mg/ml, bulbs of plants col-
lected at different heights above sea level considerably differed
in their ability to inhibit the growth of the S. aureus reference
strain. Thus, with such indicators, the zone of suppression of
the growth of this reference strain by extracts of A. oschaninii
O. Fedtsch., growing at an altitude of 1449 m (outskirts of Khu-
shyori village, Varzob gorge), was 11.00+£0.21 mm, while at a
height of 2320 m (Botanical Garden, GBAO) it did not exceed
8.60£0.22 mm. At the same time with the same value of bio-
components the plant bulbs collected at altitudes of 1240-1260
m (Kondara, Varzob gorge and Yafrak, Ramit gorge) and 1400 m
(Vorukh, Isfara, Sughd region) showed a fairly high bactericidal
activity (the zone of growth suppression was up to 19.50+0.31
mm).

There was an indirect complete correlation (Table 9) be-
tween the antibacterial activity against of E. coli and the altitude
of plant growth in all parts of the studied onion (seeds, leaves
and bulbs): the higher the place of growth above sea level, the
lower the antibacterial properties against E. coli, and vice versa,
the lower the place of growth, the higher the antibacterial prop-
erties against this microorganism (r=-1.00; p<0.01)

A similar pattern of the relationship was found between
the content of biocomponents with fungicidal activity in the
seeds and bulbs of this plant species. Extracts from these parts
of plants growing at an altitude of 1370 m (Yafrak, Ramit gorge)
showed a significantly increased antifungal activity with the fol-
lowing growth inhibition zone: seeds — 19.60+0.34 mm and bulb
—25.00£0.37 mm, i.e. approximately 2-2.5 times higher than the
fungicidal activity of all parts of plants growing both below and
above this altitude.

Other researchers also report a possible relationship be-
tween the factors of the altitude gradient and fungicidal activity.
In particular, it has been reported that altitude can play an im-
portant role in plant growth, and this is related to sunlight inten-
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Tabauya 9 KoppenayuoHHeil aHanus npomusomukpobHol akmus-
Hocmu Hao- u nodsemHelx yacmeli Allium oshaninii O. Fedsch. 8 3a-
8UCUMOCMU 0M 8bICOMbI NPOU3PACMAHUA (No Kpumeputo MupcoHa)

Table 9 Correlation analysis of the antimicrobial activity of the above-
and underground parts of Allium oshaninii O. Fedsch. depending on
the altitude of plant growth (according to Pearson's criterion)

Cemsa/Seed
BuicoTa r =0.69 =-0.05 =-0.56 =0.41 =-0.18 =-1.00 =-0.34
Height p >0.05 >0.05 >0.05 >0.05 >0.05 <0.01 >0.05
Nuct/Leaf
Bbicota r =0.93 =0.80 =-0.75 =-0.34 =-0.07 =-1.00 =-0.34
Height p =0.021 >0.05 >0.05 >0.05 >0.05 <0.01 >0.05
JNlykoeuua/Bulb
BbicoTa r =0.07 =0.24 =-0.75 =0.35 =-0.25 =-1.00 =-0.34
Height p >0.05 >0.05 >0.05 >0.05 >0.05 <0.01 >0.05

MNpumeyanua: A — aHTMOKCUAAHTBI; M — nonndeHonbl
Notes: A — antioxidants; P — polyphenols

Tabnuya 10 CodeprcaHue nonugeHon08, GHMUOKCUOAHMOB U NPOMUBOMUKPOOHAS GKMUBHOCMb HAO- U nod3emMHbix yacmel Allium suworowii

Regel 8 3a8ucumocmu om 8bICOMbI NPOU3PACMAHUSA

AHTUBaKTepuanbHble u GpyHrMUnaHbIe ceoiicTea (Mm)

23
3 5 3 3
3 =5 o g § _ S
X 2 o > S 3 3
) s 7 3 3 2 © 2
E & 5 3 5 . §
= g <
[apa, 5,24+0,02 6,36+0,13 Cems 8,00+0,21 7,90+£0,23  7,9040,23 7,30£0,15 9,90+0,28
PamuTckoe 1798 4,69+0,06 10,11+0,02 Jlnct 7,20£0,13 7,30£0,15  7,20%0,13 7,30£0,15 7,70£0,15
ylenbe 5,74+0,03 10,99+0,07 JlykoBuua 10,40+0,27 8,60+0,22  8,20+0,25 8,00+0,15 11,00+0,26
CUEKYX, 5,34+0,04 6,01+0,13 Cemn 7,90+0,18 7,30+0,15 10,40+0,27 7,20%0,13 9,90+0,23
MMccapckui 1492 4,80+0,04 10,11+0,02 Nnct 7,304£0,15 7,40+0,16  7,90+0,18 7,20+0,13 7,9040,23
palioH 5,79+0,02  10,44+0,05 /ykoBuua 10,30+0,26 8,30+0,26 10,80+0,25 8,00+0,15 10,20+0,20
BacceitH peku 5,24+0,01 5,83+0,05 Cems 10,30+0,21  8,40+0,16 10,10+0,23 10,40+0,27 19,00+0,37
Bap306, 1436 4,68+0,05 10,35+0,07 Jlnct 9,3040,21 7,40+0,16  7,70%0,15 7,90+0,18  10,10+0,35
Bap3ob6ckoe 5,62+0,02 10,58+0,03 JlykoBuua 11,60+0,27 9,80+0,20 11,10+0,31 11,20+0,29 19,30+0,40
yuwenbe
Adpak, 5,39+0,03 5,89+0,13 Cems 15,50+0,31 7,40+0,16  7,30+0,15 7,60+0,22 7,80+0,20
Pamutckoe 1370* 5,41+0,11 10,77+0,04 Nnct 10,20+0,39 7,40+0,16  7,20+0,13 7,3040,15 7,3040,15
ywenoe 5,58+0,03 10,57+0,04 Jlykosuua 12,30+0,54 8,6010,22 7,70+0,21 8,60+0,16 10,80+0,25
KoHpapa, 4,96+0,07 6,3410,15 Cems 9,9040,32 7,30£0,15  7,7040,21 7,9040,23 8,3040,26
Bapsobckoe  1187** 4,51+0,04 10,01+0,05 Jlnct 8,0010,21 7,20£0,13  7,4040,16 7,30£0,15 7,60+0,22
ylenbe 5,20+0,02 10,80+0,03 Jlykosuua 11,00+0,26 8,30+0,15 9,90+0,18 8,40+0,16  11,20+0,29

N NYKOBULAX OAHHOTO BMZAA PACTEHMA. IKCTPAKTbl M3 3TUX YacTei
pacTeHuit, npouspacTalolmx Ha Bbicote 1370 m (Adpak, Pamutckoe
ylLenbe), NOKa3asn MOBbILEHHYIO NPOTUBOrPUOKOBYIO aKTMBHOCTb
C 30HOW NnoaaBneHus pocta: cemeHa — 19,60+0,34 mm v nyKosuua —
25,00£0,37 mm, T.€. npuMepHO B 2 1 2,5 pasa bonbLue, Yem GyHTMLMA-
HaA aKTMBHOCTb BCEX YACTeW PACTEHMI, MPOU3PACTAOLLMX KaK HUXKeE,
TaK BblLLE 3TOM TOYKM Ha, YPOBHEM MOPA.

O BO3MOMHOM B3anMOCBA3M GaKTOPOB BbICOTHOIO rpaAneHTa ¢
bYHMMUMAHOW aKTMBHOCTbIO COOBLIAIOT U Apyrue uccnegosatenu. B
YaCTHOCTH, COOBLLAETCA, YTO BbICOTA MOXKET WUIpaTb BaXKHYIO PO/b B
pocTe pacTeHMi, U 3TO CBA3AHO C MHTEHCUBHOCTbLIO COTHEYHOTO CBETa,
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sity, water supply, temperature conditions, and plant nutrients
availability [24].

Table 10 shows the results of a regression analysis of the
content of total polyphenols and the AOA of the above- and be-
lowground parts of A. suworowii Regel and their possible rela-
tionship with antimicrobial and fungicidal activity depending on
the altitude.

There is no correlation between the content of biocompo-
nents with antimicrobial and fungicidal activity, depending on
the altitude of plant growth and place of collection of the studied
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Table 10 Correlation analysis of the antimicrobial activity of the above- and underground parts of Allium oshaninii O. Fedsch. depending on the
altitude of plant growth (according to Pearson's criterion)

[e S
9\ =
9 2 S - 3
5 3 5 . §

g <
5.24+0.02  6.36%0.13 Seed 8.00+0.21  7.90+0.23 7.90+0.23  7.30£0.15  9.90+0.28
D_afaf 1798  4.69+0.06  10.110.02 Leaf 7.20+¢0.13  7.30+0.15 7.20%0.13  7.30£0.15  7.70+0.15
Ramit gorge 5.74+0.03  10.99+0.07 Bulb 10.40+0.27 8.60+0.22 8.20+0.25  8.00+0.15  11.00%0.26
, 5.34+0.04  6.010.13 Seed 7.90+0.18  7.30+0.15 10.40+0.27 7.20+0.13  9.90+0.23
Siyokuh, 1492  4.80:0.04  10.11:0.02 Leaf 7.30+0.15  7.40:0.16  7.90+0.18  7.20:0.13  7.90%0.23
Hissar region 5.79+0.02  10.44%0.05 Bulb 10.30+0.26  8.30%0.26 10.80+0.25 8.00£0.15  10.20+0.20
Basin of the 5.24+0.01  5.83%0.05 Seed 10.30£0.21 8.40+0.16 10.10+0.23 10.40+0.27 19.00%0.37
Varzob River, 1436  4.6840.05  10.35%0.07 Leaf 9.30+0.21  7.40+0.16 7.70+0.15  7.90+0.18  10.10%0.35
Varzob gorge 5.62+0.02  10.58+0.03 Bulb 11.60£0.27 9.80+0.20 11.10+0.31 11.20+0.29 19.30%0.40
5.39+0.03  5.89+0.13 Seed 15.50+0.31 7.40#0.16 7.30¢0.15  7.60+0.22  7.80+0.20
Ya.frak' 1370% 5.41#0.11  10.77#0.04 Leaf 10.20£0.39  7.404#0.16 7.20+0.13  7.30#0.15  7.30%0.15
Ramit gorge 5.58+0.03  10.57+0.04 Bulb 12.30+0.54 8.60%0.22 7.70£0.21  8.60+0.16  10.80+0.25
4.96+0.07  6.34+0.15 Seed 9.90+0.32  7.30+0.15 7.70+0.21  7.90+0.23  8.30+0.26
Kondara, 1187** 4.5130.04 10.010.05 Leaf 8.00£0.21  7.20%¥0.13 7.40%0.16  7.30%0.15  7.600.22
Varzob gorge 5.20+0.02  10.80+0.03 Bulb 11.00£0.26  8.30+0.15 9.90+0.18  8.40+0.16  11.20%0.29

Note: * — Allium suworowii Regel was collected in the town of Yafrak, at an altitude of exactly 1370 m, in contrast to Allium oschaninii O. Fedsch., which was collected in
the same place, but at an altitude of 1260 m (Table 8); ** — Allium suworowii Regel was collected in the town of Kondara, at an altitude of exactly 1187 m, in contrast to
Allium oschaninii O. Fedsch., which was collected in the same place, but at analtitude of 1240 m

Table 11 Correlation analysis of antimicrobial activity of above- and
belowground parts of Allium suworowii Regel depending on the
altitude of plant growth (according to Pearson's criterion)

Tabauya 11 KoppenauuoHHsll aHanu3 NpomusoMuKkpobHol akmus-
Hocmu Haod- u nodzemHbix yacmeli Allium suworowii Regel 8 3asucu-
MOCMU 0Om 8bICOMbI NPOU3PACMAHUA (no kKpumeputo [upcoHa)

_—_ S. aureus Ps. aeruginosa KI. pneumoniae E. coli Candida

Cemsa/Seed

Buicota r =0.45 =0.20 =-0.44 =0.40 =0.12 =-0.22 =0.11

Height p >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05
Nuct/Leaf

BbicoTa r =0.03 =-0.13 =-0.44 =0.25 =-0.14 =-0.06 =-0.02

Height p >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

JNlykoeuua/Bulb
BuicoTa r =0.79 =-0.52 =-0.47 =0.08 =0.28 =-0.19 =-0.07
Height P >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

Mpumeyanus: A — aHTMOKCUAAHTbI; M — nonndeHonbl
Notes: A — antioxidants; P — polyphenols

raw materials, i.e. the difference was not statistically significant,
as shown in Table 11.

KONMYECTBOM BOZbl, TEMMNEePaTypPHbIMM YCAOBUAMM U AOCTYMNHOCTbIO
NUTaTeNbHbIX BELLECTB A1 pacTeHuit [24].

B 1abn1. 10 noKasaHbl pe3y/bTaTbl PErPECCMBHOIO aHaNM3a Mo co-
JepaHuio 06wyx nonnderonos 1 AOA HaZi- M NOA3EMHbIX YacTen A.
suworowii Regel 1 x BO3MOKHas B3aMMOCBA3b C NPOTUBOMUKPOBHOW
1 QYHIMUMAHON aKTMBHOCTbIO B 3aBUCMMOCTYM OT BbICOTbI NPOM3pac-
TaHus.

Koppenauumu mexay coaep:kaHneM BUOKOMMNOHEHTOB C NPOTH-

CONCLUSION

Thus, for the first time we have studied correlations be-
tween biologically active components and antimicrobial and
fungicidal properties of some species of the genus Allium grow-

BOMMKPOOHOM 1 GYHIMLMAHOM aKTUBHOCTBIO B 3aBUCMMOCTM OT BbICO-
Tbl U MecTa cbopa UCCAelyemoro Cbipbs He HabalaaeTcs, T.e. PasHU-
La 6blna CTaTUCTUYECKM HE3HAYMMOW, YTO YKasaHo B Tabn. 11.

ing in Tajikistan, depending on the altitude gradient. Our results
allow us to conclude that the above- and underground parts of
some wild growing and endemic species of the genus Allium have
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3AKNIOMEHMUE

Takum 06pa3om, Bnepsble HaMK WU3y4YeHbl KOPPENALMOHHbIE
CBA3M MeXay OWONOrMYecKM aKTMBHBIMM KOMMOHEHTaMM, MPOTU-
BOMMKPOBHLIMU M GYHMMUMAHBIMU CBOMCTBAMM HEKOTOPbIX BMAO0B
poga Allium, npouspacratowyx B TagKMKUCTaHe, B 3aBUCHMOCTU OT
BbICOTHOMO rpaaveHTa. onyyeHHble HamMK pesybTaTbl MO3BOAAOT
3aK/II0YMUTb, YTO HAZL- M MOA3EMHbIE YACTU HEKOTOPbIX AMKOPACTYLLMX
N 3HAEMUYHBIX BUAOB poga Allium obnagatoT pasiMyHONM CTeneHbto
QHTUMOKCUAAHTHOM aKTMBHOCTM bnarofapsa CofepiKaHuio obwmx no-
nundeHonos. CoaepkaHne 0bLWMX NOAUPEHONOB N aHTUOKCUAAHTHAA
CMOCOBHOCTb 3KCTPAKTOB, MOJIYYEHHbIX M3 Pa3/IMYHbIX YacTen pac-
TEHWI, BapbupyloT B 6ONbLWIMX AMana3oHax. B HEKOTOPbIX Caydyasx
NPOC/IEXKMBALOTCA MPAMbIE KOPPENALMOHHBIE CBA3W PA3/UYHON CUAbI
MeXAay coaepiKaHnem noamdpeHoN0oB, aHTMOKCUAAHTHLIMU, NPOTMBO-
MMKPOBHBIMU U GYHIMUMOHBIMM CBOMCTBaMU. DHAEMUYHbIE BUADI —
A. schugnanicum Vved. n A. pamiricum Wendelbo — no sTum noka-
3aTe/IIM BbIPAXKEHHO OT/IMYALOTCA KaK Mexay coboi, TaK U OT Apyrnx
LUMPOKO PacnpocTpaHEHHbIX AMKopacTyLmx Buaos poga Allium.

varying degrees of antioxidant activity due to the content of total
polyphenols. The content of total polyphenols and the antioxi-
dant activity of extracts obtained from different parts of plants
vary over a wide range. In some cases, there are direct correla-
tions of varying strength between the content of polyphenols, an-
tioxidant, antimicrobial, and fungicidal properties. Endemic spe-
cies, such as A. shugnanicum Vved. and A. pamiricum Wendelbo,
clearly differ on these indicators from each other and from other
widespread wild species of the genus Allium.

JINTEPATYPA

1. Sagar NA, Pareek S, Sharma S, Yahia EM, Lobo MG. Fruit and vegetable waste:
Bioactive compounds, their extraction, and possible utilization. Comp. Rev
Food Sci Food Saf. 2018;17(1):512-31.

2. SantasJ, Almajano MP, Carbo R. Antimicrobial and antioxidant activity of crude
onion (Allium cepa L.) extracts. Int J Food Sci Technol. 2010;45(1):403-9.

3. WBaHoBa W, byxapos A®, banees [1H, Byxaposa AP, Kawunesa AU, Cepeant TM,
1 ap. Buoxumuueckuii coctas nctbes suaos Allium L. B ycnousax Mockos-
cKoi obnactu. JocmuxceHus Hayku u mexHuku AlK. 2019;33(5):47-50.

4. Liu Q, Meng X, Li Y, Zhao CN, Tang GY, Li HB. Antibacterial and antifungal
activities of spices. Int J Mol Sci. 2017;18:3-61.

5. Ahmad KhSh, Jameel M, Kanwal S, Shahid S. Medicinal importance of Allium
species: A current review. International Journal of Pharmaceutical Science and
Research. 2017;2(3):29-39.

6. Mup3oesa ®fl, Asepbax MM, CrepikaHosa HB, Catopos CC, HukoHeHKo BB.
BausiHWe 3KcTpakTa iyka OwaHuHa (ropHblii TagKUKUCTaH) Ha TeyeHue Ty-
6epKyNEsHOW MHPEKLMM B IKCNEPUMEHTE Y UHOPEAHbIX Mblleit. BecmHuk
UHMNT. 2021;1:21-7.

7. Othman L, Sleiman A, Raula M, Abdel M. Antimicrobial activity of polyphenols
and alkaloids in Middle Eastern plants. Front Microbiol. 2019;10:911.

8. Satorov S, Mirzoeva F, Kurbonbekova Sh, Satorov Sh, Vakhidova M, Dushenkov
V. Antibacterial, antifungal, antioxidant activity and polyphenol content of
aerial parts and bulb of Allium schugnanicum. Vestnik Avitsenny [Avicenna
Bulletin]. 2020;22(1):98-105. Available from: https://doi.org/10.25005/2074-
0581-2020-22-1-98-105

9. Mojzer BE, Hrncic MK, Skerget M, Knez Z, Bren U. Polyphenols: Extraction
methods, antioxidative action, bioavailability and anticarcinogenic effects.
Molecules. 2016;21(7):901.

Wu D, Kong Y, Cong H, Chen J, Hu L, Jiang H, Shen J. D-Alanine: D-alanine ligase
as a new target for the flavonoids quercetin and apigenin. Int J Antimicrob
Agents. 2008;32(5):421-6

Catopos C, Mup3oesa ®.[. CogepiaHue obwmx nNoaMdeHoN0B U aHTUOK-
CMAAHTHAA aKTMBHOCTb pacTeHwit poga Allium n ux Koppenauus ¢ aHTu-

6aKTepuanbHOM M NPOTMBOrPUBKOBOM aKTUBHOCTLIO. 30pasooxpaHeHue
Taodxukucmara. 2021;2:85-97.

10.

11

12. Sah P, Al-Tammi B, Al-Nassri N, Al-Mamari R. Effect of temperature on antibiotic
properties of garlic (Allium sativum L.) and ginger (Zingiber officinale Rosc.).

African Journal of Biotechnology. 2012;11:16192-5.

[LemunaeHko lA. Ponb 3KoNormyecknx GakTopos Npu BbipalLMBaHWUM Nepa AyKa
PenyaToro B 3aKPbITbIX arpocucTeMax KpacHOAPCKOM arnomepaumnn. BecmHuk
KpaclAY. 2016;7(10):1-11.

13.

82

REFERENCES

1. Sagar NA, Pareek S, Sharma S, Yahia EM, Lobo MG. Fruit and vegetable waste:
Bioactive compounds, their extraction, and possible utilization. Comp. Rev
Food Sci Food Saf. 2018;17(1):512-31.

2. SantasJ, Almajano MP, Carbo R. Antimicrobial and antioxidant activity of crude
onion (Allium cepa L.) extracts. Int J Food Sci Technol. 2010;45(1):403-9.

3. Ivanoval, Bukharov AF, Baleev DN, Bukharova AR, Kashleva Al, Seredin TM, i dr.
Biokhimicheskiy sostav list'ev vidov Allium L. v usloviyakh Moskovskoy oblasti
[Biochemical composition of the leaves of Allium L. species in the Moscow re-
gion]. Dostizheniya nauki i tekhniki APK. 2019;33(5):47-50.

4. LiuQ, MengX, Li Y, Zhao CN, Tang GY, Li HB. Antibacterial and antifungal activ-
ities of spices. Int J Mol Sci. 2017;18:3-61.

5. Ahmad KhSh, Jameel M, Kanwal S, Shahid S. Medicinal importance of Allium
species: A current review. International Journal of Pharmaceutical Science and
Research. 2017;2(3):29-39.

6. Mirzoeva FD, Averbakh MM, Sterzhanova NV, Satorov SS, Nikonenko BV. Vli-
yanie ekstrakta luka Oshanina (gornyy Tadzhikistan) na techenie tuberkulyoz-
noy infektsii v eksperimente u inbrednykh myshey [Influence of onion extract
of oshaninii (mountainous Tajikistan) on the course of tuberculosis infecton in
an experiment in inbred mice]. Vestnik TSNIIT. 2021;1:21-7.

7. Othman L, Sleiman A, Raula M, Abdel M. Antimicrobial activity of polyphenols
and alkaloids in Middle Eastern plants. Front Microbiol. 2019;10:911.

8. Satorov S, Mirzoeva F, Kurbonbekova Sh, Satorov Sh, Vakhidova M, Dushen-
kov V. Antibacterial, antifungal, antioxidant activity and polyphenol content
of aerial parts and bulb of Allium schugnanicum. Vestnik Avitsenny [Avicenna
Bulletin]. 2020;22(1):98-105. Available from: https://doi.org/10.25005/2074-
0581-2020-22-1-98-105

9. Mojzer BE, Hrncic MK, Skerget M, Knez Z, Bren U. Polyphenols: Extraction
methods, antioxidative action, bioavailability and anticarcinogenic effects.
Molecules. 2016;21(7):901.

Wu D, Kong Y, Cong H, Chen J, Hu L, Jiang H, Shen J. D-Alanine: D-alanine li-
gase as a new target for the flavonoids quercetin and apigenin. Int J Antimicrob
Agents. 2008;32(5):421-6

Satorov S, Mirzoeva FD. Soderzhanie obshchich polifenolov i antioksidantnaya
aktivnost' rasteniy roda Allium i ikh korrelyatsiya s antibakterial’'noy i protivog-
ribkovoy aktivnost’yu [The content of significant polyphenols and antioxidant
activity of plants of the genus Allium and their correlation with antibacterial
and antifungal activity]. Zdravookhranenie Tadzhikistana. 2021;2:85-97.

Sah P, Al-Tammi B, Al-Nassri N, Al-Mamari R. Effect of temperature on antibiotic
properties of garlic (Allium sativum L.) and ginger (Zingiber officinale Rosc.).
African Journal of Biotechnology. 2012;11:16192-5.

Demidenko GA. Rol’ ekologicheskikh faktorov pri vyrashchivanii pera luka rep-
chatogo v zakrytykh agrosistemakh Krasnoyarskoy aglomeratsii [The role of en-
vironmental factors in the cultivation of onion feathers in closed agrosystems
of the Krasnoyarsk agglomeration]. Vestnik KrasGAU. 2016;7(10):1-11.

10.

11.

12.

13.



Mupsoesa @4 AutubaxrepuaabHas ¥ GyHIMIIMAHAA aKTMBHOCTD AyKOB

BECTHMK ABUMILIEHHEI
Tom 24 * No 1 %2022

14. ®omuHa TU, KykywwkuHa TA. CopepikaHne 6UONOrMIecku akTMBHBIX BELLLECTB B
HaA3eMHOIi YacTU HEKOTOPbIX BUAOB /yKa (Allium L.). Xumus pacmumeneHozo
cbipbAa. 2019;3:177-84.

15. Sagar NA, Pareek S. Antimicrobial assessment of polyphenolic extracts from
onion (Allium cepa L.) skin of fifteen cultivars by sonication-assisted extraction
method. Heliyon. 2020;6(11):e05478.

16. Mwup3soesa @[], Catopos C.CpaBHUTE/bHAA OLEHKA QYHTUUMAHON aKTMB-
HOCTW LUMPOKO PAcNpOCTPAHEHHbIX AMKOPACTYLUMX W 3IHAEMWUYHbIX BU-
nos poga Allium, npowspactatowmx B TafsKuKUCTaHe. 30pasooxpaHeHue
Tadxcukucmana. 2021;3:55-61.

17. de Falco B, Bonanomi G, Lanzotti V. Dithiosulfinates and sulfoxides with
antifungal activity from bulbs of Allium sativum L. var. Voghiera. Natural Prod-
uct Communication. 2018;13(9):1164-6.

18. Khodadi S, Nejatsattori T, Naginezhad A, Aliebrahimzadeh M. Diversity in
antioxidant properties and mineral contents of Allium paradoxum in the
Hyrcanian forests, Northern Iran. Biodiversitas. 2015;16(2):281-7.

19. Thabti I, Elfalleh W, Tlili N, Ziadi M, Campos MG, Ferchichi A. Phenols,
flavonoids, and antioxidant and antibacterial activity of leaves and stem Bark
of Morus species. International Journal of Food Properties. 2014;17(4):842-85.

20. Catopos C, Mupsoesa @[], Catopos LLUC, Baxugosa M, dywexkos B. Cpas-
HUTENIbHAA XapaKTEPUCTMKA aHTMOAKTEpPUaNbHOW aKTMBHOCTM HEKOTOPbIX
pacTeHui, NPOM3pacTaloWMX B LEHTPANbHOM YacTu Pecnybanku Tammuku-
cTaH. BecmHuk AsuyeHHsl. 2019;21(4):643-54. Available from: https://doi.
0rg/10.25005/2074-0581-2019-21-4-643-654

21. Skubel SA, Dushenkov V, Graf BL, Niu Q,Poulev A, Kalariya HM, et al. Rapid,
field deployable method for collecting and preserving plant metabolome for
biochemical and functional characterization. PLoS One. 2018;13(9):1-19.

22. Khalil N, El-Jalel L, Yousif M, Gonaid M. Altitude impact on the chemical profile
and biological activities of Satureja thymbra L. essential oil. BMC Complement
Med Ther. 2020;20(1):186.

23. Munné-Bosch S, Cotado A, Morales M, Fleta-Soriano E, Villellas J, Garcia MB.
Adaptation of the long-lived monocarpic perennial Saxifraga longifolia to high
altitude. Plant Physiol. 2016;172(2):765-75.

24. Kara M, Soylu S, Turkmen M, Kaya A. Determination and antifungal activities

of laurel and fennel essential oils against fungal disease agents of cypress
seedlings. Journal of Tekirdag Agricultural Faculty. 2020;17(2):264-75.

14. Fomina TI, Kukushkina TA. Soderzhanie biologicheski aktivnykh veshchestv v
nadzemnoy chaste nekotorykh vidov luka (Allium L.) [The content of biologi-
cally active substances in the aerial part of some types of onions (Allium L.)].
Khimiya rastitel'nogo syr'ya. 2019;3:177-84.

15. Sagar NA, Pareek S. Antimicrobial assessment of polyphenolic extracts from
onion (Allium cepa L.) skin of fifteen cultivars by sonication-assisted extraction
method. Heliyon. 2020;6(11):3-4.

16. Satorov S, Mirzoeva FD. Sravnitelnaya otsenka fungitsidnoy aktivnosti shiroko
rasprostranyonnykh dikorastushchikh i endemichnykh vidov roda Allium, proiz-
rastayushchikh v Tadzhikstane [Comparative evaluation of the fungicidal ac-
tivity of widespread wild and endemic species of the genus Allium growing in
Tajikistan]. Zdravookhraneniye Tadzhikistana. 2021;3:55-61.

17. de Falco B, Bonanomi G, Lanzotti V. Dithiosulfinates and sulfoxides with anti-
fungal activity from bulbs of Allium sativum L. var. Voghiera. Natural Product
Communication. 2018;13(9):1164-6.

18. Khodadi S, Nejatsattori T, Naginezhad A, Aliebrahimzadeh M. Diversity in anti-
oxidant properties and mineral contents of Allium paradoxum in the Hyrcanian
forests, Northern Iran. Biodiversitas. 2015;16(2):281-7.

19. Thabti I, Elfalleh W, Tlili N, Ziadi M, Campos MG, Ferchichi A. Phenols, flavo-
noids, and antioxidant and antibacterial activity of leaves and stem Bark of
Morus species. International Journal of Food Properties. 2014;17(4):842-85.

20. Satorov S, Mirzoeva F, Satorov S, Vakhidova M, Dushenkov V. Sravnitel'naya
kharakteristika antibakterial'noy aktivnosti nekotorykh rasteniy, proizrastay-
ushchikh v tsentral'noy chaste Respubliki Tadzhikistan [Comparative charac-
teristics of antibacterial activity of plants growing in the central part of the
Republic of Tajikistan]. Vestnik Avitsenny [Avicenna Bulletin]. 2019;21(4):643-
54, Available from: https://doi.org/10.25005/2074-0581-2019-21-4-643-654

21. Skubel SA, Dushenkov V, Graf BL, Niu Q, Poulev A, Kalariya HM, et al. Rapid,
field deployable method for collecting and preserving plant metabolome for
biochemical and functional characterization. PLoS One. 2018;13(9):1-19.

22. Khalil N, El-Jalel L, Yousif M, Gonaid M. Altitude impact on the chemical profile
and biological activities of Satureja thymbra L. essential oil. BMIC Complement
Med Ther. 2020;20(1):186.

23. Munné-Bosch S, Cotado A, Morales M, Fleta-Soriano E, Villellas J, Garcia MB.
Adaptation of the long-lived monocarpic perennial Saxifraga longifolia to high
altitude. Plant Physiol. 2016;172(2):765-75.

24. Kara M, Soylu S, Turkmen M, Kaya A. Determination and antifungal activities
of laurel and fennel essential oils against fungal disease agents of cypress seed-
lings. Journal of Tekirdag Agricultural Faculty. 2020;17(2):264-75.

(i) CBEAEHMA OB ABTOPAX

Mupsoesa ®asuna [laBnataamesHa, 1.0. 3aBeaytoLLeit Kadpeapoit MUKpobuo-
N10TK, UMMYHOIOTUN U BUPYCO/IOTUM, TaZXUKCKMIA rOCYAapPCTBEHHBIA Meau-
LIMHCKUIA yHUBEpPCUTET UM. AByanun nbHu CuHo

ORCID ID: 0000-0003-0187-0334

E-mail: fazila.mirzoeva88@mail.ru

WHdpopmauua 06 MCTOUHMKE NOAJEPIKKM B BUAE TPAHTOB, 060pyA0BaHMSA,
NeKapcTBeHHbIX NpenapaTos

®UHAHCOBOV MOALEPKKM CO CTOPOHbI KOMMAHUIA-MPOU3BOAUTENEN NeKap-
CTBEHHbIX NPENAPaTOB ¥ MeAMLIMHCKOTO 060pyA0BaHUA aBTOP He Nosyyana

KoH$AMKT nHTepecos: oTcyTcTayeT

D4 ALPEC 419 KOPPECMOHAEHUMM:

Mupsoesa ®a3una [laBnatanmesHa

1.0. 3aBegytoLLei Kadeapoit MMKPOBUONOTMM, UMMYHOMIOTUM U BUPYCOIOTUM,
TaAKMKCKUI rocyAapCTBEHHbIN MEANLMHCKUIA YHUBEPCUTET UM. AByanu MbHU
CuHo

734003, Pecnybauka TagKuKKCTaH, r. Jywanbe, np. Pygaku, 139
Ten.: +992 (919) 192191
E-mail: fazila.mirzoeva88@mail.ru

(i) AUTHOR INFORMATION

Mirzoeva Fazila Davlatalievna, Acting Head of the Department of Microbiolo-
gy, Immunology and Virology, Avicenna Tajik State Medical University

ORCID ID: 0000-0003-0187-0334
E-mail: fazila.mirzoeva88@mail.ru

Information about support in the form of grants, equipment, medications

The author did not receive financial support from manufacturers of medicines
and medical equipment

Conflicts of interest: The author has no conflicts of interest

<] ADDRESS FOR CORRESPONDENCE:

Mirzoeva Fazila Davlatalievna
Acting Head of the Department of Microbiology, Immunology and Virology,
Avicenna Tajik State Medical University

734003, Republic of Tajikistan, Dushanbe, Rudaki Ave., 139
Tel.: 4992 (919) 192191
E-mail: fazila.mirzoeva88@mail.ru

83



Mirzoeva FD Antibacterial and fungicidal activity of onions

AVICENNA BULLETIN
Vol 24 » No 1 * 2022

BK/IAL ABTOPOB

Pa3paboTka KoHLenuuu 1 ausaiiHa uccneposanus: MO/,
Cbop matepuana: MdL

CratucTMyeckas 0bpaboTka AaHHbIx: MO/,

AHaM3 NONYYEHHDBIX AaHHbIX: MO

MoarotoBKa TekcTa: MO

PepaktuposaHue: MO

061as oTBETCTBEHHOCTL: M/,

Mocmynuna 21.01.22
MpuHAamMa e neyamo 31.03.22

84

AUTHOR CONTRIBUTIONS

Conception and design: MFD

Data collection: MFD

Statistical analysis: MFD

Analysis and interpretation: MFD
Writing the article: MFD

Critical revision of the article: MFD
Overall responsibility: MFD

Submitted 21.01.22
Accepted 31.03.22



doi: 10.25005/2074-0581-2022-24-1-85-96

XUPYPTUUECKOE AEYEHUE ITAXOBOM I'PBIKIM B COUETAHUU
C KPUIITOPXN3MOM

M.X. MAAVKOB!, ®. M. XAMIAOB!, ®.5. BOKMEB?, O.M. XYZA0NA0AOB!, 1.T. XOMIAOB!, H.A. MAXMAAKYZ10BA?

1 Kadeapa xupypruyecknx 6oaesueir No 2 um. akag. H.Y. Yemanosa, Taa>Xukckumit rocyapcTBeHHBIN MEAVIIMHCKUI yHuBepcuTeT uM. Abyaan uoun Cuno,
Aymante, Pectiybanka Tagxukucran
2 PecrryGAnMKaHCKMIT HAyYHBI LEHTP cepAedHo-cocyAucrton xupypruu, Aymante, Peciybanka Tagxukucran

3 Kadeapa Tonorpaduueckoit aHaTOMUM U ONIePaTUBHON Xupypruu, TaaXXMKCKUil rOCyAapCTBEHHBIN MeAUIIMHCKII yHUBepcuTeT uM. AGyaan noun Cuso,
Aymanbe, Pecrrybanka Tazxukucran

Llenb: aHanu3 pe3ynbtaToB O4HOMOMEHTHbIX OMepaLMii NPU COYETaHUM NAaXOBOW FPbIXKM U KPUNTOPXU3MA.

Martepuan n metogb!i: 3a nepuog, ¢ 2005 no 2020 rr. 22 nauMeHTamM B Bo3pacTe oT 3 70 28 /eT BbINOJHEHbI ONepaLMu No NoBoAy COYeTaHMsA NaxoBou
TPbIXKM C KPMNTOPXM3MOM. Bce BMeLaTenbCTBa NPOBEAEHbI N0, ONTUYECKUM YBENUYEHUEM C NPUMEHEHUEM NPEL3UOHHOMN TexHUKK. Y 12 (54,5%)
NaLMeHTOB COYETaHME TPbIXKM C KPUMTOPXM3MOM OTMEYanoch cnpasa, y 8 (36,4%) — cnesa. [JByXCTOPOHHASA IOKaNN3aLMA U TPbIXKU, U KPUMTOPXM3MA
umena mecto y 2 (9,1%) nauueHTos. Kpome 06LLEKNMHUYECKMX METOAOB UCCNEA0BaHUA, 4O ONepaLymn 1 B OTAANEHHOM Nepuoge npumeHsaauck Y3u,
yNbTpa3ByKosas gonnneporpadus (Y3A46) u orpaHuyeHHo — KT. B AMHaMKKe nccnegoBanunch IMHENHbIE pa3sMepbl M 06BEM AMYEK, a TaKKe SIMHelHanA
CKOpOCTb KpoBoTOKa (/1ICK) B ANUYKOBbIX apTepusx.

Pe3ynbratbl: B 611Kaliluem nocseonepauyoHHOM NepuoAe PasBUTUA CEPOM M HarHOeHUI paH He oTmeyeHo. B 3 (13,6%) HabntogeHWAX pa3Buica
NPexoAALLMi OTEK MOLOHKM. Mo AaHHbIM Y3, yepes 6 mecALLEeB Noc/ae 0A4HO3TanNHbIX ONepaLymii Bo BceX, 6e3 MCKNIOUEHMSA, BO3PACTHBIX Fpynnax ume-
J10 MECTO CTAaTUCTUYECKM 3HAYMMOE YBENIMYEHUE BCEX PAa3MEPOB ONEPUPOBAHHOTO ANYKA MO CPABHEHMIO C UCXOAHBIM 3HAYEHWEM, BK/KOYASA IMHEVHbIE
pasmepbl 1 06bEM (p<0,05). Yepes 6 mecALEeB Noc/ie onepaLym pasmepbl HU3BEAEHHbIX U 3[,0POBbIX AWYEK BO BCEX BO3PACTHbIX rPyNnax CpaBHANUCH
32 UCKIIOYEHMEM UX TONILLMHDI y fieTel 3-5 neT. B 3T )Ke CPpOoKM, No AaHHbIM Y3/II, OTMeYeHO v CTaTUCTMYECKM 3HaunMoe yeennyeHue JICK B AMUKoBoit
apTepum Ha cTopoHe nopaxeHus (p<0,001).

3aKnoyeHne: UCMoNb30BaHUE OMTUYECKOTO YBEAUYEHUA U NPELM3UOHHON TEXHWUKM MpPU BbINONHEHWU OMEpPaLMKU MO NMOBOAY MaxOBOW FPbIXU U
KPUNTOPXU3Ma, HapAady C NpefoTBPaLLEHNEM ATPOTEHHOTO NOBPEKAEHMA BaXKHbIX aHATOMUYECKUX CTPYKTYP, NO3BOAAET MaKCUManbHO MObUAN30-
BaTb COCYZAMCTYIO HOMXKY PETEHLIMPOBAHHOMO ANYKA U crnocobcTayeT 6e3onacHoMy HU3BefeHUo nocneaHero 6e3 ocoboro HaTAxKeHuA. Boibop onTu-
MasibHOTo cnocoba PeKOHCTPYKLMM TPbIKEBbLIX BOPOT, HApAAY C NPeAoTBpalleHneM peLuansa natonorny, NpefoTBpaLlaeT cAaBAeHUE 31EMEHTOB
CEMEHHOTO KaHaTMKa, ¥ TEM CaMbIM, MOIOXKUTENIbHO BAMUAET Ha GepPTUbHYIO GYHKLIMIO.

KntoueBble cnoBa: 1axoeas 2pbixca, KpUNMOPXU3M, cO4emaHue naxosoll 2pbixu U KpUnmopxusma.

Ana uutupoBaHua: Manukos MX, Xamugos ®M, bokues b, Xyaoiigoaos OM, Xomnaos UT, Maxmagkynosa HA. Xupypruyeckoe nedeHne NaxoBOW rpbisku
B COYETAHUM C KPUNTOPXM3MOM. BecmHuk AsuyeHHbl. 2022;24(1):85-96. Available from: https://doi.org/10.25005/2074-0581-2022-24-1-85-96

SURGICAL TREATMENT OF INGUINAL HERNIA COMBINED WITH CRYPTORCHIDISM

M.KH. MALIKOV!, EM. KHAMIDOV', E.B. BOKIEV?, O.M. KHUDOYDODOV!, L.T. KHOMIDOV?,
N.A. MAKHMADKULOVA?

1 Department of Surgical Diseases Ne 2 named after Academician N.U. Usmanov, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan
2 Department of Endoscopic Surgery, Republican Scientific Center for Cardiovascular Surgery, Dushanbe, Republic of Tajikistan
3 Department of Topographic Anatomy and Operative Surgery, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

Objective: To evaluate outcomes of single-stage surgery performed for inguinal hernia combined with cryptorchidism.

Methods: Between 2005 and 2020, 22 patients aged 3 to 28 years underwent surgery for inguinal hernias combined with cryptorchidism. All surgeries
were performed using instrumentation, affording surgical precision through enhanced visualisation and magnification. The combination of the hernia
with cryptorchidism was noted in 12 (54.5%) and 8 (36.4%) patients on the right and left sides, respectively. In addition, bilateral localisation of hernia
and cryptorchidism was observed in 2 (9.1%) patients. In addition to clinical investigation, ultrasonography (US), Doppler ultrasonography (DU) and,
to a limited extent, computed tomography (CT) were used preoperatively and in the long-term postoperative period. Dynamical changes in the three-
dimensional testicular measurements, testicular volumes and the time-averaged maximum velocity (TAMAX, cm/s) in the testicular arteries were
evaluated.

Results: In the immediate postoperative period, seroma formation and suppuration of wounds were not noted. However, in 3 (13.6%) cases, transient
swelling of the scrotum was observed. According to ultrasound data, 6 months after single-stage operations, there was a statistically significant
increase in all parameters of the operated testicle compared to the initial values, including three-dimensional testicular measurements and volume
(p<0.05) in all age groups. In addition, 6 months after the operation, the sizes of surgically brought down and healthy testicles in all age groups became
equal, except for the thickness of the testis in children aged 3-5 years. At the same time, according to DU data, there was also a statistically significant
increase in TAMAX in the testicular artery on the side of the lesion (p<0.001).

Conclusion: The use of instrumentation, affording surgical precision through enhanced visualisation and magnification when performing surgery for
inguinal hernia and cryptorchidism, is the gold standard treatment. Because it prevents iatrogenic damage to critical anatomical structures, allows
maximum mobilisation of the vascular pedicle of the retained testicle and contributes to the safe bringing down of the latter without much tension.
The selection of an appropriate hernial orifice reconstruction method, along with the recurrence prevention, also helps to avoid compression of the
elements of the spermatic cord and thus improve the fertile function.

Keywords: Inguinal hernia, cryptorchidism, a combination of inguinal hernia and cryptorchidism.

For citation: Malikov MKh, Khamidov FM, Bokiev FB, Khudoydodov OM, Khomidov IT, Makhmadkulova NA. Khirurgicheskoe lechenie pakhovoy gryzhi v
sochetanii s kriptorkhizmom [Surgical treatment of inguinal hernia combined with cryptorchidism]. Vestnik Avitsenny [Avicenna Bulletin]. 2022;24(1):85-96.
Available from: https://doi.org/10.25005/2074-0581-2022-24-1-85-96
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BBEAEHMUE

Mpobnema XMpypruyeckoro NeYeHns CoUeTaHUs NaxoBOM rpbl-
*u (M) ¢ KpunTopxuamom (KO) cumTaeTca CNOKHOM U, B TO e Bpems,
aKTyaNnbHOW 3a4a4elt abaoMMHANIbHOM XMPYPTW U YPONOTMK, MHOTUE
acneKTbl KOTOPOM [0 CUX MOP OCTAOTCA HepeLEHHbIMU. M0 AaHHbIM
pAga aBTOPOB, NepeHecéHHble B AETCKOM Bo3pacTe 3aboneBaHus
NaxoBO-MOLIOHOYHOW 06nacTM B 58% MoryT cTaTb NpuUYMHON bGec-
nnoamuaA. Bmecte ¢ TemM, HEMaNOBaAXHYIO PO/b B HapyLLeHUK GYHKLMK
MYKCKOW PenposyKTUBHOM CUCTEMbI UFPAET PeTeHLMA Andka [1-3].

M3 [aHHbIX pAga aBTOPOB BbITEKAET, YTO MHOMECTBO Pas/ivy-
HbIX W, B TO e BPEeMA, B3aMMOCBA3aHHbIX NaTONOMMIA MOryT HEemno-
CPeACTBEHHO NOBAMATL HAa MYXCKYIO PENPOAYKTUBHYIO CUCTEMY, U B
KOHEYHOM MTOTe MPUBECTU K Pa3BUTUIO MyKcKoro becnnogua [4, 5].
OpHOW M3 TaKMX NaTONOMMI, COCOBCTBYHOLLMX Pa3BUTMIO MYMKCKOTO
6ecnnoaus, ssnaetcsa codetanue M u KO [6].

Coobuiaetcs, uto couetanue MM n KO cBAzaHo c aHOManuelt pas-
BUTMA BarMHaNbHOTO OTPOCTKA BptowuHbl [7]. B aMTepatype BCTpeya-
€TCA MHOXeCTBO NybanKkaumit otHocutenbHo KO u MM B oTaenbHOCTH,
HO MMeeTcA Mano PaboT, KaCatOLLMXCA COYETaHUA STUX ABYX 3abone-
BaHW. OcobeHHOCTb AMarHOCTUKM KO Mpu pacnonoxeHun AnuKa B
OPIOLIHOM MONOCTU 3aK/OYAETCA B TOM, YTO BO3MOMKHOCTU Y/IbTPa3-
BYKOBOTO METOZA AUArHOCTUKM MPU 3TOM OFPaHUYeHbl, U B NOA0OHbIX
CNy4anx BO3HMKAET HeobxoanumocTb npumeHeHna MPT 1 nanapocko-
nuu [8-10].

Mo celt aeHb NPOLOMKAETCA AMCKYCCUA MO NOBOAY ONTUMA/b-
HOrO CPOKa XMPYPru4yecKoro fe4eHms naumeHToB npu codetanum M
¢ KO. BcrpeyatoTca cooblueHus, B KOTOPbIX NMPUBOAMUTCA, YTO Coue-
TaHue NI ¢ KO TpebyeT 6e30TnarateNlbHOr0 ONEpPaTUBHOMO JieYeHus
[5], u3-3a BbICOKOTO pyCKa yLLEMIEHMA U HapyLUEHWUs TPOPUKM AnYKa
CAaBNEeHMEM TpbIKeBOro melka [11]. MpoTUBOMONOXKHOE MHEHWe
MMEIOT Apyrve aBTopbl, YTBEPXKAan, YTO onepauus, BbINONHEHHaA B
paHHeM [eTCKOM BO3pacTe, COMPOBOMKAAETCA PUCKOM NOBPEKAEHUA
31eMEHTOB CEMEHHOTO KaHaTUKa W BbICOKOW YacTOTONM nocneonepa-
LIMOHHbIX OC/IOXHEHWUI M3-3a HapyLUeHUs KPOBOTOKAa B anuke [12].
MmetoTca cooblueHus, rae aBTopbl CYMTAIOT, YTO OnepaLus, npose-
[ZEHHasa no nosogay NI B paHHeM Bo3pacTe, COCOBCTBYET HAPYLLEHWIO
MYKCKOW penpoayKTUBHOM QYHKLMK, B CBA3M C Pa3BUTUEM CMAEYHOTO
npoLecca 1 caaBneHMeM 31EMEHTOB CEMEHHOTO KaHaTuKa [13, 14].

Takum 06pa3om, O3HAKOMMBLUMCb C AWUTEPATYPHbIMU UCTOM-
HWKaMK, MOCBALLEHHbIMKM BOMPOCAM [AMArHOCTUKM U nedvenna M
1 KO, Mbl NpuWAKn K BbIBOAY, YTO, HECMOTPA Ha NOCTOAHHOE COBep-
LUIEHCTBOBaHME METOA0B XMPYPrUYECKON PEKOHCTPYKLUMM, MHOrMe
acneKTbl 37O NPobaeMbl OCTAIOTCA CMOPHBIMK U HE HaLLAKU CBOEro
OKOHYaTeNbHOro peleHnA. [poAonKaloTCA Cnopbl OTHOCUTENbHO
CPOKOB OCYLLUECTB/IEHWUS OMepaTVBHbIX BMELIATENbCTB, BUAOB MAa-
CTVKM TPbIXKEBbIX BOPOT, BO3AENCTBMA NPOBEAEHHbIX Onepauuin Ha
penpoayKTUBHYIO GYHKLMIO onepupoBaHHbIX 60abHbIX. HecmoTps Ha
LUMPOKOE MCMONb30BaHNE JOMNONHUTENbHbBIX COBPEMEHHbIX METOA0B
[AMarHoCTVKKM, NOPOIO YacTb NaLMEHTOB obpallaeTtca B 6onee nosg-
HME CPOKM, YTO HAMHOrO 3aTPyAHAET BbIGOP ONTUMAIbHOTO MeToaa
PEKOHCTPYKLMM.

LLENb UCCNEQOBAHMUA

AHann3 pesynbTaToB OA4HOMOMEHTHbIX ONepauuii Mpu coyeta-
HMM NaxoBOM rPbIXKM 1 KPUNTOPXM3MA.

MATEPUAN N METOAbI

3a nepwog ¢ 2005 no 2020 rr. B yCNoBMUAX OTAENEHUA PEKOH-
CTPYKTUBHOW M MJACTUYECKOW MUKpOXMpyprum PecnybimkaHcKoro
Hay4YHOTO LEHTPa CepAeyHO-COCYAUCTON XMPYPruM (KAMHMYecKas
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INTRODUCTION

Surgical treatment of inguinal hernia (IH) combined with
cryptorchidism (CO) is considered challenging and, at the same
time, a pressing issue in abdominal surgery and urology, with
many aspects of which remaining unresolved. According to some
authors, previous diseases of the inguinal-scrotal region in child-
hood in 58% of cases can result in infertility. At the same time,
testicular retention plays an essential role in the dysfunction of
the male reproductive system [1-3].

According to several authors, many different and simultane-
ously interrelated conditions can directly affect the male repro-
ductive system and ultimately lead to the development of male
infertility [4, 5]. One such condition contributing to the develop-
ment of male infertility is a combination of IH and CO [6].

In addition, IH combined with CO is associated with abnor-
mal development of the vaginal process of the peritoneum [7].
Many publications separately report on CO or IH hernia, but there
are few papers regarding the combination of the two. A challenge
in diagnosing CO is due to the limited diagnostic value of ultra-
sonography, necessitating the use of MRI and laparoscopic explo-
ration [8-10].

The optimal timing for surgical treatment of IH combined
with CO remains to be discussed. Some reports indicate that IH
with CO requires urgent surgical treatment [5] due to the high
risk of hernia strangulation, testicular ischemia, and infarction
[11]. However, other authors argue that an operation performed
in early childhood is associated with a risk of injury to the ele-
ments of the spermatic cord and a high incidence of postopera-
tive complications due to impaired blood flow in the testicle [12].
In addition, some authors report that surgeries performed for an
IH at an early age contribute to male reproductive system dys-
function due to the development of adhesions and compression
of the elements of the spermatic cord [13, 14].

Based on a literature review on the diagnosis and treatment
of IH and CO, we concluded that many aspects of this problem
remain to be solved despite improving surgical reconstruction
methods. It includes optimal timing of surgery, types of hernia
repair, and functional and reproductive outcomes following sur-
gical management. In addition, despite the wide application of
modern diagnostic methods, some patients seek treatment later,
which is the primary factor limiting the selection of the optimal
reconstruction method in these conditions.

PURPOSE OF THE STUDY

To evaluate outcomes of single-stage surgery performed for
inguinal hernia combined with cryptorchidism.

METHODS

Between 2005 and 2020, 22 patients were operated on for
IH combined with CO at the Department of Surgical Diseases No
2, named after Academician N.U. Usmanov, Avicenna Tajik State
Medical University, Dushanbe, Republic of Tajikistan. Consider-
ing the peculiarities of the condition and the risk of injury to the
spermatic cord and nerve trunks, the surgeries were performed
using instrumentation, affording surgical precision through en-
hanced visualisation and magnification.
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6a3a Kadenpbl xmpypruyeckmux 6onesHeit Ne 2 um. akag. H.Y. Ycma-
HOBa, TaXKMKCKINIA rOCYAaPCTBEHHBIN MEAVLMHCKUIA YHUBEPCUTET UM.
Abyanun nbHun CHo) 22 NaupeHTam BbINOSHEHbI ONepaLym No nosoay
coyetanua Ml ¢ KO. YunTbiBas 0COOEHHOCTM NATONIOMMM U PUCK NO-
BPEXAEHWUA 3/1EMEHTOB CEMEHHOTO KaHaTUKa M HEPBHbIX CTBOJIOB, C
LieNblo ageKkBaTHOM MAEHTUOUKALMM CTPYKTYP, onepaumm bbiamn ocy-
LLLECTB/IEHbI NOZ, ONTUYECKMM YBENMYEHUEM C MPUMEHEHUEM MpPeLy-
3MOHHOMN TEXHUKM.

Bo3spacT nauueHToB BapbMpoBan oT 3 Ao 28 NeT, CpeaHuit Bo3-
pact coctasun 8,8 nert. Y 12 (54,5%) naumeHTos coyetaHue Mr ¢ KO oT-
MeYaNnoch CnpaBga, y 8 (36,4%) — cnesa. [IByXCTOPOHHAA N0KaAM3aLma
1 MM, n KO umena mecto y 2 (9,1%) naumeHTos (puc. 1).

Mpu M3y4eHUM BO3PACTHOW KaTeropuu nauueHToB bbli1o ycTa-
HOB/IEHO, YTO B 6boNee NonoBuHbI cydaes (n=12; 54,5%) pet 0bpaTy-
JIMCb AnA NpoBefeHna onepaumm B Bo3pacte ot 3 ao 10 net. B Bospac-
Te ot 11 g0 28 net 6biaM rocnutanmsmposaHbl 10 (45,5%) naumeHToB.

[na yTouHEeHWs AMarHosa M Bblbopa ONTMMaNbHOrO MeToAa
NleYeHWA LIMPOKO MCMONb30BAANCL COBPEMEHHbIE METOAbI A0MOoA-
HWUTENbHOM AMarHOCTWKK, BKAOYAA Y3W, ynbTpasByKosylo gonnie-
porpadwuio (Y3Ar) n KT. MocneaHas meToamka ABunac Hanbonee UH-
$OpPMaTUBHOMN NpU PETEHLMM AWYKA HA YPOBHE 1lYGOKOro NaxoBoro
Konbua (n=1) u BHYTPUOPIOLIHOM €ro pPacnosoXeHun (n=2), Koraa
npu UCnoab30BaHWUM Y3 SKTONMPOBAHHbIE AUYKM BU3YyanM3MPOBaTb
He y4,aBanoch.

Ucnonb3ya Y3U v Y3I, mbl onpeaenanv N0Kann3aLmio SKTonu-
POBaHHbIX ANYEK, UX PA3Mepbl, PasMepbl FPbIXKEBLIX BOPOT U coaep-
KMMOE TPbIXKEBOTO MELLKA, @ TaKKe JIMHEWHYI0 CKOPOCTb KPOBOTOKA
(/ICK) B AanuKoBoOIi apTepun. B pexume LonNnaepoBCKOro KapTupoBa-
HWUS ONPEAENANN NOKasaTeNM KPOBOTOKA B SKTOMUPOBAHHOM SIMYKE
MO CPAaBHEHWIO C MOKA3aTeNsAMM KOHTpPasaTepaibHOM CTOPOHbI. [aH-
Hble UccnenoBaHuaA BblIM NPOBeAEHb! 40 ONepaLmu, a TakkKe Yepes 6
MecALEB Nocne Heé.

C y4éTOM BNIMAHKUA NATONOMMU Ha cnepmaTtoreHes 6 naLuueHTam B
BO3pacTe cTapwe 16 neT BbINOSHEH AaHA/IN3 IAKYNATA.

CraTucTHyecKmnii aHanmn3 nposoamaca Ha MK ¢ nomolubto npu-
KnagHoi nporpammbl «Statistica 10.0» (StatSoft Inc., USA). Konunye-
CTBEHHbIE NoKa3aTeNu NPeAcTaB/eHbl B BUAE CPEAHNUX 3HAYEHUI U MX
CTaHAAPTHOTO OTKNOHEHWS (MzSD). MapHble He3aBUCUMMbIE KOoAWYe-
CTBEHHbIE BbIBOPKM ObIIM CpaBHEHbI MeTog0oM MaHHa-YWUTHM, a 3aBu-
CMMble — MeToaoM BunkokcoHa. Hynesas runotesa Obisia OTBEPrHyTa
npu p<0,05.

PE3YNbTATbI U UX OBCYXXAEHUE

Kpome KAMHWMYECKOro OCMOTpa MaUWMEHTOB, B AWMArHOCTUKE U
BbIOOPE TAaKTUKUN NIeYEHNUS 3HAUYUTE/IbHYIO PO/Ib UTPaNU Niyyesble mMe-
Togpbl AvarHoctvkn — Y3M u KT. Tak, no gaHHbim Y3U, B 18 caydanx
AMYKO OBHApPYKEHO B NaXOBOM KaHane 1 B 1 HabntogeHUn nmeno me-
CTO HaAMOLLUOHOYHOE ero pacnonoxeHue. Mo gaHHbim KT, B 1 cayyae
MMe/Ia MECTO PETEHLIMA ANYKA HA YPOBHE IIyBOKOro NaxoBoro KosbLa
1 B 2 CAy4anx — BHYTpUBPIOLWHan ero okanmsauma. CpefHue pasme-
pbl (BAMHa, WKPKUHA KM NepeaHes3aaHWit pasmep — TOALWMHA) AKUYeK
npy OAHOCTOPOHHEM KPUMTOPXM3ME WM aHA/NOrMYHble MOKasaTenu ¢
KOHTpaNaTepPaNbHOM CTOPOHDI, T.e. HOPMA/IbHO PACMONOKEHHbIX AM-
YeK, No gaHHbIM Y3, npueeaeHbl B Taba. 1.

Kak BugHo 13 Tabn. 1, B Bo3pacTHOW rpynne 3-5 net umenu
MEeCTO CTaTUCTMYECKM 3HAYMMbIE PA3IMUMA MEXIY 340POBbIMU U
MOPAKEHHBIMU AWYKAMM MO BCEM MApPaMETPaM, T.e. U MO JIMHERHbIM
pa3mepam, 1 no 06vEMy. B rpynne aeteit Bo3pacta 6-12 net no gau-
He MYEK CTAaTUCTUYECKM 3HAUYMMOM pasHULLbl He Bbino. Y nauueHToB
cTapwe 13 neT TONbKO NUWb NO TONLWMHE AUYEK PA3ANYMA MEXDY
3[10POBOVi 1 MOPAXKEHHOM CTOPOHAMM ObINN CTATUCTUYECKM 3HAYM-
MbIMMU.

The age of the patients ranged from 3 to 28 years, with a
mean age of 8.8 years. In 12 (54.5%) and 8 (36.4%) patients, the
IH with CO was noted on the right and left sides, respectively. In
addition, bilateral localisation of IH and CO was observed in 2
(9.1%) patients (Fig. 1).

The patients' age category analysis found that in more than
half of the cases (n=12; 54.5%), children were scheduled for sur-
gery at 3 to 10 years. At the same time, 10 patients (45.5%) were
hospitalised between 11 and 28 years.

Modern diagnostic methods for optimal treatment selec-
tion were widely used, including ultrasonography (US), Doppler
ultrasonography (DU) and CT. The latter technique was the most
informative for testicular retention at the level of the deep ingui-
nal ring (n=1) and in intraabdominal location (n=2) when ectopic
testicles could not be visualised using US.

Using US and DU, we determined the localisation of ectopic
testicles, their size, the size of the hernial orifice, the contents of
the hernial sac, and time-averaged maximum velocity (TAMAX) in
the testicular arteries. In addition, in the Doppler mapping mode,
blood flow parameters in the ectopic testicle were compared to
those on the contralateral side. These studies were carried out
before the operation and 6 months after it.

Considering the condition's impact on spermatogenesis, 6
patients over 16 underwent semen analysis.

Statistical analysis was performed using the Statistica 10.0
software (StatSoft Inc., USA). Quantitative variables are expressed
as means = standard deviation (SD) and qualitative variables as
percentages. Paired independent quantitative samples were com-
pared by the Mann-Whitney method, and the pairwise compari-
son of dependent variables was made using the Wilcoxon test. A
p-value smaller than 0.05 indicates strong evidence against the
null hypothesis, so it was rejected.

RESULTS AND DISCUSSION

In addition to the clinical examination of patients, diagnostic
imaging tests, such as ultrasound and CT, played a significant role
in diagnosing and selecting treatment options. According to US
data, in 18 cases, the testis was found in the inguinal canal, and in
1 patient, in a suprascrotal position. According to CT data, in 1 case,
there was testicular retention at the level of the deep inguinal ring
and in 2 cases — at intraabdominal localisation. Table 1 shows US
data of the average testicular dimensions (length, width, and anter-
oposterior size — thickness) in unilateral CO and the same measure-
ments on the contralateral side, i.e., of unaffected testicles.

Puc.1 BHewHuli 8ud nayueHma c 0syxcmoporHel I u KO
Fig. 1 Bilateral IH and CO
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Tabauya 1 Pasmepsi Audex 00 onepayuu no cpasHeHur co 300po-
goli cmopoHol (M#SD)

Table 1 Testicular dimensions before surgery compared with the
unaffected with cryptorchidism side (M+SD)

3popoBas
Unaffected side P
ﬂ’;‘;;’; m‘j 13.9+0.7 19.3+2.3 (u:g?ii(-)g.s "
g :VEIZEE}%': 9.4+0.6 11.6+1.6 ‘“%Z%E"ZS”
ThicEJ;]ess: mm 7:5£0.5 11.2¢0.3 (U=(_); .Z=-2.80)
832;”’;'::' 517.7+79.8 1333.44345.5 (u=;;oi(f-)§.80)
ﬂ’;‘;;’; m‘j 18.3#3.3 22.8+4.3 (U:11.>50;.(Z)i-1.60)
6-12 (n=7) szr:amﬁm 11821 154£2.8 (U=s.=c(>);gz?z.04)
Trcknese mm 9.9:18 13.8:24 U=40s 72256}
832;”’;'::" 1208.9+681.5 2645.3+1167.8 (u=3.=c?;'(z)gflz. -
ﬂ’;;?ﬁ m: 31.146.3 34.6+4.6 (- 1;3 (z)z L)
WnpuHa, mm " " >0.05
- Towni dt‘héam;’M 20.544.6 23.9£4.5 (Uzllz' 8;02;1'66)
Thickmness: mm 14.942.2 17.4£2.5 (U=8.0;.Z=-2.04)
ngfn”;m 5399.3+2463.4 7902.642902.8 e wj‘gi_ o

MpumeyaHue: p — CTaTUCTUYECKanA 3HAUMMOCTb Pa3NnYMiA NoKasaTenei mexay 60bHOM 1 380p0BOI cTopoHO (No U-KpuTepuio MaHHa-YWUTHK)
Note: p — statistical significance of differences in indicators between the affected and unaffected side (according to the Mann-Whitney U-test)

CnesyeT OTMETUTL, YTO Y B0/IEe NMONOBKHBI AeTel HEBO3MOXK-
HO 6bl/I0 OMPESENUTL KAYeCTBEHHbIE U KONMYECTBEHHbIE NMOKA3aTenu
KPOBOTOKa B ANYKOBOW apTepuu, B CBA3M C €€ MasibiM AUaMeTpPoM. B
45,5% cnyyaes Ham yaanocb oNpeaenvTb AaHHbIE MOKa3aTenu, u 3tm
pe3ynbTaThl NpuBeAeHbI B Tab. 2.

Kak BUAHO W3 NpeaCTaBAeHHOMN Tabauupl, MMena MecTo CTaTu-
CTMYECKM 3HaYMMan pasHuua mexkay JICK B ANYKOBbIX apTePUAX 340-
POBOVi M NOPAXKEHHOW CTOPOH, YTO CBUAETENIbCTBOBA/IO O HAPYLLIEHUN
KPOBOOOPALLEHUA AWYEK BCIAEACTBUE UX CAABMEHUA COLEPHKUMbIM
MaXOBOW TPbIXKM.

B ABYX CNyYasx y NaUMeHTOB C MHTPaabaoMMHanbHoOM Gpopmoii
Kpuntopxmsma Y3U ABUAOCL ManoMHGOPMATUBHBIM, B CBA3W C YeM
6blna BbinosHeHa KT (puc. 2 a-c). /iMHa v WMpUHA aHOMaNbHO pac-
NOIOXKEHHbIX ANYEK B OPIOLLIHOM NONOCTM Y 06OMX NALLMEHTOB MO AaH-
HbIm KT coctasmnm 33,5x21,8 mm 1 30,1x19,8 Mm COOTBETCTBEHHO.

MpenmyLLecTBOM MCMO/Ib30BaHWUA MHTPAONEPALLMOHHOTO OMNTH-
YECKOTO YBENNYEHUA ABNAETCA YETKas UAEHTUOUKALMA TPbIXKEBOTO
MELLKa M 31EMEHTOB CEMEHHOTO KaHaTUKa, 0COBeHHO y AeTeit mnaa-
LIero BO3pacTa, a TaKKe NPodUNaKTMKA ATPOTEHHOrO NOBPEXKAEHUA
3NEeMeHTOB CEMEHHOTO KaHaTuKa, cocyaos u n. ilioinguinalis [15-17].

Tabnauya 2 /ICK 8 Aauykosoli apmepuu 0o onepauuu (M+SD)

C Kpuntopxusmom, n=10

Affected with cryptorchidism side, n=10

NCK, cm/c

+
TAMAX, cm/s 15.0+1.3

As shown in Table 1, in the age group of 3-5 years, there
were statistically significant differences between unaffected and
affected testicles in all parameters, i.e., linear dimensions and
volume. In the group of children aged 6-12 years, there was no
statistically significant difference in the length of the testicles. In
patients older than 13 years, differences between the testes on
unaffected and affected sides were statistically significant only in
the testicular thickness.

In more than half of the children, it was impossible to de-
termine the qualitative and quantitative indicators of blood flow
in the testicular artery due to its small diameter. However, we
determined these parameters in 45.5% of cases, which are pre-
sented in Table 2.

As shown in table 2, there was a statistically significant dif-
ference between the TAMAX in the testicular arteries of the af-
fected and affected sides, indicative of testicular blood flow com-
promise due to the compression of the hernia contents by the
inguinal hernia sac.

Table 2 TAMAX in the testicular artery before surgery (M+SD)

3poposas, n=10

Unaffected side, n=10 P
<0.001
+
18.0+2.0 (U=16.0; Z=-3.68)

MpumeyaHwe: p — cTaTUCTUYECKAA 3HAYMMOCTb Pa3NUMiA MeXAy 60/1bHOM 1 30,0POBOI CTOPOHOIA (MO KpUTepUio MaHHa-YuTHM)
Note: p — statistical significance of differences between the diseased and healthy side (according to the Mann-Whitney test)
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Puc. 2a KT bprowHol obnacmu, manozo masa
U MOWOHKU y pebérka X., 8 nem do onepayuu,
poHmaneHeili cpe3. Cmpenkoli yKa3aHo cny-
cmusuieecs AUYKO

Puc. 2b KT 6prowHol nosnocmu, mano2o masa
U MOWOHKU y pebérka X., 8 nem do onepayuu,
caeummaneHell cpes. Cmpenkol yKa3aHo 3K-
monupoBaHHoe AUYKO

Puc. 2c KT bprowHol nosocmu, mano2o masa
U MOWOHKU y pebéHka X., 8 nem 0o onepayud,
akcuasnbHell cpes. Cmpenkol yka3aHo skmonu-
POBAHHOE AUYKO

Fig. 2a Preoperative abdominal CT scan of the
abdomen, small pelvis and scrotum in child X., 8
years, sagittal section. The descended testicle is

Puc. 2b KT Preoperative CT scan of the abdomen,
small pelvis and scrotum in child X., 8 years,
sagittal section. The ectopic testicle is marked

Fig. 2c Preoperative CT scan of the abdomen,
small pelvis and scrotum in child X., 8 years, axial
section. The ectopic testicle is marked with an

with an arrow

marked with an arrow

Mo AaHHbIM pAga aBTOPOB, MPY NAXOBOM IPbIKECeYEHNM, BbINONHEH-
HOM B AETCKOM BO3pacTe 6e3 Npeum3MOHHON TEXHUKM COXpaHAeTca
PUCK NOBPEKAEHUA 3/1EMEHTOB CEMEHHOr0 KaHaTUKa C nocnenyto-
Wwym passutem becnnogus [6, 18], B CBA3M C YeM, HEKOTOpbIE WC-
CNepoBaTeNN PEKOMEHAYHOT BO3AEPIKATLCA OT IPbIKECEYEHUA LETAM
MAaLei BospacTHoM rpynnbi [19].

Bce onepauuu BbINONHAAMCL nog, obwym obe3bonmsaHveMm.
MHTpaonepaumuoHHO 6blan MAEHTUPULMPOBAHBI FPbIXKEBON MELLOK U
3/1eMeHTbl CEMEHHOTO KaHaTuKa (puc. 3) U MOBUAM30BaHO SKTONMPO-
BaHHOE ANYKO BMECTe C COCYAMCTON HOXKO (puc. 4).

B 6 (27,2%) HabntoaeHUAX B NOMOCTU IPbIXKEBOrO MELLKA HaXo-
ANNNCb NET/IM TOHKOTO KuedHuKa u y 7 (31,8%) naupeHToB — npsaab
60nblWOro canbHUKa. B abcontoTHom GonblimHcTBe cnydvaes (90,9%)
3KTONMPOBAHHbIE AUYKM HAXOAUAMCH B PasHbIX OTAENaxX NaxoBOro Ka-
Hana. B ogHOM HabnoAEHUM AMYKO NI0KaIM30BaN0Ch Ha YPOBHe mybo-
KOro MaxoBoro Ko/bla, B 2 — MHTPAabAOMMUHAILHO, U NPY 3TOM AWNYKM
Obl/IM NPUKPLITHI NETAAMM TOHKOIO KMLLEYHWMKA, IM60 Npasbio 60MbLLIO-
ro CanbHMKa. MogobHbIN XapaKTep PeTeHLMM ABMACA OCHOBHOM Npwu-
UMHOW OrpaHMYEHUA BO3MOXKHOCTU Y3, B TO Bpems Kak MHpopmaTus-
HOCTb 3TO METOAMKM NPU NaX0BOW PETEHLLMM [OCTATOYHO BbiCOKa [20].

B ABYX cayyYasx MHTPaabAOMMHANLHON PETEHLMM, B XOAe one-
pauuM, BO3HWMKaAM OnpenenéHHble TeXHUYECKMe TPYAHOCTU npu
MOBUAM3aLMM U HU3BELEHUM AWYKA. OHAKO WaasLLas ero Mobunu-
3aUMA C UCMO/b30BAHMEM MPELM3VOHHON TEXHUKM CBEMA KHA HET»
HaTAXXEHME COCYAMCTOM HOXKM M CNocobCTBOBaNa MoC/ienytoLemy
a[eKBaTHOMY HMU3BEAEHMIO ANYKa (puc. 4), XOTA, N0 AaHHbIM HEKOTO-
pbiX aBTOPOB, NPU UHTPAABLOMUHANIBLHOW PETEHLUM ANYKA PEKOMEH-
ZyeTcA pa3genuTb onepauymio Ha Aga atana [20, 21].

B 8 HabAtoAeHUAX UCNONBb30BAHHAA HAMM ONePATUBHAA TEXHMKA
BbIAENEHMA COCYAMCTON HOXKKM AMYKA C NPUMEHEHMEM OMTUYECKOTO

Fig. 3 Exposure of the hernial sac

Puc. 3 Mobunu3ayus 2pbiieso2o MewKxa

arrow

In 2 cases of intraabdominal cryptorchidism, US results were
uninformative. Therefore, a CT scan was performed (Figs. 2a, 2b,
and 2c). The length and width of abnormally located testicles in
the abdominal cavity in both patients, according to CT data, were
33.5x21.8 mm and 30.1x19.8 mm, respectively.

The advantage of using intraoperative optical magnifica-
tion is a clear identification of the hernial sac and elements of
the spermatic cord, especially in young children. In addition, it
prevents iatrogenic injury to the elements of the spermatic cord,
blood vessels and n. ilioinguinalis [15-17]. According to some au-
thors, failure to use instrumentation, affording surgical precision
through enhanced visualisation and magnification when per-
forming surgery for inguinal hernia, is associated with the risk of
damage to the elements of the spermatic cord with subsequent
development of infertility [6, 18]. Therefore, some researchers
do not recommend hernia repair for children of the younger age
group [19].

All surgeries were performed under general anaesthesiA.
The hernial sac and elements of the spermatic cord were iden-
tified intraoperatively (Fig. 3), and the ectopic testicle was mobi-
lised along with its vascular pedicle (Fig. 4).

In 6 (27.2%) cases, there were loops of the small intestine
in the hernial sac, and in 7 (31.8%) patients, a segment of the
greater omentum. In most cases (90.9%), ectopic testicles were
located in different parts of the inguinal canal. In 1case, the testi-
cle was localised at the level of the deep inguinal ring; in 2 cases
—intraabdominal location was observed. In addition, the testicles
were covered with loops of the small intestine or a segment of

Puc. 4 Mobunuzayus cocyoucmoli HOXKU U 3KMOoNnupo8aHHO20 AuY-
Ka

Fig. 4 Mobilisation of the ectopic testicle and its vascular pedicle
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Puc. 5 Auyko ¢ kopomkoli cocyducmoli HoxKol MobUNU308AHO U3
bprowHoli nonocmu

Fig. 5 Testicle with a short vascular pedicle mobilised outside of the
abdominal cavity

yBeNUYeHMA cnocobcTeoBana 04HOMOMEHTHOMY ycTpaHeHwuto u MM, 1
HU3BEAEHWIO IKTONMPOBAHHOTO AMYKa (puc. 5, 6).

OTHOCMTENbHO XMpyprudeckoro neuveHusa [ B HacToAwee
BPEMSA WCMONb3YETCA MHOMECTBO Pa3HOOOPa3HbIX TPAAMLMOHHBIX,
HEHaTAXHbIX M 3HAOCKONMYECKMX cnocobos onepauuun [22, 23]. B
nocnesHve rogpl NapanneabHo C HeHATAXHbIMU CNocobamu repHu-
OMNIACTUKM WMPOKOE NPYMEHEHME HALAW SHAOCKONMYeCKue [24, 25],
MUMetoTCA COODLLLEHNA OTHOCUTENIbHO MCMNO/Ib30BAHMA MaslOMHBA3MUB-
HbIX XMPYPrMYecKX MeToamK [26]. OfHaKo Npu aHanu3se auTepaTtypbl
B €4MHWYHBIX PaboTax NPUBOAATCA AaHHbIE OTHOCUTENIbHO OTKPbITbIX
onepaumii npu covetanuu M ¢ KO [27].

B cBA3u ¢ Tem, yTo 16 (72,7%) NnaumeHTOB HaXoANANUCh B AETCKOW
BO3pacTHOM rpynne, cnocobbl repHnonnactvkn no Py-KpacHobaesy
6b111 Mcnonb3osaHsbl B 10 (45,5%) 1 no MapTbiHOBY — B 6 (36,3%) cny-
yasx. Cnocob MapTblHOBa TaKKe Obl1 MPUMEHEH ABYM MaUMeHTam
cTapue 16 neT, ocTanbHbIM 4 601bHBIM cTaplue 18 net 6bina yKpenne-
Ha 3a4HA9 CTeHKa NaxoBOro KaHana. Cpeam Hux cnocob KykyasaHosa
6bl1 Mcnonb3osaH B 3 (13,6%) 1 BaccHmn — B ogHOM C/yyae.

B 61usKaiiluem nocneonepauyoHHOM NEpUOAE PasBUTMA CEPOM
M HarHoOeHWM paH He oTmeyeHo. B 3 (13,6%) HabaoaeHuUAX pa3sBuaca
OTEK MOLUOHKM, KOTOPbIA KOHCEPBATUBHLIMWM MEPONPUATUAMM pe-
rpeccvpoBan B TedeHue 12-15 aHen.

OTpanéHHble pesynbraTbl eUEHMA B CPOKM OT 6 mecAues 40 5
neT nsyyeHbl y 18 (81,8%) npoonepupoBaHHbIX NaLMEHTOB, peuuans
rPbIXKM He 3adUKCMPOBaH. B cpokn Ao 6 mecALeB pesynbTaTbl O4HO-
MOMEHTHBbIX onepaLmit usyyeHsl y 20 NaLUeHTOB ¢ OLHOCTOPOHHUM
coyeTaHHbIM mnpoueccom. COCTOAHME HU3BEAEHHBIX ANMYEK U3YYEHO
meTogamu Y3U (y 20 naumnerTos) n Y3Ar (y 18 naumeHTos). Mpu aTom
B AMHAMMKe HabNOAEHMA 0TMEYasIca POCT PasMepOB ANYEK U YBEU-
yeHue JICK B AMYKOBbIX apTepusax (Tabn. 3, 4; puc. 7).

M3 Tabn. 4 cnesyer, uto yepes 6 mecALEeB NOCNE OAHOITAMHbIX
onepauuii no nosoay M u KO Bo Bcex, 6e3 UCKNIOUEHNS, BO3PACTHBIX
rpynnax MMeNo MecCTo CTaTUCTUYECKM 3HAUYMMOE YBENMYEHWME BCEX
pa3mepoB ONepUMpPOBaAHHOTO ANYKA MO CPABHEHMIO C UCXOAHbIM 3Ha-
YEHWEM, BK/IHOUAA IMHENHbIE Pa3Mepbl U 06BEM.

Tabauya 3 /luHamuka usmeHeHus /ICK 8 AuyHukosol apmepuu 00 u
nocne onepayuu (M+SD)

Puc. 6 Mobunuszayus u HuzsedeHue AuYKa 6e3 0c06020 HaOMAXEHUA

Fig. 6 Mobilisation and bringing down the testicle tension-free

the greater omentum. Such a composition of hernia was the
main reason for the limited diagnostic value of ultrasonography
in these cases. In contrast, the overall informative value of ul-
trasonography in inguinal testicular retention is relatively high
[20].

In 2 intraabdominal retention cases, specific technical prob-
lems occurred during the mobilisation and bringing down of the
testicle. However, sparing mobilisation using the equipment, af-
fording surgical precision through enhanced visualisation and
magnification, prevented the tension of the vascular pedicle and
contributed to the subsequent appropriate bringing down of the
testicle (Fig. 4). However, some authors recommend dividing the
operation into two stages in case of intraabdominal retention of
the testicle [20, 21].

In 8 cases, our surgical technique using optical magnification
to expose the vascular pedicle of the testicle contributed to the
simultaneous repair of the inguinal hernia and the bringing down
of the ectopic testicle (Fig. 5, 6).

Many traditional open, tension-free, and endoscopic sur-
gery methods are currently used to treat IH [22, 23]. In recent
years, along with tension-free hernioplasty, endoscopic proce-
dures have been widely used [24, 25], and there are reports on
the application of minimally invasive surgical techniques [26].
However, a few reports provide data on open operations in a
combination of IH with CO [27].

Because 16 (72.7%) patients were in the pediatric age group,
hernioplasty, according to Roux-Krasnobaev and Martynov, was
used in 10 (45.5%) and 6 (36.3%) cases, respectively. Herniotomy,
according to Martynov's method, was also used in two patients
over 16 years old. In the remaining 4 patients over 18 years old,
reinforcement of the posterior wall of the inguinal canal was per-
formed. Among them, the method of Kukudzhanov was used in 3
(13.6%) and Bassini —in 1 case.

Table 3 Dynamic changes in TAMAX in the testicular artery before
and after surgery (M#SD)

Yepes 6 mec.
After 6 months P
NICK, cm/c
+ + — —0- 7=
TAMAX, cm/s 15.0+1.3 17.4+1.8 0.018 (T=0; Z=2.37)

MpumeyaHwe: p — cTaTUCTUYECKaAA 3HAYMMOCTb PA3aNYMiA NOKasaTeneit 4o 1 nocse onepauuu (no T-kpuTepuio BUnKoKcoHa)
Note: p — statistical significance of differences in indicators before and after treatment (according to the Wilcoxon T-test)
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Tabauya 4 /JuHaMUKa uameHeHUl pasmepos oNepupPoBaHHbLIX AUYEK
0o u yepe3z 6 mecAues nocse onepayuu (M+SD)

Table 4 Dynamic changes in the size of the operated testicles before
and after 6 months after surgery (M+SD)

Bo3pacrt, net Pasmepbl [o onepauuu Mocne onepauuun
Age, years Dimensions Before surgery After surgery P
OnnHa, mm =0.028
+ +
Length, 13.940.7 17.1+1.2 (T=0; 2=2.20)
LnpuHa, mm =0.028
+ +
Width, mm SO Ll (T=0; Z=2.20)
3-5(n=6) Tt 0.028
ONLMHA, MM + + =0.
Thickness, mm 7:5£0.5 9.8£0.5 (T=0; Z=2.20)
O6BEM, Mn =0.028
+ +
Vel il 517.7+79.8 982.3+184.3 (T=0; 7=2.20)
OnnHa, mm =0.018
+ +
Length, 18.3£3.3 21.4+4.0 (T=0; 2=2.37)
LwnpuHa, mm =0.018
+ +
6-12 (n=7) Width, mm 11.8£2.1 14.6£2.2 (T=0; 2=2.37)
TonwuHa, mm =0.018
+ +
Thickness, mm 9.9+1.38 12.6£2.1 (T=0; 2=2.37)
0O6bEM, MN =0.018
+ +
Vel il 1208.9+681.5 2179.3+£1028.4 (T=0; 2=2.37)
OnnHa, mm =0.018
+ +
Length, 31.1+6.3 33.615.8 (T=0; 2=2.37)
WwnpuHa, mm =0.018
+ +
Width, mm LA CEREAD (T=0; 2=2.37)
>13 (n=7) T 0.018
ONILMHA, MM + + =0.
Thickness, mm 14.9+2.2 17.322.2 (T=0; 2=2.37)
06bEM, MN =0.018
+ +
Vel il 5399.3+2463.4 7434.612953.7 (T=0; 2=2.37)

NprmeyaHve: p — CTaTUCTUYECKaA 3HAUMMOCTb Pa3NYMiA NoKasaTeneit 4o U nocne onepauum (no T-kpuTtepuio BUaKoKcoHa)
Note: p — statistical significance of differences in parameters before and after surgery (according to the Wilcoxon T-test)

Kpome TOro, Mbl npoBenu cpasHeHve pasmepoB ANYEK 340p0-
BOI 1 ONEPUPOBAHHON CTOPOH (Taba. 5).

M3 Tabn. 5 BUAHO, 4TO Yepes 6 mecsaLeB nocie onepaLmu pas-
Mepbl H13BEAEHHBIX U 340POBbLIX ANYEK BO BCEX BO3PACTHbIX rpynnax

Puc. 7 Y3l nayueHma X. yepe3 6 mecayes nocne epbixeceyeHus u
opxunexcuu:

JICK 8 auykogol apmepuu 19,84 cm/c

Fig. 7 DU of patient X. 6 months after hernia repair and orchidopexy.
TAMAX in testicular artery of 19.84 cm/s

In the immediate postoperative period, the seroma forma-
tion and suppuration of wounds were not noted. However, in 3
(13.6%) cases, scrotal oedema developed, which regressed after
12-15 days using conservative treatment.

Long-term treatment outcomes range 6 months to 5 years
were studied in 18 (81.8%) operated patients; hernia recurrence
was not observed. Furthermore, for up to 6 months, single-stage
operations outcomes were studied in 20 patients with a unilateral
combined condition. In addition, the state of the descended tes-
ticles was examined by US and DU in 20 and 18 patients, respec-
tively. At the same time, during dynamic observation, an increase
in the size of the testicles and an increase in TAMAX in the testic-
ular arteries were noted (Tables 3, 4; Fig. 7).

As it follows from Table 4, 6 months after single-stage opera-
tions for IH and CO in all age groups, there is a statistically signifi-
cant increase in all parameters of the operated testicle compared
to the initial values, including linear dimensions and volume.

In addition, we compared the sizes of the testicles of the un-
affected and operated sides (Table 5).

Table 5 shows that 6 months after the surgeries, the sizes of
brought down and unaffected testicles in all age groups became
equal, except for the thickness in children 3-5 years old. However,
considering the age, it can be assumed that this indicator will be
identical for these children in puberty.

Repeated CT was performed in 2 cases in patients with tes-
ticular retention at the level of the deep inguinal ring and intraab-
dominal cryptorchidism at 8 and 11 months after surgery, respec-
tively (Fig. 8).
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Table 5 Dynamic changes in the size of the testicles 6 months after

surgeries compared with the unaffected side (M+SD)

Puc. 8 KT opaaHos bprowiHol nosiocmu, Mano2o masa u AudeK y pebéH-
Ka X., 5 1em nocne npag8ocmopoHHe20 2pbixece4eHus U opxunekcuu

Bospacr, ner Pa3smepb! lNMocne onepauuu 3popoBas
Age, years Dimensions After surgery Unaffected P
ﬂ’:}”g:'ﬁ n”‘q"n’; 17.1#1.2 19.32.3 (U=6.;(;).ZO=5-1.77)
- :‘AZ'ZEE:’"A&TA 11.241.1 11.1+4.8 e 10_%0;'0%22_ o
Thict;ess: mm 9.8x0.5 11.20.9 (U:(_); i:—Z.SO)
Sgﬁi“lm 982.3+184.3 1288.2+642.8 (u=s.:)?'zo=5- -
éﬁ”g:'ﬁ an"n"q 21.4+4.0 23.4+4.4 (U=15.>(;);gi-1.15)
6-12 (n=7) U\J/\:Z:I:ammmm 14.6£2.2 15.8£2.5 (U=13.>c?;gi-1.41)
Tricknese, mm 126:2.1 142122 (U=13.0,2--1.40)
Sgﬁ;”‘e":[ﬂ 2179.3+1028.4 2872.141233.9 " efci'cz)i-l.m)
ﬂﬁg?; r""n’rv'n 33.645.8 35.6+5.2 (U=13.>(§);'gi-1.41)
- :W:'Zgiaamﬁi 23.1+4.6 24.3+4.7 o 4}2 'gg_ .
Thict'r;ess: mm 17.3£2.2 17.942.3 (U:19.5;.Z:—0.58)
Sflt‘fn”’;m 7434.6+2953.7 8503.1+3230.7 (0 412'2-1.28)

MprmeyaHue: p — CTaTUCTMYECKAA 3HAUMMOCTb Pa3NNYMIA NOKa3aTenein mexay 60/1bHOM 1 300p0BOM CTOPOHOI (o U-Kputeputo MaHHa-YUTHK)
Note: p — statistical significance of differences in indicators between the diseased and healthy side (according to the Mann-Whitney U-test)

CPaBHANNCD, 33 UCK/IKOYEHMEM TONLWMHDI ¥ aeTeit 3-5 neT. OaHaKo, ¢
YY4ETOM BO3PacTa, MOXKHO NPeANON0KMUTb, YTO B MybepTaTHbIN Nepuog,
W AaHHbIV NOKa3aTeNb Y 3TUX AeTel CPaBHAETCA.

NosTopHas KT 6bina BbINOAHEHa B ABYX HAOMOAEHWAX, Y nauu-
€HTOB C peTeHUMel AnYKa Ha ypoBHEe MYHOKOro NaxoBOro Konbla 1
MHTPaabAOMMHAMIbHLIM KPUMTOPXM3MOM Ha 8 1 11 mecaubl nocne
onepaLyu, COOTBETCTBEHHO (puc. 8).

LLlectepbim nauueHTam ctapwe 16 net onpeaenanu cnepmo-
rpammy cnycta 6 mecsues 1 1 rog nocne onepauuu. B 4 Habnwope-
HuAX, yepes 1 rog nocne BMeLIaTeNbCTBA, U3yHeHMe CepMOrpammbl
NOKa3asio, YTo BCe MapaMeTpbl NPUBAUIUAUCE K HOPME; B 2 APYIvX
C/Iy4anX NMOOKMUTENBHON AMHAMMKU CO CTOPOHbI IAKY/IATA He Bbino.

MccnenoBaHva paga aBTOPOB MOKa3blBakoT, YTO MoOCAe Tpaau-
LIMOHHBIX M HEHATAXKHbIX CNOCOBOB repHUONIACTUKN MUMEETCA PUCK
Pa3BUTMA HaPYLIEHWUIA MYXKCKON penpoayKTUBHOM GyHKUMK [28-33],
CTOPOHHWKM e S3HAO0CKOMMUYECKOW repHUONNACTUKMI YTBEPKAAIOT, UTO
METOAMKA CHUMKAET YacTOTy 3TUX HapyleHua [34]. BbibpaHHble HamK
MMEHHO OTKPbITble CNOCOBObI MAACTUKM TPbIXKEBbIX BOPOT Hblin 06y-
CNOB/IEHbI COYETAHMEM [IBYX B3aMMO33aBUCUMbIX M B3aMMOCBA3AHHbIX
naTonoruin.

3AKNIOYEHUE

Mcnonb3oBaHWe ONTMYECKOTO YBEIMHMEHWUS U MPeLU3NOHHOM
TEXHWKM NPY BbINONHEHWUM ONepaLyn Mo NOBOAY MaxoBOW MPbIKK U1
KPUNTOPXM3Ma, Hapsady C NpefoTBpaLLeHUEM ATPOTeHHOTO MOBPEXK-
[leHMA BaKHbIX aHAaTOMMYECKUX CTPYKTYP, NO3BONAET MAKCUMAsIbHO
MOBUNM30BaTb COCYAMCTYIO HOXKY PETEHLIMPOBAHHOIO AMYKA U CMO-
cobcTByeT H6e3onacHoMy HM3BeLeHWUo nocneaHero 6es ocoboro Ha-

92

In 6 patients over 16 years of age, a spermiogram was ana-
lysed 6 months and 1 year after surgery. In 4 observations, 1 year
after surgery, the spermiogram analysis showed that all parame-
ters approached the norm; in 2 other cases, there were no posi-
tive changes in the semen analysis.

Several authors reported that after traditional open and
tension-free methods of hernioplasty, there is a risk of develop-
ing male reproductive system dysfunction [28-33]. In contrast, ac-
cording to supporters of endoscopic hernioplasty, the technique
reduces the risk of dysfunction [34]. Therefore, the selection of

Puc. 8 KT opeaHos bptowHol nosocmu, Mano2o masa u AuYeK y pe-
6éHKa X., 5 1em nocne npasocmopoHHE20 2pbiMeceeHus U 0pxXUneK-
cuu

Fig. 8 CT scan of the abdominal cavity, small pelvis and testicles in
child X., 5 years after right-sided hernia repair and orchiopexy
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TAMEHMA. BbIBOp ONTUMANbHOrO Crnocoba PeKOHCTPYKLMM TPbIKEBbIX
BOPOT, HapA4y C NPeAoTBPALLEHNEM PELMAMBA NATONOTUM, NPEAOT-
BPALLAET CAABNEHME 31EMEHTOB CEMEHHOTO KaHaTWKa 1, TEM CamMblM,
NONOMKMUTENBHO BAUAET HA GEPTUNBHYIO GYHKLMIO.

open hernioplasty we used was dictated by the presence of two
interdependent and interrelated conditions.

CONCLUSION

The use of the equipment, affording surgical precision

through enhanced visualisation and magnification, prevents
iatrogenic injury to critical anatomical structures. In addition, it
allows maximum mobilisation of the vascular pedicle of the re-
tained testicle and contributes to the safe bringing down of the
latter tension-free. Furthermore, the choice of the optimal meth-
od for the reconstruction of the hernial ring, along with recur-
rence prevention, prevents compression of the elements of the
spermatic cord and thus improves the fertile function.
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T'ECTALIMOHHBIVI CAXAPHBIN AVIABET: COBPEMEHHEBIE CUCTEMBI
MOHUTOPUHI'A TAMKEMUIN

10.A. AYAAPEBA, B.A.TYPBEBA, I.B. HEMIIEBA

Kaq)e;lpa aKyIIepcTBa U TIUHEKOAOTUU C KypCOM AOIOAHUTEABHOIO r[poq)eCCMOHaAbHoro 06pa3OBaHm;1, AATalICKUII TOCyAapCTBEHHBIN MeAULIHCKU
yuusepcuret, bapnaya, Poccuiickas ®eaeparis

B npeacrtaBneHHom o630pe oLeHeHa posib HenpepbIBHOW CUCTEMbI MOHUTOPUHTA IItoko3bl (CGM) Bo Bpems 6epemMeHHOCTM Y MKEHLLMH C rectaum-
OHHbIM caxapHbiM anabetom (FCA). OTmeyeHo, yto CL, BO BCEM MMpe acCOLMMPYETCA C MOBbILEHHbIM PUCKOM HebMaronpuATHbIX UCXOLOB AR
30p0BbA MaTepu ¥ Naoaa. MoKasaHo, YTO CyLLECTBYIOLLME B HACTOALLEE BPEMA METOAbl KOHTPOAA IMKEMUW Y nauueHTok ¢ ICA, He Bceraa no3Bons-
IOT afleKBAaTHO OLLEHWUTb CYTOYHYIO IJIMKEMUYECKYIO BapuabenbHOCTb, @ YacToTa aKyLIePCKUX OCNOKHEHUN U auabeTnyeckoi detonatuu, npu sTom,
K COXaneHuto, He ymeHbLiaeTcs. [JlocTaTouHO NepcrneKkTUBHbIM METOAOM ABAAETCA CUCTEMA HEMPEPbIBHOTO MOHUTOPUHIA [HOKO3bl, NO3BOAAOLLAA
3G PEKTUBHO OLLEHWUTb CYTOUHYHO BapuabenbHOCTb IIMKEMUM, BbIAABUTb BbICOKME YPOBHU MOCTNPAHAWANBHON MMKEMUM U TUMOIIMKEMUM B HOYHOE
BPEMS CYTOK.

KntoueBble cnosa: 2ecmayuoHHbIli caxapHeili duabem, hemonamus, enukemuveckas sapuabenbHOCMb, HerpepbisHbll MOHUMOPUHE 2/110KO3bI.

Ana uutnpoBaHua: [lysapesa tOA, Nypbesa BA, Hemuesa 'B. [ecTaLMOHHbIV caxapHbli AWabeT: coBpeMeHHble CUCTEMbI MOHUTOPUHTA FUKEMUN. BecmHuk
AsuyerHsl. 2022;24(1):97-102. Available from: https://doi.org/10.25005/2074-0581-2022-24-1-97-102

GESTATIONAL DIABETES MELLITUS: MODERN GLYCEMIA MONITORING SYSTEMS

YU.A. DUDAREVA, V.A. GURYEVA, G.V. NEMTSEVA

Department of Obstetrics and Gynecology with the Course of Additional Professional Education, Altai State Medical University, Barnaul, Russian Federation

This review evaluates the role of continuous glucose monitoring (CGM) during pregnancy in women with gestational diabetes mellitus (GDM). Globally,
GDM has been associated with an increased risk of adverse maternal and fetal health outcomes. It has been shown that currently existing methods
of glycemic control in patients with GDM do not always provide adequate assessment of daily glycemic variability, and, unfortunately, the incidence
of obstetric complications and diabetic fetopathy does not decrease. The system of CGM is a rather promising method which makes it possible to
effectively assess the daily variability of glycemia, to detect high levels of postprandial glycemia and nocturnal hypoglycemiA.

Keywords: Gestational diabetes mellitus, fetopathy, glycemic variability, continuous glucose monitoring.

For citation: Dudareva YuA, Guryeva VA, Nemtseva GV. Gestatsionnyy sakharnyy diabet: sovremennye sistemy monitoringa glikemii [Gestational diabetes
mellitus: Modern glycemia monitoring systems]. Vestnik Avitsenny [Avicenna Bulletin]. 2022;24(1):97-102. Available from: https://doi.org/10.25005/2074-
0581-2022-24-1-97-102

BBEOEHMUE INTRODUCTION

[ecTaUMOHHbIN caxapHblii guabet (FCA) Bo BCEM mMupe acco-
LIMMPYETCA C NOBbILIEHHBIM PUCKOM HEBNArOMPUATHBIX UCXOAO0B ANA
30p0BbA MaTepu M eé pebéHka [1]. AKTyanbHOCTb AaHHOMN npobne-
Mbl PaCcTET C KaXXApIM rofloM, 1 CBA3AHO 3TO, NMPEeXAe BCero, C yBenu-
yeHMem uncna bGepemeHHbIX C HapyLleHWem yrnesogHoro obmeHa
[1]. HecmoTps Ha To, 4To B nociefHee AECATUNETUME M3MEHWUIUCH
KpUTEpUU AnarHoctvkm CLl, 4YacToTa aKyllepcKux M nepuHaTanb-
HbIX OC/IOKHEHWUIN HE CHUKAETCA, @ MPOAOMKAET yBeAUYMBaTbCa [1].
MosTomy BO3HMKAET HeobXoAMMOCTb MCKaTb bonee 3dpdeKTMBHbIE
METOZbl IMArHOCTUKM U KOHTPOAA IIMKEMUK BO Bpems bepeMeHHo-
cTU. Ha ceropHALWHWIA feHb yKe He OCTaBNAeT COMHEHUA TOT GaKT,
4TO NEPUOSMYECKNIA KOHTPO/b IIMKEMUM C MOMOLLBIO MOPTATUBHbIX
npubopoB Bo Bpems HepemMeHHOCTH, onpeaeneHne IMUKMPOBAHHOMO
remorniobuHa 1 pas B TPMMECTP He NO3BO/IAIOT NOIHOLEHHO OLLEHWTD
CYTOUHYIO [JIMKEMUYECKYIO BapuabenbHOCTb 1, HECMOTPA Ha OCyLLLeCT-
BNAEMBI KOHTPO/Ib, YaCTOTa aKyLLEPCKUX OCNOXHEHUN 1 anabeTuye-
CKoWi deTonatum Npu 3Tom pacTeT [2].

HenpepbiBHas cucTema MOHUTOPMHrA toko3bl (CGM) Bo Bpe-
MA 6epemeHHOCTU ABNAETCA AOCTAaTOYHO 3PPEKTUBHBIM METOAOM
onpefieneHns rMunKemuyeckoi BapuabenbHoctv [2]. [aHHas cucte-

Gestational diabetes mellitus (GDM) is worldwide associat-
ed with an increased risk of adverse health outcomes for moth-
ers and their children [1]. The urgency of this problem is growing
every year, and this is first of alldue to an increase in the num-
ber of pregnant women with impaired carbohydrate metabolism
[1]. Despite the fact that the criteria for diagnosing GDM have
changed in the last decade, the frequency of obstetric and peri-
natal complications does not decrease, but rather continues to
increase [1]. Therefore, there is a need to look for more effective
methods of diagnostics and control of glycemia during pregnancy.
Today, there is no doubt that the regular monitoring of glycemia
using portable devices during pregnancy and glycated hemoglo-
bin testing once per trimester do not provide a full assessment
of the daily glycemic variability and, despite its monitoring, the
frequency of obstetric complications,including diabetic fetopathy,
continues to grow [2].

Continuous glucose monitoring (CGM) during pregnancy is
a fairly effective method for glycemic variability control [2]. This
system is necessary for a better understanding of physiological
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Ma HeobxoayMma g/1a Nyyero NoHMMmaHua GU3MONOrMYECKUX M Na-
TONOFMYECKUX TIMKEMUYECKMX KoNebaHWi, gnsa NPUHATUA peLleHni
0 Ha3HaYeHUW NIEYEHUNA, MOHUTOPUHIA AOCTUKEHWA LieNeBbIX MOKa-
3aTeniei, B TOM Yy1cie v BO BpeMs bepeMeHHOCTU. MepBocTeneHHoM
334a4elt MyNbTUANCUMNAMHAPHOW Bpurasbl SHAOKPUHOMOMA U aKy-
Lepa-TMHEKOOra ABNAETCA CHUMKEHME YACTOTbl aKyLIEPCKUX U Nepu-
HaTa/IbHbIX OCNOXHEHWI Y KeHWWMH ¢ [CLL nyTém He TONbKO cBOEBpe-
MEHHOM AMArHOCTVKM, HO M 3ieKBATHOTO IJIMKEMUYECKOTO KOHTPOAA C
PaHHMX CPOKOB bepemeHHocTU. HeobxoamnmocTs CGM ycnewwHo AoKa-
3aHa npwu caxapHom aunabete | n Il TUNoB, HO AaHHbIX O MPUMEHEHUM U
addeKTUBHOCTM faHHOM cuctembl npum [CL, HeAOCTaToOuHO.

Llenbto HacTosiwero o63opa ABUAACH OLEHKA PO/M Henpepbis-
HOW CUCTEMbI MOHUTOPUHTA [/1H0KO3bl BO BPEMS HEPEMEHHOCTM Y JKEH-
WyH ¢ MCA, pnA XapaKTePUCTUKM FMKEMUYECKON BaprabenbHOCTH U
BNNAHMA HA UCXOAbI BEPeMEHHOCTH.

[na HanvcaHua 0630pa MCNoNb30BaHa CeaytoLas MeToLo0-
rMs: oTbop NUTepPaTypPHbIX UCTOYHWUKOB, aHAAWU3 NOAYYEHHOW UHOP-
MaLMK, CUCTEMATM3aLMA MaTePManoB M MpPeLCTaB/eHMe BbIBOLOB.
MpoBeaEH MOUCK Hay4HbIX NybanKaumii B 6asax AaHHbIX elibrary.ru,
Google Scholar, PubMed ¢ BKAtoueHWeM pesynbTaToB pPaHAOMUIUPO-
BaHHbIX, KOTOPTHbIX MCCNEA0BaHUM 1 0630PHbIX CTATEMN.

MeToAbl KOHTPONA FMUKEMUN Y KeHWwUH ¢ TCh

[MHaMUYECKUI TIMKEMUYECKUI KOHTPONb MMEET OYEHb Ba-
HOe 3HaueHue y XeHWwuH ¢ [C[, 4To KpaiiHe BaXXHO ANA yNyylleHUs
nepuHaTaNbHbIX UCXOA0B, CHUMKEHMA YACTOTbI aKyLIEPCKUX OCNOMKHE-
Hui1 [3]. [axe npu cobaoaeHnn NpeanmcaHHbiX PeKoMeHaaLUumin no
[OCTUMKEHMIO LieNeBbIX NOKasaTenel rnkemmun Bo Bpemsa bepemeH-
HOCTM — HaTOLLAK FOKo3a mMeHee 5,1 mmonb/n; uepes 1 yac nocne
OCHOBHbIX NPUEMOB NULLM (3aBTpaKa, obeaa, yuHa) — meHee 7,0
MMO/Ib/N; Yepes 2 Yaca Nocae OCHOBHbIX NPUEMOB MULLM (3aBTPaKa,
06esa, yKuHa) — meHee 6,7 MMOAIb/N — PUCK peanusaummn Hebnaro-
MPUATHBIX NEPUHATA/IbHBIX MCXOZ0B COXpaHaeTcs [3].

B HacTofilee Bpems OBLIENPUHATBIMU METOZAMU KOHTPONSA
IIMKEMUM ABAAETCA OMNpeseneHNe YPOBHA INIMKUPOBAHHOIO remoro-
6VHa, HO JaHHbIV NOKa3aTeNb NO3BONAET TO/NbKO PETPOCMEKTUBHO
OLEHWUTb YPOBEHb MMKEMUU B KPOBM, HO He OLIeHWBAET Bapuabesb-
HOCTb NOKasaTenieil B TeyeHue cyTok. MposengHHble UcceaoBaHUA
YKa3bIBalOT, YTO Aaxe JOCTUNKEHUE LieNeBblX NOKasaTenen MUKupo-
BaHHOrO remornobyHa He CHUKaeT pUCK HebnaronpUATHbIX UCXOL0B
6epeMeHHOCTM Meé OCNOKHEHHOTO TeveHus [4].

Ha cerogHAWHWIA AeHb OAHUM M3 METOA0B CaMOCTOATEIbHOMO
KOHTPONA MOKasaTeNein MUKeMUKU ABAAETCA MCMONb30BaHUE Kanu-
6pOBaHHbIX MO N1a3Me NMOPTaTUBHbBIX MIOKOMETPOB. Ha doHe aueTo-
Tepanum CaMOKOHTPO/IbPEKOMEHAYETCA NMPOBOAUTL YTPOM HATOLLAK;
Zlanee —yepes OAMH Yac NOC/e OCHOBHbIX MPUEMOB NULLM; NPU Ha3Ha-
YEHWUU MHCYIMHOTEPANUK — LONONHUTENBHO KOHTPOAb Nepea, 1 Yepes
OAMH Yac Nocae OCHOBHOTO MPMEMA NWLLY, @ TaKKe Beyepom nepes
CHOM, MpU yXyAWweHun obuiero coctosHua [5, 6]. HecmoTpsa Ha u3y-
YeHWe CYTOYHOM MaTePUHCKOW FMKEMMM, YAacTOTa HEONAronpUATHBIX
ncxonos 6epeMeHHOCTM y KeHWwMH ¢ [CA, He ymeHbluaeTca [4, 5].

Ucnonb3oBaHUe cUCTEeMbl HENpepbIBHOTO

MOHWUTOPUHTa rAtoKo3bl npu NCA

MpUMeHeHWe MeTofia HenpepbIBHOTO MOHUTOPUPOBAHWA KO-
KO3bl BO BpemMsa HepeMeHHOCTU MMEET CBOW OnpesenéHHble Npenmy-
LLLECTBA, TaK KaK NO3BO/IAET OLEHWUTb YPOBEHb [/IH0KO3bl B KPOBYU Yepes
KOPOTKME MPOMENKYTKM BPEMEHH, B TEYUEHUE LOCTAaTOYHO [/IUTENBHO-
ro NepuoAa BPEMEHU, a TaKXKe, B LiE/IOM, OLEHWUTb BapuabenbHOCTb
nokasatens [7]. OcobeHHO BO Bpems bepemeHHOCTU KonebaHus rio-
KO3bl B TEYEHWE CYTOK ONPeaensaroTca 6anaHcom Mexay YyBCTBUTENb-
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and pathological glycemic fluctuations, making decisions on the
prescription of treatment, monitoring the achievement of target
indicators, including during pregnancy. The primary task of the
multidisciplinary team of endocrinologists and obstetricians-gy-
necologists is to reduce the incidence of obstetric and perinatal
complications in women with GDM through not only timely diag-
nosis, but also adequate glycemic control from early pregnancy.
The need for CGM has been successfully proven in type | and Il
diabetes mellitus, but data on the use and effectiveness of this
system in GDM are scarce.

The aim of this review was to evaluate the role of a CGM
system during pregnancy in women with GDM to characterize gly-
cemic variability and its impact on pregnancy outcomes.

The following methodology was used to write the review:
selection of literary sources, analysis of the information received,
systematization of materials and formulation of conclusions. A
search for scientific publications in the eLibrary.ru, Google Schol-
ar, PubMed databases was carried out, including the results of
randomized, cohort studies and review articles.

Methods of glycemic control in women with GDM

Dynamic glycemic control is very important in women with
GDM, as it is essential for improvement of perinatal outcomes
and reduction of the incidence of obstetric complications [3].
Even if the prescribed recommendations for achievement of gly-
cemic targets during pregnancy are followed, such as fasting glu-
cose < 5.1 mmol/l; 1 hour after the main meals (breakfast, lunch,
dinner) <7.0 mmol/l; 2 hours after the main meals (breakfast,
lunch, dinner) <6.7 mmol/l, — the risk of adverse perinatal out-
comes still remains high [3].

Currently, one of the generally accepted methods of gly-
cemic control is the testing of the level of glycated hemoglo-
bin, but this indicator provides only a retrospective assessment
of the level of glycemia, not allowing to assess the variability
of this indicator during the day. It was shown that even if the
targeted level of glycated hemoglobin is achieved, it does not
reduce the risk of adverse pregnancy outcomes and its compli-
cated course [4].

To date, one of the methods for self-monitoring of glyce-
mia is the use of plasma-calibrated portable glucometers. On the
background of the diet therapy self-control of the fasting level of
glycemia is recommendedin the morning, then — one hour after
the main meals; when insulin therapy is prescribed, additional
control before and one hour after the main meals is required, as
well as in the evening before the bedtime, if the general condi-
tion deteriorates [5, 6]. Despite the study of daily maternal gly-
cemia, the incidence of adverse pregnancy outcomes in women
with GDM does not decrease [4, 5].

Use of a CGM system in GDM

The use of the method of CGM during pregnancy has certain
advantages, as it allows to assess the level of glucose in blood at
short intervals for a sufficiently long period of time, and, in gen-
eral, to evaluate the variability of the indicator [7]. Glucose fluc-
tuations during the day depend on the balance between insulin
sensitivity and the woman's lifestyle, including dietary and work-
ing habits, physical activity, stress and sleep, which is especially
true for the pregnant women, while the patientsreactsdifferently
to these cyclic changes [8].
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HOCTbHO K MHCYNMHY U 06Pa3oM XKU3HM KeHLLUMHbI, BKIOYasA 0cobeH-
HOCTU NUTaHUA 1 paboTbl, GU3NYECKYIO aKTUBHOCTb, CTPECC U COH, NpU
3TOM MaLMeHTKa NO-pasHOMY pearMpyeT Ha 3TU LIMKAMYECKMe U3me-
HeHuA [8].

B TO e Bpems K HefoCTaTKaM JaHHON METOAMKU MOXKHO OTHe-
CTM BbICOKYIO LieHY U onpesenéHHyto cTeneHb HeyaobcTea Ana naum-
€HTKM, 0COBEHHO B TPETbeM TPUMeCTpe BepemeHHOoCTH [9].

B muMpe HaKomnjeH A0CTaTOYHbIVM OMbIT UCMONb30BaHUA CUCTE-
Mbl HENPepPbIBHOrO MOHUTOPUPOBAHMUA [OKO3bl Y HepemeHHbIX €
caxapHbiMm AvabeTtom | TMNa, C LEeNbio YAYYLWEHWUA FIMKEMUYECKOTO
KOHTPO/IA, 0COBEHHO B AHEBHOE BPeMsA, U CHUXEeHUA Hebnaronpw-
ATHOTO B/IMAHWA HA M/I0A, MOBLIWEHHOTO YPOBHA MUKEMUU MATEPU
[9, 10]. OcobeHHO BaXXHO MCMO/b30BAHWE CUCTEMbI HEMPEPbIBHOMO
MOHWTOPWHTa FNIOKO3bl MPY caxapHOM AnabeTe y HeoCBeAOMNEHHbIX-
6epemeHHbIX C TNOMIMKEMUEN, TaK KaK 3TO COCTOSIHWUE YrpPOXKaeT He
TONIbKO MaTepu, Ho 1 naoay [11].

[JaHHble 06 3bdeKTUBHOCTU NPUMEHEHWA HENPEPbIBHOMO MO-
HUTOPUHIa oKo3bl Npu [CL, KoTopble MMEIOTCA Ha CEeroAHALIHMWI
[€eHb B IMTepaType, LOCTAaTOYHO NpoTUBOpeUnBble. Tak, Panyakat WS
et al (2018), npu cpaBHEHUM HEMPEPLIBHOTO MOHUTOPMHTIA [IIOKO3bI
C NepUoNYECKUM KOHTPOIEM YPOBHA MKeMUKM B 28-32 Hepenun y
YKEHLLMH € MHCyNMHHe3asucumbim ['CL BbIABUAW onpeaenéHHyto CTa-
6UNbHOCTb MOKa3aTenel B TeyeHue 72-4acoBoro nposegeHns CGM.
MosTomy aBTOpbI CAENaNM BbIBOA 06 OTCYTCTBUM NPEUMYLLECTB KOPOT-
KOro LIMKNa HeNnpepbiBHOrO MOHUTOPWHTA IIMKeMUK Yy GepeMeHHbIX ¢
I'CL, HaxoaALWwmMXCA Ha aAveToTepanmm B 28-32 Heaenu, No CPAaBHEHMIO
C NEePUOANYECKMM KOHTPONEM, TaK KaK 3TO HE B/IMANO Ha YaCTOTy POXK-
OEHHbIX AeTel ¢ makpocomuel [3].

Polsky S et al (2017) nposenun aHann3 BapuabenbHOCTU TNKe-
MWW W, COOTBETCTBEHHO, UCXOA0B HEpeMEHHOCTU, MPUMEHAA CUCTe-
My CGM OpHOKpaTHO B TeyeHue 3-7 AHEN C MOMEHTa MOCTaHOBKM
anarHosa «[C[l» v cTaHAapTHYIO MeTOAUKY KOHTponA. B xoge uccne-
[l0BaHWA OblN CAENaH BbIBOA, YTO B MOC/AEAHUE OHU HEMPEPbIBHOTO
MOHUTOPWHIA BbIABAEHO YAyYlUEHWE NapameTpoB M3MEHYMBOCTU
TJIOKO3bl, OAHAKO Pe3y/bTaTbl He OblIM CTAaTUCTUYECKM 3HAUMMBIMM.
Kpome Toro, ncxofibl 6epemeHHOCTH B CPaBHUBAEMbIX FPyMMax TaKKe
He pa3nnMyannucb, OLHAKO aBTOPbl OTMETUAN 3HAUUTENbHbIV 3bdEKT
OT UCMONb30BaHWUA HEMNPEPbIBHOrO MOHUTOPUHIA [IOKO3bI, TaK Kak
MMEHHO 3Ta MeTOZMKa BbICTYNUAA B KayecTBe 06pa3oBaTenbHOMo U
MOTUBALMOHHOTO MHCTPYMEHTa, NOTOMY KaK MO3BOAWO KEHLUMHe
Nydlle NOHATb BAMAHUE NWUTaHUA, GU3NYECKON HarpysKku Ha U3meHe-
HWA MOKa3aTeneil MMIoKo3bl B KPOBW U, COOTBETCTBEHHO, A0 OKOHYa-
HUA BepemMeHHOCTU NPUAEPKMBATLCA PALLMOHANIBHOMO MUTAHWA, On-
TUManbHOM GU3NYECKoi Harpysku [12].

MpuBoaATcA pesynbTaTbl UCCNEA0BaHMA, NPOBEAEHHbIE B nep-
BOM U BTOPOM TPUMECTPE, KOTOPblE MOKA3asn Ba¥HOCTb U UHbOP-
MaTUBHOCTb HENPEPbIBHOTO MOHUTOPUHIA ANA KOHTPOAA Bapuabenb-
HOCTU FIMKEMUM, YTO NO3BO/IMIO YMEHbBLUMTb YaCTOTY aKyLIEPCKUX U
nepuHaTabHbIX 0C0XKHeHnM [13].

B apyrom uccneposaHumn npu I'CL aHanu3 npoBoanaca mexay
24 v 36 Hepenamu BepeMeHHOCTU: CpaBHMBanacb BapuabenbHOCTb
TIMKEMUM NPU HENPEPbIBHOM MOHUTOPUHIE IIOKO3bl U CTaHAAPT-
HOM eXeJHEBHOM CaMOKOHTPO/IE [/THOKO3bl C MOMOLLLbIO MOPTATUBHBbIX
npnb0opoB (6-8 pa3 B cyTku). MonyyeHHble AaHHbIE, K COXaNeHUHo, Ha
Hebonblom matepuane (57 NaLMEHTOK), CBUAETENbCTBOBAAN O [O-
CTaTOYHOW COMOCTAaBUMOCTU 3HAYEHUIA IMKEMUM, MONYYEHHbIX pPa3-
HbIMK crocobamu. B 1o ke Bpems, CGM ny4ywimm obpasom oTpakana
BbICOKME YPOBHW MOCTNPAHANANbHOW [IMKEMUM U TUNOMUKEMUMN B
HOYHOE BPEMA CYTOK, YEM CaMOCTOATENIbHOE TeCcTUpoBaHue [14].

Co3BY4HO C BbiWe NPUBEAEHHBIMU AAHHBLIMW, APYrMe aBTOPbI
NnoaYEPKMBaOT 0 6osee YacTOM BbISBNIEHWUM 3MNWU3040B YCTOMUYMBOM

At the same time, the disadvantages of this technique in-
clude high price and certain degree of inconvenience for the pa-
tient, especially in the third trimester of pregnancy [9].

Sufficient experience has been accumulated in the world
in using the system of CGM in pregnant women with type 1 di-
abetes mellitus in order to improve glycemic control, especially
during the daytime, and reduce the adverse effects of increased
maternal glycemia on the fetus [9, 10]. It is especially important
to use a system of CGM in diabetes mellitus in uninformed preg-
nant women with hypoglycemia, since this condition is harmful
not only the mother, but also the fetus [11].

Data on the effectiveness of the use of CGM in GDM current-
ly available in the literature, are rather contradictory. Panyakat
WS et al (2018), when comparing CGM with regular monitoring
of glycemic levels at 28-32 weeks in women with non-insulin-de-
pendent GDM, revealed a certain stability of indicators during a
72-hour CGM. Therefore, the authors concluded that there was
no advantage of short-cycle CGM in pregnant women with GDM
who were on diet therapy at 28-32 weeks, compared with regular
control, since it did not affect the incidence macrosomia in the
newborns [3].

Polsky S et al (2017) conducted analysis of glycemic variabil-
ity and pregnancy outcomes using the CGM system once within
3-7 days from the date of GDM diagnosis and the standard con-
trol method. The study results showed that there was an im-
provement in glucose variability parameters in the final days of
continuous monitoring, but the results were not statistically sig-
nificant. In addition, the pregnancy outcomes in the groups of
comparison also did not differ, however, the authors noted a sig-
nificant effect of the use of CGM, since this technique proved to
be an educational and motivational tool, because it allowed the
women to better understand the effect of nutrition and physical
activity on the changes of glucose level in the blood and stimu-
lated them to adhere to a balanced diet and optimal physical ac-
tivity until the end of pregnancy [12].

The results of a study conducted in the first and second tri-
mesters showed the importance and informativity of continuous
monitoring for the control of glycemic variability, which made it
possible to reduce the incidence of obstetric and perinatal com-
plications [13].

Another study in GDM compared glycemic variability with
CGM and standard daily self-monitoring of glucose using porta-
ble devices (6-8 times a day) between 24th and 36th weeks of
gestation. The data obtained, unfortunately, on a small number
of observations (57 patients), indicated sufficient comparability
of glycemia values obtained by different methods. At the same
time, CGM better reflected high levels of postprandial glycemia
and nocturnal hypoglycemia than self-testing [14].

In agreement with the above data, other authors emphasize
the more frequent detection of episodes of sustained hypergly-
cemia with continuous monitoring compared with the standard
control method [15].

In a prospective cohort study of 72-hour continuous glucose
monitoring system with dynamic control every 2-4 weeks of preg-
nancy by Fan Yu et al (2014), insulin therapy was prescribed more
often than in the control group, and it was shown that pregnancy
outcomes in this group were better [16].

Taslimi MM et al (2008) investigated glycemic variability at
26-28 weeks of pregnancy correlating with prevalence of diabetic
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TUNEPIIMKEMUM NPU HENPEPLIBHOM MOHUTOPUHIE NMOCPABHEHMUIO CO
CTaHAAPTHOW MeTOAMKOW KoHTpoAA [15].

CornacHo pesynbTaTam MPOCNEKTUBHOIO KOrOPTHOrO Mccaeno-
BaHWA 72-4acoOBOI CUCTEMbI HEMPEPLIBHOTO MOHUTOPWHTA [/1HOKO3bI C
[AMHAMUYECKMM KOHTPONEM Kaxapble 2-4 Heaenn 6epeMeHHOCTH, Npo-
BeféHHoro Fan Yu et al (2014), MHcynnHOTepanua Ha3Havanach Yalle,
4em B KOHTPONBbHOM rpynre, 1 6b110 NOKa3aHo, YTO UCXOLbl bepemeH-
HOCTY B 3TOW rpynne 6biau nyywe [16].

Taslimi MM et al (2008) uccnefoBanu rMKEMUYECKYIO M3MEH-
YMBOCTb Ha 26-28 Hegene, KOTOpaa KoppenupoBana ¢ aAuabetuye-
CKoW deTonaTnen, BbISBUTb KOTOPYHO BbINO SIerye ¢ UCNOAb30BaHUEM
CUCTEMBI HENPEPLIBHOTO MOHUTOPMPOBAHMA MO CPABHEHUIO C CaMo-
CTOATENbHbIM TECTUPOBaHMEM [17].

3AKNIOMEHUE

Mcnonb3oBaHMe CUCTEMbI HEMPEPBLIBHOTO MOHWUTOPUPOBAHUA
[IFOKO3bl, B TOM YUC/IE U B aKYLIEPCKOM MPAKTUKE, NO3BOUO NOAY-
4unTb 60/bLIE MHPOPMALLMM O KONEBAHMW YPOBHSA IM1IOKO3bI B TEUEHME
CYTOK Y MKEHLUMH C recTaLlpoHHbIM CaxapHbim avabeTom. besycnosHo,
HEMPEPbIBHBIA MOHUTOPUHT T/IOKO3bl MOXET ObiTb OYeHb MoNe3eH
NpW NOCTaHOBKe AMArHo3a B paHHWE CPOKWU recTalmu — B Nepuospl,
NPeALIecTBYOLIME KPUTUYECKMM CPOKaM PEeanu3alimm aKyllepcKux
OCNOXKHeHUN. Mpexae Bcero, 3T0 HEOHXOAUMO C LIENbIO MOTUBALLUK,
06y4eHusn, 6onee TOYHOrO KOHTPO/IA U BbIABJIEHWA SNU3040B YCTOWYM-
BOW rMNEPIIMKEMUM, NOCTNPAHANANBHON IUKEMMUM U TUMOTIMKEMUK
B HOYHOE BPEMSA CYTOK. BaXKHO OTMETUTb, YTO 6O/BLLMHCTBO UCCNeno-
BaHMM, BK/IOYEHHBIX B AaHHbI 0630p, MMEET OTHOCUTENIbHO HEOO/b-
WKne pasmepbl BbIBOPKM, MOSTOMY W BbIBOAbI AOCTAaTOMHO OrpaHuye-
Hbl, MOPOI0 NPOTUBOPEUYMBLI. B LaHHOM HanpasneHUM HeobxoaMMbl
MHOTOLIEHTPOBbIE M KPYNHOMACIUTabHbIE MEPCNEKTUBHbIE KAWHUYE-
CKME WUCMbITaHMA.

fetopathy, which was easier to detect using a continuous moni-
toring system compared to self-testing [17].

CONCLUSION

The use of a CGM system, including in obstetric practice,
made it possible to obtain more information about fluctuations in
glucose levels in the daytime in women with gestational diabetes.
Undoubtedly, CGM can be very useful in making a diagnosis in
the early stages of gestation, preceding the critical periods of the
development of obstetric complications. First of all, it is necessary
for the purpose of motivation, education, more precise control
and detection of episodes of sustained hyperglycemia, postpran-
dial glycemia and nocturnal hypoglycemiA. It is important to
note that most of the studies included in this review have rela-
tively small sample size, and therefore the conclusions are quite
limited, sometimes contradictory. In this connection, multicenter
and large-scale prospective clinical trials are needed.
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COCTOSTHME 340POBbSI HACEAEHUS KAK O AVIH U3 IIOKA3ATEAEN PA3BUTUS
COBPEMEHHOI'O OBIIIECTBA

A.B. YEPHHIIIIEB!, 4.J1. UPXKAEB!, A.JO. 30A0TYXIHA?

1 Kadeapa «Obecrsennoe 340poBbe 1 34paBooxpaHenne», Meannyncknit nHcrutyT, TamMOoBcKmit rocysapcrseHHblit yHusepeurer uM. I.P. Jepsxasuna,
Tam6o08, Poccuiickas Peaepariyst

2 Kadeapa meaununckoit 6uosorny, Meaununckuit mHcrutyT, TamOoBckuil rocydapcrseHHblii yausepcuter uMm. I'.P. JAepsxasuna, Tam6os, Poccuiickas
Depepanust

B cTaTbe paccmaTpMBAETCA COCTOAHME 340P0BbsA Pa3HbIX BO3PACTHbIX FPYMM: AETEW, JII0AEN IOHOWECKOro BO3pacTa 1 B3pOC/I0ro HaceneHus. O6eyskaa-
t0TCA BONPOCHI, CBA3AHHbIE C Pa3BMTMEM NATONOMMUYECKUX MPOLLECCOB C TOUYKM 3PEHWA HEKOTOPbIX NpodeccroHanbHbIX 3a6oneBaHUit. PackpbITo BAUA-
HUWE Pa3NNYHbIX GAKTOPOB Ha COCTOAHME 340POBbA HACENEHWS, B YACTHOCTH, GU3MYECKOI aKTUBHOCTM, YCI0BMIA M XapaKTepa NUTaHuA. AKLEeHTUpyeTCA
BHMMaHWe Ha PONW CUCTEMbI 3 PAaBOOXPAHEHUA B NOAAEPKAHUM HA JOMKHOM YPOBHE 30p0BbsA HaceneHus. OTMeUYeHo, YTO OCHOBOMONAraoWMM
YCNOBMEM NPABU/LHOMN OpraHW3aLMm 340P0BOr0 06pa3a KMU3HM U NOAAEPMKAHMA BbICOKOTO YPOBHA 340P0BbA ABNAETCA CO34aHME CKOOPANHMPOBAH-
HOM CUCTEMbI ONTUMANBHO B3aUMOZEMCTBYIOLLMX Mex Ay COBO0i pa3nnUHbIX rOCYAAPCTBEHHbIX U 0BLLECTBEHHbIX OpraHWU3aumit.

KnioueBble cnoBa: yposeHb 300p08bA, Pakmopsbl pucka 300poees, 300p08be HaCeeHUS.
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The article discusses the health status of different age groups: children, adolescents and adults. Issues related to the development of pathological
processes in terms of some occupational diseases are discussed. The influence of various factors on the state of health of the population, in particular,
physical activity, conditions and nature of nutrition, is revealed. Attention is focused on the role of the health care system in maintaining the health of
the population at the proper level. It is noted that the fundamental condition for the proper organization of a healthy lifestyle and maintaining a high
level of health is the creation of a coordinated system of various state and public organizations that optimally interact with each other.
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BBEOEHMUE

B HacToswiee Bpems BCE Gonbluee BHUMAHWE YAENAETCA NPUH-
LIMNam COXPaHEHWA 340POBbsA YENIOBEKA, A HE JIEYEHUIO Y)Ke Pa3BuB-
wmxca 3abonesaHuit [1-3]. OCHOBHOE Yycn0BME NPABMALHOW Opra-
HM3aLMK 340POBOT0 06Pa3sa KM3HM U NOALEPHKAHMA ONTUMA/IBHOTO
COCTOAHWA 3[10POBbA — CO3JaHNE LIeION CUCTEMbI ZIEKBATHO U MpPo-
ZYKTUBHO B3aUMOZEMNCTBYIOLLMX PA3NNYHbIX FOCYAAPCTBEHHbIX U 06-
LLLeCTBEHHBIX OpraHu3auumii, paboTa KoTopbix ByaeT cornacoBaHa U
Hanpas/eHa, B NepByto ouepesb, Ha PasBUTME U NOALEPHKAHWE HEOb-
XOAMMBIX YCNI0BUI AN MHGOPMMUPOBAHWUA HACENEHMA U NPOBEAEHUA
MEPONPUATUIA N0 NOAJAEPKAHWIO 340P0BOr0 06pasa *Ku3HU, Hefomny-
LeHUIo pa3BuTUA 3aboneBaHuii, X NPodUNaKTHUKe U co3aaHuto bna-
rONPUATHOTO KMMATa [/19 KMU3HU U paboTbl HaceneHus [4].

300poBbE YenoBeKa — Hanbonee BaKHAA COCTABAOLLANA KU3-
HU. BcemupHas opraHv3auuA 34paBOOXPaHEHWA onpeaennna 340-
poBbe ceayoWwmm 06pa3om: «340pOBbe — 3TO COCTOAHWE MOJHOMO
bM3nYecKoro, LyX0BHOIO U COLMaNbLHOMO 6Aaronoyuns, a He TobKO
oTcyTcTBUE 60NE3HN U dUsnYecknx aedektos». OfHAKO COBPEMEH-

INTRODUCTION

Currently, more and more attention is being paid to the
principles of human health maintenance, rather than treatment
of already developed diseases [1-3]. The main condition for the
proper management of a lifestyle and health preservation is es-
tablishment of a vast system of various optimally interacting af-
filiations of governmental and public organizations, the work of
which should be coordinated and directed, first of all, at the de-
velopment and sustention of necessary conditions for people’s
updates and carrying out activities to maintain a healthy lifestyle,
prevent development of diseases, and create a favorable climate
for the life and work of people [4].

Human health is the most important component of life.
Since WHO defined health as: “a state of complete physical, men-
tal and social well-being and not merely the absence of disease
or infirmity”, the modern understanding of health underwent sig-
nificant changes. Currently the concept of "health" includes such
forms of behavior that allow us to improve our life, make it more
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Hble NPeACTaBAeHMA O 340POBbe NPETEPNENt CyLLECTBEHHbIE 13Me-
HeHwus. Tenepb NOHATUE «340POBLEY BK/IKOYAET B ceba Takme Gopmbl
NoBEeAEHUs, KOTOPble MO3BONAIOT YYUYLWMTb HALLY }KM3Hb, CAeNaTb eé
6onee 61aronoNy4YHOM M AOCTMYL BbICOKOM CTEMEHM CaMOpeasnn3a-
uMKU. HeobXxoaMMO y4MTbIBaTb HE TO/IbKO KOJIMYECTBEHHbIE XapaKTe-
PUCTUKM OYHKLMOHANBHOTO COCTOSHWUSA OpraHM3mMa M ero peseps, HO
U COLMANbHYIO AeecnocobHOCTL YenoBeka.

LLENb UCCNEAOBAHMUA

PaccmoTpeHue HeKkoTopbIX U3 Hanbonee 3HaUMMbIX (baKTOpOB,
BINAKOWMKX HA COCTOAHUE 340P0BbA, KaK NOKa3aTenAa pa3ssnTmUA CoBpe-
MEHHOro O6LL|,eCTBa.

MATEPUAN U METOAbI

B KauyecTBe MHOOPMALMOHHbIX PECYPCOB A1 MOUCKA Hay4YHO
NuTepaTypbl OblAM MCMOABb30BaHbl POCCUMIMCKMIN MHPOPMALMOHHO-
aHanutuyeckuit noptan elibrary.ru u PubMed, nossonstowume npoa-
HaNM3MPOBaTb MHGOPMALIMIO MO U3y4AEMOI TEMATUKE 33 NOCieAHNE
10 v bonee net. Bpems 06paLLeHNs K UHTEPHET-pPeCcypcam A1s COCTaB-
NeHuns Heobxogymoi nHpopmaummn — mar 2021 roga.

PE3YNIbTATbI U UX OBCYXXAEHUE

CoBpemeHHble WMCCNefoBaHMA MOKa3blBalOT, YTO Ha 340p0BbE
HaceneHus BAUSAET Lenbli pag GaKkTopoB, BKIOYaOWMI 06pas Kus-
HU YeNOBEKA M COCTOAHME OKPYMAIOLLEN cpeabl ero NpoxueaHus. B
HacTosLLee BPeMS BbIAENAIOT Clefytolme rpynnbl Takux $aKTopos:
COLMANIbHO-3KOHOMMYECKME (0Bpa3 KU3HM, KWUAULLHbIE YCNOBUS,
ycnosua Tpyaa, MaTepuasibHoe 6GaarococtosHue M T.4.), coumanb-
Ho-buonoruyeckue (BO3pacT, Nosi, HAaCNeACTBEHHOCTb M Ap.), 3KoNo-
ro-KMMmaTuyeckme (CoCTosiHMe BO3Zyxa, BOAbI, MOYBbI, YPOBEHb COJ-
HEYHOW paguauuy M np.) U MeaMKO-OpPraHM3aLMOHHbIE (KayecTBo,
3QPEKTUBHOCTb U AOCTYNHOCTb MEAMKO-COLMANbHOM NOMOLLM U T.4,.).
Haunbonbluee BAUAHWE Ha COCTOAHME 3[0POBbSA OKA3bIBAOT YCNOBUA
1 06pa3 Ku3Hu (50%), Ha BTOPOM MecTe — coCcToAHMe (3arpa3HeHme)
BHELHel cpeabl (20%) 1 reHeTMYeckuii dpakTop (20%), Ha TpeTbem —
CcoCTOsiHWe 34paBooxpaHerus (10%) [1, 5].

YpoBeHb M TapMOHMYHOCTb U3UYECKOrO Pa3BUTUA UrpatoT
601bLLUYI0 PO/b B LLENIOCTHOW OLLEHKe 310P0BbA, NO3TOMY NosBAeHMe
Kakoro-nnbo 3abonesaHua uan fedekta B GU3MYECKOM COCTOAHUM
YenoBeKa ABNAETCA OAHUM M3 MAPKEPOB YXYALIEHWS 340P0BbA Yeno-
BeKa B LenoM. [oHATHE «340p0oBbe» 06BEKTUBHO OnNpeaensieTca no
COBOKYMHOCTM aHTPOMOMETPUYECKMX, PU3NONOTUYECKMX U BUOXMMU-
YECKMX MOKasaTeneil, KoTopble ONpesenaloTca ¢ Y4ETOM Nosa U BO3-
PacTa, a TaKXKe KIMMATUYECKUX U reorpaduyeckux ycaosuii [6].

PaclumpeHne pe3epBoB OCHOBHbIX (GU3MOAOTMHECKUX CUCTEM
YesoBEKa CMOCODBCTBYET yNY4LWEHWUIO GYHKLMOHANBHOTO COCTOAHMA
OpraHM3ma, KOTOPOe OCHOBAHO Ha COIMACOBAaHHOCTU U COApYKe-
CTBEHHOM paboTe OTAENbHbIX OPraHOB M CUCTEM B MHTEpecax Le-
JIOCTHOrO opraHuama [6, 7]. Ho BbICOKME pe3epBHble BO3MOKHOCTH,
raPMOHUYHOCTb PU3NYECKOTO U HEMPOMNCUXMYECKOTO COCTOSIHMIA Op-
raHW3Ma MOTYT COYETaTbCA C Ha/IMYMEM XPOHMYECKMX 3aboneBaHuii
WK Pa3HO0BpPa3HbIX NAaTONOTMYECKUX M3MEHEHUI OpraHM3Ma Yeno-
Beka. CTpecc, BpeaHble NPUBbIYKM, HebnaronpuATHasA aKoNor1yeckas
06CTaHOBKa, IMNoAMHaMMA CrocobHbI YCKOPATb NPOLLECChl CTapeHus
KNETOK, MPMBOAUTD K PAa3BUTUIO MHOMMX XPOHUYECKMX 3aboneBaHui,
COMPOBOMAAIOLWMXCA HapyLUEHNEM OBMEHA BELLECTB, CHUMKEHUEM
COMPOTMBAAEMOCTV OPraHM3Ma K AEMCTBMIO NaToreHHbIX $aKTopos
[8, 9]. U, HaobopoT, perynsapHas A03MPOBaHHAA PU3MYECKAN Harpy3Ka
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prosperous and achieve a high degree of self-realization. It is nec-
essary to take into account not only the quantitative characteris-
tics of the functional state of the body and its reserves, but also
the social capacity of a person.

PURPOSE OF THE STUDY

consideration of some of the most significant factors af-
fecting the state of health as an indicator of the development of
modern society.

METHODS

The Russian information and analytical portal elibrary.ru
and as well PubMed were mainly used as sources for searching
scientific literature, which allows to analyze the necessary infor-
mation on the subject of investigation over the past 10 years or
more. Internet resource with the necessary information was ac-
cessed in May 2021.

RESULTS AND DISCUSSION

Modern studies show that the health of the population is
influenced by a number of factors, including the lifestyle of a per-
son and the state of the environment at his residence. Current-
ly, the following groups of such factors are being distinguished:
socio-economic (lifestyle, living conditions, working conditions,
material well-being, etc.), socio-biological (age, gender, heredi-
ty, etc.), environmental and climatic (condition of air, water, soil,
level of solar radiation, etc.), and medical organizational (quali-
ty, efficiency and availability of medical and social aid, etc.). The
conditions of life and lifestyle have the greatest impact on health
(50%), the state of the environment (pollutions) and the genetic
factor are in second place — (20%), and the state of healthcare is
in third place (10%) [1, 5].

The level and harmony of physical development plays an im-
portant role in a holistic assessment of health, therefore the ap-
pearance of any disease or defect in a person’s physical condition
is one of the markers of human health in general. The concept of
"health" is objectively determined by the whole of anthropomet-
ric, clinical, physiological and biochemical parameters, which are
assessed taking into account gender and age, as well as climatic
and geographical conditions [6].

Augmentation of the reserves of the main physiological
systems of the human body improves its functional state, which
results from the concomitant and consistent work of individual
organs and systems in the interests of the whole organism, be-
ing a reaction of high biological significance [6, 7]. At the same
time high reserve capacity, the harmony of the physical and neu-
ropsychic state of the body may coexist with chronic diseases or
various pathological changes in the human body. Stress, bad hab-
its, unfavorable environmental conditions, low physicalactivity
accelerate cell aging processes and lead to the development of
numerous chronic diseases accompanied by metabolic disorders
and reduced body resistance [8, 9]. On the contrary, regular con-
trolled physical activity enhancescapacity for energy production,
which determines the level of the body's resistance to pathogens
and, in general, increases its adaptation potential [10, 11].

One of the main problems of the modern population is re-
duced physical activity. Physical fitness of people, especially chil-



Yeprvuués AB ¢ coasm. 340poBbe HaceAeHMs U pasBUTHe 00IlecTBa

BECTHMK ABUMILIEHHEI
Tom 24 * No 1 %2022

YBENNYMBAET NOTEHLMAN SHEProobpa3oBaHuUsA, KOTOPLIV onpeaenset
YCTOMUYMBOCTb OpPraHM3Ma K NaToreHHbIM BO3AENCTBUAM U, B LIESIOM,
MoBbILWAET ero afanTaLMoHHbIM noteHuman [10, 11].

OpfiHa M3 OCHOBHbIX OTPULATE/IbHBIX CTOPOH COBPEMEHHOTO 06-
pa3a ¥M3HW HACeNEHWA — 3TO CHUXKEHWE ABWUraTeIbHOM aKTUBHOCTM.
PerynapHble 3aHATMA CNOPTOM U dM3MYeCKas TPEHUPOBAHHOCTb Jt0-
Zieii, 0cobeHHO feTell ¥ MONOAEKM, NIEHKAT B OCHOBE 3,0POBbA BCEN
nonynaumu u Gusmnyeckoro noteHumMana Hacenenus [12]. ccneposa-
HWA 3apybeXHbIX U OTeYEeCTBEHHbIX aBTOPOB CBUAETE/NbCTBYIOT, YTO
HW3KaA ABUraTeslbHaA akTMBHOCTb BO BCEX BO3PACTHbIX Fpynnax, B T.u.
Y WKONbHUKOB, A/UTENbHbIE CTAaTUYECKMUE HArpy3Kku NPUBOAAT K pas-
BUTMIO Y HUX Pa3/IMyHbIX 3aboneBaHuit: HabaogaeTca passuTue auc-
OYHKUMIA  cepaeyHO-COCYANCTON CUCTEMBI, YXYALWEHWE NOKa3aTenein
[bIXaTe/IbHOM CUCTEMBI, HapylweHne paboTbl 3pUTENBHON CUMCTEMBI
[13-16]. Kpome Toro, mpv rMnogMHamuu CTpafaeT OMNOPHO-ABWra-
TeNbHbIN annapat (BO3HWKAOT aTpodUA MbILLEYHON MacChl, Pa3iny-
Hble TUMbl HApYLUEHWA OCaHKK). Mpu 3TOM HabOAAETCA CHUNKeHWe
YMCTBEHHOI paboToCnocobHOCTH, CTPAAAKOT KOTHUTUBHBIE GYHKLIMK.
ITa npobaema ctana 0cobEHHO aKTyaNbHOW B YCNOBUAX COBPEMEHHOW
NaHAEMUU U CHUMKEHWUA ABUTaTeNIbHOW aKTUBHOCTU BO BPEMS HECTKO-
ro KapaHTUHa. CHUMXKeHWe ABUraTeNbHOIO PEXMMa HanNpAMYIo BAMAET
Ha nosBneHWe M3bbITOYHOTO Beca, Pa3BUTUE apTepUasbHON rvnep-
TEH3UM, CNOCOBCTBYET HAPYLIEHWIO TONEPAHTHOCTM K YINeBoAaM, YTo
B Aa/IbHelillem NPUBOAUT K pa3BUTUIO caxapHoro auaberta Il Tuna.

K 11 rogam yxe Habnrogaetca M3bbiTouHan macca Tenay 12-19%
POCCUIACKUX AeTel, yBeMYeHe nokasaTenen apTepuanbHOro Aas-
neHna —y 5%, NosbllWEeHHOe coaepKaHue xonectepuHa —y 11-12%,
a KPUTMYECKOE CHWUXKEHWE [ABUraTe/lbHOM aKTUBHOCTU BbIABAAETCA Y
50-70% peTckoro HaceneHua. B npouecce WKonbHOro obyyeHus y 80-
85% feTelt HabnoaaeTCA yXyALIEHWe 340Pp0BbSA, @ CPpeau CTyAeHToB 1
1 2 KypcoB BbICLUMX y4ebHbIX 3aBeaeHNi PO yxe 6onee 60% umetot
bYHKLMOHaNbHbIe OTKIOHEHWA U UX XPOHUYECKUe NposaBaeHus; 85%
yuntenen B Te4eHne csoei NpodeccroHasIbHON AeATENbHOCTM Npu-
obpeTatoT XpoHuyeckue 3abonesanua [13, 14, 17]. Ha cerogHAwHMiA
JeHb cuctema 06pa3oBaHMA NOCTPOEHA TaKMM 06pa3om, UTo, K COXa-
NeHuto, CNocoBCTBYET YXYALWEHWIO COCTOAHUA YYaLLMXCA U NPUBOAUT
K BO3HMKHOBEHMIO XPOHWUYECKMX 3a60/1€BaHMIA Y LIKOJIbHUKOB, YTO U
NPOABASETCA B PE3KOM CHUXKEHUW pe3epBa 340poBbsa [13].

C aopyroit cTopoHbl, Ha 6a3e KemepoBCKOro rocyaapCTBEHHOMO
YHMBepCUTETa BblI0 NOKa3aHo, YTO Y IH0AE pa3HbIX Npodeccuii 1 Bo3-
PaCcTHbIX TPYMM yCUAEHUe PerynapHon GU3MYecKoi aKTUBHOCTU Mpu-
BEJIO K Y/IYYLIEHMIO aHAI3MPYEMBbIX MOKasaTeneil 3a0posbs [18, 19].
MakcumanbHoe notpebaeHune kucnopoga ¢ Bopactom (nocne 25 net)y
NoAel, BeAyLLMX NAaCCUBHBINM 06pas U3HM, CHUXaeTes Kaxkaple 10 net
Ha 8%, UTO 06BACHAETCS, B NEPBYIO O4Yepespb, OrPaHUYEHNEM perynsp-
HOW dM3MYECKOW aKTUBHOCTU. Y It0AEN, KOTOPbIE UMELOT PerynspHble
dum3mnyeckre Harpysku, ocobeHHO aspobHOro Tvna, STOT NOKasaTesb
YMEHbBLIAeTCA NPUBAN3UTENBHO Ha 4%, YTO 3HAYUTENBHO 3aMeanseT
MPOLLECChI CTAPEHUA U CNOCOBCTBYET PACLUIMPEHUIO PE3EPBHBIX BO3MOX-
HocTel opraHmnama [20]. B knaccuyeckunx pabotax ®.3. MeepcoHa 6b110
MOKa3aHo, YTO NpY afanTauum K aspobHbIM GU3NYECKMM Harpy3kam
Hab/I0AAETCA NEPEXO, OT CPOYHOM K YCTOMUMBOW, MPONOHTMPOBAHHOW,
Hecneuuduryeckoi aganTaumu. Mpu perynapHbIx GU3NYECKUX 3aHATUAX
CTpeccopHoe aeicTane GU3MYECKoi Harpysku NocTeneHHo ocnabesa-
€T, B CBA3M C NOBbILIEHWNEM YCTOMYMBOCTU LIEHTPA/bHBIX PETYAATOPHBIX
MexaHW3MmoB. Mpy 3TOM NPOUCXOAAT 3aKOHOMEPHbIe BUOXMMUYECKME
1 6uodunUeckne U3MeHeHUA CBOMCTB KIETOK BCErO OpraHW3ma, YTo
CBA3aHO C pacluMpeHnem pesepBa GpyHKLMOHANbHBIX CUCTEM M adanTa-
LIMOHHbIX BO3MOKHOCTel opraHusma [20].

Lpyrvm BaxkHeMLWMM 1 onpesensowym GaKTopom 340p0BOr0
06pasa KM3HM YeNnoBeKa ABAAETCA NpaBWIbHOE U cbanaHcMpoBaH-

dren and adolescents, underlie the health of the entire popula-
tion and its physical potential [12]. Low motor activity in all age
groups, including schoolchildren, as well as long-term static loads
lead to the development of various diseases, such as cardiovascu-
lar and respiratory disorders, and impairment of the visual func-
tion [13-16]. In addition, low physical activity affects musculoskel-
etal system, resulting in development of various types of scoliosis
and skeletal muscle atrophy. At the same time, mental perfor-
mancedeclines, cognitive functions deteriorate. This problem has
become especially relevant in the context of the current pandem-
ic and limited motor activity during a strict quarantine. Reduced
physical activity directly leads to obesity and arterial hyperten-
sion, contributes to impaired carbohydrate tolerance, which fur-
ther leads to the development of type Il diabetes mellitus.

By the age of 11, overweight is already observed in 12-19%
of children, an increase in blood pressure — in 5%, high choles-
terol level —in 11-12%, and a critical decrease in motor activity
is detected in 50-70% of the children’s population. During school
time, deterioration of health is found in 80-85% of children;later
on more than 60% of students of higher educational institutions
require inpatient treatment, 85% of teachers acquire chronic dis-
eases related to their professional activities [13, 14, 17]. To date,
the education system is built up in such a way that it contributes
to the deterioration of the health condition of students and leads
to the development of chronic diseases in schoolchildren, thus
exposing a considerablereduction of their health reserve [13].

On the other hand, on the basis of Kemerovo State Univer-
sity, it was shown that in people of different professions and age
groups, an increase in regular physical activity led to an improve-
ment in the specified health indicators [18, 19]. Maximum oxy-
gen consumption decreases with age (after 25 years) by 8% for
every 10 years, which is primarily due to the limitation of regular
physical activity. In people with regular physical activity, especial-
ly of an aerobic type, this indicator decreases by approximately
4%, which significantly slows down the aging process and helps
to expand the reserve capacity of the body. In the classical works
of F.Z. Meyerson, it was shown that with such a mechanism of ad-
aptation to physical loads, immediate adaptation is taken over by
a stable, prolonged, nonspecific adaptation. With regular physical
exercises, the stressful effect of motor activity gradually attenu-
ates due to thegrowing stability of the central regulatory mech-
anisms. At the same time, consistent biochemical and biophysi-
cal changes in the properties of cells occur, which are associated
with the expansion of the reserve of functional systems and the
adaptive capabilities of the body [20].

Another important and determining factor in a healthy life-
style is proper and balanced nutrition, i.e. a properly selected diet
that will meet the individual needs and features of both a grow-
ing and an adult organism, take into account the level of physical
activity, the difficulty and intensity of work, as well as gender and
age characteristics. Numerous scientific studies have shown that
more than 60% of the Russian population are overweight and
obese, since the very structure of nutrition in the country is not
balanced, has a low content of vitamins, microelements, dietary
fibers and other biologically important substances consumed by
the people, and dietary indiscretions are not uncommon in dif-
ferent age groups [13, 21, 22]. Incidence of astheno-neurotic syn-
drome, diseases of the gastrointestinal tract (GIT), such as chronic
gastritis, gastroduodenitis, biliary dyskinesia, pancreatitis, chole-
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HOe MUTaHMWe, T.e. NPaBUAbHO NOAOOPAHHbIN PALMOH, KOTOpbI By-
[T OTBEYATb MHAMBUAYANbHBIM NOTPEOHOCTAM M 0COBEHHOCTAM Kak
pacTyLiero, Tak v B3pOCNOTO OpraHWM3ma, ByaeT yuuTbiBaTb YPOBEHb
GV3MYECKUX HArpy30K, TAXKECTb M HANPAXKEHHOCTb TPYAQ, a TaKKe No-
NOBbIE M BO3PACTHbIE 0COBEHHOCTU. MHOTOYUCNEHHbIE Hay4YHble U3bl-
CKaHWA NoKasanu, Yto y 6onee 60% Hacenenms Poccum HabntogatoTca
U36bITOYHbIV BEC U OXMPEHME, MOCKO/bKY Cama CTPYKTypa NUTaHUA
B CTpaHe He cbanaHCMpPOBaHa, B MULLEBOM paLMOHE MMEET MECTO
HU3KOe CoepiKaHe BUTaMMUHOB, MUKPO3NEMEHTOB, MULLEBbLIX BOJIO-
KOH M ApyrmMx 6MONOrMYECKM BaXKHbIX BELLECTB, a TaKXKe OTMeYatoTca
perynAapHble HapyWeHUA B PEXMME MUTAHUA B Pa3HbIX BO3PACTHbIX
rpynnax [13, 21, 22]. Y monogpix ntofei HabaoaaeTca yactasa BCTpe-
YaeMOCTb aCTEHO-HEBPOTUYECKONO CMHAPOMA, 3ab0NEBAHUI Keny-
[lOYHO-KMWeYHoro TpakTa (MKT), TakMX KaK XPOHWUYECKME racTpuTI,
racTPOLYOAEHUTbI, OUCKMHE3NA KENUEBbIBOAALLMX NyTeK, NaHKpea-
TUTbI, XONELMCTUTbI, A3BEHHas 60NE3Hb KenyaKa u 12-nepcTHOM KuL-
Ku [23]. B cTpaHe TaKKe yBENMYMBAETCA NPOLLEHT XPOHUYECKMX 3a60-
NeBaHWI y peteit n noapocTkoB — Ao 60-70%; NoBbIWaeTca YacToTa
BPOMAEHHBIX U NPUOBPETEHHbIX 3a60N1€BaHNI Y HOBOPOMKAEHHbIX
[24, 25].

MpaKTUYeCcKn 340POBbIMU MOTYT ObITb MPM3HaHbI ToNbKO 20-
25% POCCUICKMX TOPOACKMX LKONIbHWUKOB, OCOBEHHO B NPOMBbIL/IEH-
HbIX ropogax. Hanbonee yacto BcTpeyatowmecs 3ab6oneBaHus y getei
— 3TO HapyleHnsa B GYHKLMOHUPOBAHUMN CEPAEYHO-COCYANCTON CU-
cTembl (33%), onopHo-aBuraTeNbHOro annaparta (63%), 3abonesaHus
KT (18%). YBennueHvne naTonornu 3puTebHON CUCTEMbI COCTaB-
nsaet 0o 35% (61130pyKOCTb); CUCTEMBI KPOBU U KPOBETBOPEHMA — B
1,6 pasa [26]. DHAOKPUHHbIE 3aboneBaHUA yBeamunanch B 1,55 pas,
KpOMe TOro, UMEET MECTO POCT HapyLIEHNI PENpPOAYKTUBHOMN U Apy-
rMx cuctem. 3abonesaemocTb natonoruneit JIOP-opraHOB TaKKe UMeET
TEHAEHLMIO POCTa, KaK U annepruyeckme 3abonesaHms U Takue narto-
NOTUYECKM COCTOAHMA, KaK OXKMPEHME, HEMPONCUXMYECKME PACCTPOM-
CTBa, HapYLUEHWA HOPMabHOM CTPYKTYpbl CBOZA CTOMbI, KaK pe3y/b-
TaT AMCYHKLMM KOCTHO-MbILLEYHOM cucTembl [26-28).

®YHKUMOHaNbHbIE U3MEHEHMA B BUAE CMCTO/IMYECKOTO Lyma
W HapyLeHW puTMa cepaua Habnatogarotea y 25% WKOAbHUKOB, a
TaKXKe MMEKT MECTO U3MEHEHUA QYHKLMK LMTOBUAHOMN Kenesbl U
HapyLIEHWs NO0BOro pa3suTUsA. Bo3pocno uncno aetelt ¢ HeBpono-
TMYECKUMW HapyLEHUAMM, TaKUMMU KaK 3aTAMKHbIE HEBPOTUYECKME
PacCcTpOWCTBa, SIOFOHEBPO3, HOYHOW 3HYpe3, Gobuyecknit cMHaPOM
(po 30%). HapyweHus B paboTte HepBHO-NICUXMYECKOW chepbl Habto-
fatotes y 7,5 maH. geteit (OpeHbyprckas obnactb) [29]. Mo HayyHbIM
ZJaHHbIM MOXXHO CYAWTb O TOM, YTO 33 NOCNEeAHNE LeCATb NIET XPOHU-
yeckan 3a601eBaeMOCTb Y FOHOLIEN-NPU3bIBHUKOB, TONbKO YTO 3aKOH-
YMBLUMX LIKOAY, BO3poc/ia Ha 49%, 1 Tonbko 20% oHOLEe COOTBET-
CTBYHOT YCTaHOBNEHHbIM TpeboBaHusaMm [30, 31].

B KOHEYHOM MTOre, LIKO/Y 3aKaHYMBAIOT OHOLWM U AEBYLLIKM, Y
KoTopbIx B 80% Cy4aeB OTMEYAOTCA NAaTONOMMYECKME OTKAOHEHNS, A
210 72% BynyLmx BbIMYCKHUKOB CPEAHMX U BbICLUMX y4ebHbIX 3aBeae-
HUI UMEIOT CepbE3Hble OTKIOHEHMA B COCTOAHWUM 340p0BbA [32-34].
Y [eBylIeK-CTYAEHTOK HECMOPTMBHbLIX CMELMANbHOCTEN OTMeYaeT-
CA Masibll YPOBEHb [BUFATENIbHON aKTUBHOCTU U BbICOKMI MPOLEHT
BPEAHbIX NPUBbIYEK, U, MOPOIO, 3TU NMOKA3ATENMN CXOKM C TAKOBbIMMU Y
CTYAEHTOB MY¥KCKoro nona [35]. MMeHHO He340poBbI 06pa3 KU3HU
1 BpeAHbIE NPUBbLIYKM SUKTYIOT HEOBXOAMMOCTb MOMCKA MEP MO Y/yY-
WeHMI0 06pasa v KauecTBa KU3HU HaceneHus.

CoBpemeHHas CTPYKTypa cucTembl 0bpa3oBaHua He oboluna
CTOPOHOW W 340p0oBbe NpenofaBatenieil. OHa TaKKe HEeraTMBHO CKa-
3blBaeTCA M HAa NPOdeccMoHaNbHON AeATENbHOCTM NEeAaroros, KOTo-
pble UrpatoT, B CBOIO O4EPEb, OTPOMHYIO POJIb B CTAHOB/IEHUM 1 Pas-
BUTUW AeTeil M NoAPOCTKOB. M0 CTaTUCTUYECKUM AaHHbIM, OKono 60%
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cystitis, peptic ulcer of the stomach and duodenum is rather high
in young people [23]. Prevalence of chronic diseases in children
and adolescents has grown up to 60-70%; incidence of congenital
and acquired diseases in newborns also increases, etc. [24, 25].

Practically only 20-25% of schoolchildren can be considered
healthy, the reasons being that the classes are overcrowded, chil-
dren with different levels of preparation are most often trained
together; students are largely overloaded with information, etc.
The most common diseases among preschoolers are cardiovas-
cular (33%); musculoskeletal (63%); and GIT (18%) disorders. Dis-
orders of the visual system (myopia) increase by 35%; of blood
and hematopoietic systems — by 1.6 times [26]. Endocrine diseas-
es increased by 1.55 times, as well as disorders of the reproduc-
tive and other systems. Incidence of the diseases of ear, nose and
throat also undergoes dynamic changes, as well as allergic dis-
eases and other pathological conditions, such as obesity, neuro-
psychiatric disorders, impairment of the normal structure of the
foot arch as a result of dysfunction of the musculoskeletal system
[26-28].

In general, systolic murmur and cardiac arrhythmias are
found in 25% of schoolchildren, as well as impairment of thy-
roid function and sexual development disorders. The number of
children with neurological disorders, such as long-term neurotic
disorders, logoneurosis, nocturnal enuresis, phobic syndrome in-
creases up to 30%. Almost 7.5 million children develop neuropsy-
chic disorders [29]. According to scientific data, over the past ten
years chronic morbidity among young conscripts who have just
graduated from school has increased by 49%, and only 20% of
young men meet the statutory requirements [30, 31].

Finally, 80% of young people graduating from a secondary
school developpathological deviations, and up to 72% of future
graduates — specialists of the secondary and higher education-
al institutions — have serious health problems [32-34]. Female
students have a low level of physical activity, a large percentage
of bad habits, which are almost as common as in boys [35]. An
unhealthy lifestyle and the prevalence of bad habits dictate the
need to find measures to improve the lifestyle and quality of life
of the population with a focus of prevention of bad habits.

The modern educational system has not bypassed the
health of teachers. It also negatively affects the professional ac-
tivities of teachers, who, in turn, play a huge role in the develop-
ment of children and adolescents. According to statistics, about
60% of female teachers experience constant psychological dis-
comfort at work; 85% of teachers are regularly being stressed
throughout the academic year. One third of female teachers suf-
fer to certain extent from the nervous system disorders [34]. Only
10.4%of teachers have normal health, while 2.9% of teachers of
secondary and higher educational institutions exhibit a decrease
in the adaptive potential of the organism. A large share of young
teachers develops various chronic diseases, mainly involving car-
diovascular system [36-38].

According to E.N. Weiner, a life style is a way of life of a per-
son to which he daily adheres due to cultural, social, material
and professional circumstances. The health of people depends to
a very large extent on the style and way of life. Medicine con-
tributed to the deliverance of people from a number of various
infectious diseases, and managed to develop various types and
methods of treatment of diseases, but nevertheless, the share of
people suffering from physical inactivity and hypokinesia has in-
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yuuTenen u npenogasaTtenei B ctpaHe paboTatoT B YCI0BUAX NOCTOSH-
HOTO NcMxoNornyeckoro Auckomeopta. o 85% neaaroros UCMbITbIBA-
10T PErynsApHbIi CTpecc B TeyeHue Bcero yyebHoro roga. OaHa TpeTb
YKEHLMH-NEearoros CTPaAaeT B TOM WM MHOW cTeneHu 3aboneBaHu-
AMM HepBHOW cucTemsbl [34]. MPOLEHT yunTenen, KOTopble HaxoaaTcA
B COCTOAHWMM QYHKLMOHANbHON HOPMbI, cocTasnseT okono 10,4%; y
2,9% neparoros CPesHMX M BbICLUMX y4ebHbIX 3aBeAeHWi HabaoaaeT-
CA CHUXKeHMe afanTalyMOHHbIX BO3MOXKHOCTEN opraHusma. Monogple
nesaror XapakTepusyoTca HasmymMem 60/bLLOro NPOoLEHTa Pasany-
HbIX XPOHWYECKMUX 3ab0neBaHNM, MaBHbIM 0O6Pa3oOM, NpeacTaBieH-
HbIX NaToONOTUEN CepAEYHO-COCYANCTON cucTeMbI [36-38].

Mo mHeHuto 3.H. BaliHepa, 0bpa3 KWU3HKU — 3TO Takoi cnocob
KU3HEAeATeNbHOCTU YeNOBEKA, KOTOPOro OH NPUAEPIKMBAETCA exXe-
[HEBHO B CMY KYNbTYPHbIX, COLMANbHBIX, MAaTEPUANbHBIX U Npodec-
CMOHaNbHbIX 0B6CTOATENLCTB. 34,0POBbE NHOAEN 3aBUCUT B 04EHDb 6O/b-
LUOK CTENEHM OT CTUAA U YKNaAa KM3HU. MeauumHa cnocobcteoBana
136aBNEHMIO YeNOBEKA OT LLeNOro pAsaa PasHO0bpasHbIX MHOEKLMOH-
HbIX 3ab0neBaHwWit, cmorna pas3paboTaTb ANA HEro pas/inyHble BUAbI
1 cnocobbl neyeHns bonesHen, HO, TeEM He MeHee, 3HaYUTEeNbHO Bbl-
pocna fonsa ntogen, CTPaZaroWwmx rmnognHammnent U runoKkMHesuen B
CWUAY CBOMX COLMANbHO-MNCUXONOTUYECKUX OCOBEHHOCTEN U YCNOBUIA
6biTa. Bcé 370 NpMBENO K BOSHUMKHOBEHMIO, TaK Ha3biBaemblX, «boses-
Hel LUMBMAU3ALMMY, BKAKOYAA OMMPEHWUE, HAPYLLUEHUA MCUXUYECKMUX
OYHKUMIA M penpoflyKTUBHOM CMUCTEMbI, @ TaKKe 3/10ynoTpebneHne
NEeKapCTBEHHbIMM NpenapaTaMmn U MHorMe apyrue npobnemoi [39,
40]. EcTecTBeHHO, TaKoW BaxKHbIW (aKTOP, Kak NCUXMYECKOE 300P0BbE
HaceNeHns, TakKe 3aCNyKnBaeT ocoboro BHMMaHua [41, 42].

Cnepytowym BarKHENLIMM acneKTom GOPMUPOBAHNS 340P0BbA
ABNAETCA reHeTMYeckuii pakTop. CobnropgeHne npasua 340pOBOTo 06-
pasa KuU3HWU poauTenei, ocobeHHO B Nepuog Co3peBaHUsA MOOBbIX
KNETOK, MMeeT 0cobyto BaXKHOCTb A1 340Pp0BbA OyAyLLEro NOTOMCTBa
[39, 40, 43]. Ha paHHel 3MbPMOHaNbHOW CTaguM BCA reHeTUYecKas
nporpamma byayLuero opraHM3ma HauMHaeT peann3oBbIBaTbLCA B BUAE
bopMMpoBaHMA OCHOBHbIX GU3MONOTMYECKMX CUCTEM  OPraHU3Ma,
N 04YeHb BENMKA BEPOATHOCTb BMAHMA PAs/NYHbBIX MOBPEKAAIOLLMX
$aKTOpOB Ha BO3HUKHOBEHWE BMNOCNEACTBUM PA3NNYHOM NaTONOTUK,
HanpuMmep, NOPOKOB CepaLa, HEPBHOW M KOCTHO-MbILWEYHON CUCTEM
[44, 45]. NokasaHo, uTo B 30-50% CNy4aeB AETH, POXKAEHHDIE KEH-
LWMHAMK, CTPAZAOWMMM apTePUanbHOM rMnepTeH3nei, CTaHOBATCA
TaKKe M’MNepTOHMKAaMM, TaK KaK Yy TaKMX KEHLUMH CEPbE3HO CTpajaeT
6apbepHan GyHKLUMA NNALEHTbI.

KauecTBO penpoayKTUBHOMO 370pOBbA AEBYLIEK W MKEHLUWH
bepTUAbHOro BO3pacTa onpeaenseT 340p0Bbe HaLMKM U gemorpaduio
B LIE/IOM, B CBA3M C 3TUM OHO CTaHOBWTCA LLEEHTPOM BHUMAHWA 34PpaBo-
oxpaHeHus. OpraHM3m akKKyMyIMpYyeT B CBOMX FeHax camble Ny4live
NPOBEPEHHbIE NMPU3HAKMU U CBOMCTBA, NepeaaloLLmecs U3 NoKoNeHns
B MOKOJIEHME, YTO U ONpeaenseT LasbHEeNWnA YpoBEHb 340POBbA
MOTOMCTBA Ha BCEX NOC/IEAYIOWMX 3Tanax oHToreHesa [43]. Tem He
MeHee, MO/IOAbIM AEBYLLIKaM U KeHLIMHAM eLé 10 MOMEHTA 3a4aTus
1 MaTePUHCTBA CBOMCTBEHHbI BpeAHbIE NPUBBIYKM — KypeHUe, ynoTpe-
6neHue ankorons. Tak, Ha 6a3e PA3aHCKOro neAarornyeckoro Konnes-
Ka Bb110 NOKA3aHo, YTo U3 176 ONPOLIEHHBIX CTYAEHTOB 18% KypsALumX
1 23% BbINMBAIOLLMX OKA3aNNCh AEBYLLKM [46].

3aK/1I04MTENIbHBIM GAKTOPOM, PACCMOTPEHHBIM B HalLel CTaTbe,
ABNIAETCA COCTOAHME 340aBOOXPAHEHUA. 340P0BbE HALMM BKHOYAET B
cebs COBOKYMHOCTb BCEX Chep AeATeNbHOCTM CTPaHbl U BCero obuue-
CTBA, 0COBEHHO TaKMX, Kak 3KOHOMMKA, 0bpasosaHue u ap. Mo cpas-
HEHMIO C NPOWeALIMMM FoLaMM MOCTENEHHO MOBbIWAETCA YPOBEHb
[OCTYMHOCTU MEAULMHCKOV NOMOLLM, YTO B COBOKYMHOCTH C APYTMMM
baKTOpaMmM NPUBOAMT K MOBBILEHWIO CPeHEN NPOAOIKUTENBHOCTM
KU3HW POCCUAH. 3HAUMTENbHO BbIPOCAO GMHAHCMPOBAHME 34PaBO-

creased significantly due to their socio-psychological features and
conditions of everyday life. All this leads to the emergence of dis-
eases of civilization, such as obesity, as well as psycho-emotional
tension, reproductive dysfunction, drug abuse and many other
issues [39, 40]. Of course, such an important factor as the mental
health of the population cannot be ignored in any way [41, 42].

Genetic factor is the next most important constituent deter-
mining the level of health. Compliance with the requirements of
a healthy lifestyle of parents, especially during the maturation of
germ cells, is of particular significance for the health of future off-
spring [39, 40, 43]. At the early embryonic stage, the entire genet-
ic program of the future organism gets implemented in establish-
ment of the main physiological systems of the body, and various
damaging factors with a very high probability may trigger devel-
opment of various disorders, for example, heart disease, nervous
and musculoskeletal system [44, 45]. It has been shown that 100
women who suffered from hypertension, in approximately 30-50
cases give birth to children which also become hypertensive; bar-
rier function of the placenta in hypertensive women is also affect-
ed.

The problem of the reproductive health of girls and women
has become the focus of public health attention, since the qual-
ity of the reproductive health of girls of fertility age determines
the health of the nation and demography as a whole. The female
body accumulates in its genes the best proven traits and proper-
ties that are passed down from generation to generation. This de-
termines the further level of offspring’s health at all subsequent
stages of ontogeny [43]. However, young girls and women, even
before the moment of conception and motherhood, may have
bad habits, such as smoking and alcohol drinking. According to
the data of the Ryazan Pedagogical College, out of 176 students
surveyed, 18% of smokers and 23% of drinkers were girls [46].

The final factor considered in our article is the state of
health. The health of the nation is a comprehensive indicator for
the country and the whole society, especially involving such areas
as economy, education, etc. Compared with past years, accessi-
bility of medical aid is gradually increasing, which, together with
other factors, leads to a growth of the average life expectancy of
Russians. State funding for health care has increased significantly.
This allows to implementvarious medical governmental programs
in the healthcare system. Nevertheless, despite these measures,
the state of the Russian healthcare system in most regions is at
a crisis level. As a result of “optimization”, a large number of re-
gional hospitals and medical centers were closed down, while the
commercial medical centers are not always “affordable” for the
population due to its low solvency in various regions. The avail-
able medical care for the population of most regions still leaves
much to be desired. According to sociological investigations, few-
er and fewer people believe in the near "glittering future" of our
medicine. It is considered to be one of the most urgent problems
of the country, and the number of people sharing this opinion is
constantly growing [47]. The reason for this concern is a signifi-
cant lagging behind in terms of health standards from the devel-
oped western countries. In terms of life expectancy, Russia ranks
110th in the world; according to the data for 2019, this indicator
in the EU countries is 80.9 years, while in Russia it is 10.5 years
less [48].

To improve the level of the Russian healthcare, it is neces-
sary to create conditions for the development and strengthening
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OXPaHEHWA CO CTOPOHbI rOCYAaPCTBa. ITO NO3BOAET PEaNN30BbLIBATL
pa3nnYHble MEAULMHCKME TOCYAAPCTBEHHbIE NPOrPAMMbI B CUCTEME
3/1paBOOXPaHeHMA. TeM He MeHee, HECMOTPSA Ha 3TV Mepbl, COCTOs-
HMe POCCUICKOM CUCTEMDBI 3L,0aBOOXPAHEHNS B BObLUMHCTBE peruo-
HOB MMEET KPU3UCHbIW YPOBEHb. B pesynbTate «ontumumsaumm» 6bi10
COKpaLLEHHO B0/bLIOE KOIMYECTBO PErMOHANbHBIX BONBHUL U Meau-
LIMHCKMX MYHKTOB, @ OTKPbIBAKOLLMECS NAATHbIE MEANLMHCKME LEEHTPbI
He BCErA,a OKa3blBalOTCA «MO KaPMaHy» HaCeNeHMIo B CUY Ero HU3KOM
NNaTEXeCnocobHOCTM B PasINYHbIX PeroHax. [LocTynHas meauumH-
CKan NOMOLLb A/15 HaceneHus 601bLIMHCTBA 0bnacTel BCE eLwé ocTas-
NAET }KenaTb nyyero. Mo AaHHbIM COLMONOMMYECKMUX UCCeL0BaHNN,
BCE MeHbLUEee KONMYECTBO JIHOAEN BEPUT B CKOPOE «CBeT/Ioe byayLiee»
Hawen meguumHbl. OHO OLEHWMBAETCA KaK 0fHa U3 OCTPEMLmMX npo-
671eM CTpaHbl, NPUYEM KOMYECTBO NIOAEN, COTNIACHBIX C STUM MHEHMU-
€M, NOCTOAHHO PacTéT [47]. OcHoBaHMEM 4/19 3TOIM 06eCNOKOEHHOCTH
ABNAETCA 3HAYUTENbHOE OTCTaBaHWE YPOBHA 34,0POBbA POCCUAH MO
CPaBHEHMIO ¢ BO/IBLUMHCTBOM Pa3BWTbIX 3anafHbIx CTpaH. Ecan aHa-
N3NPOBATb MOKA3aTeNIM OXMAAEMOMN MPOLOMKUTENBHOCTU KU3HW,
To Pocecma 3aHMmaet 110 mecto B mupe, a pasanyme co ctpaHamu EC
(naHHbIe Ha 2019 roa — 80,9 net) coctasnaeT 10,5 ner [48].

[ NoBbILWEHNS YPOBHSA POCCUMCKOrO 34paBOOXPAHEHNS HEOO-
XOAMMO CO34aTh YCNI0BUA ANA PA3BUTUA U YCUNEHWUA YaCTHO-rOCyaap-
CTBEHHOrO B3aMMOAEWCTBUA B chepe 34PaBOOXPAHEHMUSA, MOCKOIbKY
B COBPEMEHHbIX C/OMHENLMUX YCIOBUAX KpaiiHe HeobxoauMmo BHe-
APATb HOBblE U COBPEMEHHbIE METOABI M CNOCODbI IEYEHMS, A OKa-
3aHME KaueCTBEHHbIX MEAULMHCKMX YCAYr AO/MKHO CTaTb Bceobuuen
HOPMOW BO BCEX, JAXKe CaMbIX YAANEHHbLIX PalOHaX Hallel CTPaHbl.
MNopobHoe pa3BUTHE COBPEMEHHDIX HOBbIX MEAMLIMHCKUX TEXHONOTUIA
BO3MOKHO TOJIbKO NPU aKTUBHOW NOAAEPMKKe rocyaapcTea. TosbKo B
3TOM CNly4ae OTeYECTBEHHAA MEeAMLIMHA CMOMKET BbIMTU Ha KayecTBeH-
HO HOBbII YPOBEHb.

3AKNIOYEHUE

YXyZLIEHWEe COCTOAHUA OHOTO UAWN HECKOMbKUX GaKTopoB, He-
COMHEHHO, BELET K CHUMKEHMIO CPEAHEN NPOAOIKUTENBHOCTU KU3HU
1 NpeXaeBpeMeHHOMY CTapeHWIo HaceneHus B Lenom. Cneaosatenb-
HO, HEOBXOAMMO CO34aTb TaKMe YCN0BWMA, NPU KOTOPbIX CNOCOBHOCTL
K CaMOBOCCTAaHOB/IEHWUIO W CaMOPErynaumMu OyHKLMIA opraHusma
nopAepxneanacb 6bl MakcMManbHo. Mpu OLEHKE MHAWBUAYANBHOMO
300pOBbA Ye/I0BEKA, BE3 COMHEHUA, HEOOXOAMMO NPUAEPHKMBATLCA
CUCTEMHOTO MOAX0AA M CTAaBWUTb B LIEHTP PeLleHus 3Toi npobaemsl
MHOTOrPaHHbIE U AUHAMUYECKUE XaPaKTEPUCTUKM Ero U3HU, BKIIHO-
yatowme B cebs BocnuTaHWe NoTPebHOCTU B 340p0oBbe, POpMMpOBa-
HUWe NOHATUA KKYNbTYPa 3[,0P0BbA» B MPOLLECCE BCEW HM3HU, NOCKO/b-
KY 3[l0pOBbE YE/NOBEKa CKNAAbIBAETCA U3 eAMHCTBA BUONOTUYECKMX,
NCUXONOTUYECKUX, COLMANBHBIX, SKONOTUUYECKUX GAKTOPOB.

of public-private cooperation in the field of public health; since
in today's most difficult conditions it is extremely important to
introduce new modern methods of treatment, provide high qual-
ity of medical aid, which should become a universal standard for
every region in the country, even the most remote one. Develop-
ment of new modern medical technologies is possible only with
the active support of the state. Only in this case, medicine in the
country will come to a qualitatively new level.

CONCLUSION

The deterioration of one or more factors undoubtedly leads
to reduction of life expectancy and premature aging of the pop-
ulation as a whole. Therefore, it is necessary to create the con-
ditions in which the potentialof self-repair and self-regulation of
body functions would be fully utilized. Assessment of individual’s
health, no doubt, requires a systematic approach; multifactorial
and dynamic characteristics of man’s life, including building of a
need for health, formation of a "health culture" concept, should
be put in the spotlight, since human health is based on the unity
of biological, psychological, social, and environmental factors.
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PACTUTEABHBIE IIPEITAPATBHI KAK ITOTEHIIVIAABHBIE ITPOTNUBOBVIPY CHBIE
CPEACTBA AA51 AEYEHUS SARS-COV-2 MHOEKLIVN

B. AYIIEHKOB!, A. AYIITEHKOBA?

1 Kageapa ecrecrsennsix Hayk Koazeaxa Xocroc Kommbionnry, Topoackort ynusepcurer Hoio-Vlopka, Bponke, Hpio-Vopxk, CIIA

2 Vucrutyt dpapmanym u Hayk o 340poBbe, Yausepcurer ®opan Auknncona, Paopxam IMapx, Heio-Axepcnu, CIITA

BblcoKas 3a60n1eBaemMocTb M cMepTHOCTb 0T COVID-19 npusenu K YpessblvaiHOM CUTyaLMK B 061aCTV 34paBOOXPAHEHNSA BO BCEM MUPE, BbI3BAB aKTU-
BM3ALMIO M KOHCONMAALMIO YCUAWI B COOTBETCTBYHOLLMX 0BNACTAX HAYYHBIX UCCNEA0BAHUI U NPAKTUKE 3paBOOXPAHEHUA.

Llenb: oLeHUTb NOTEHUMANBbHYIO PO/Ib PACTEHUI B KQYeCTBE MCTOYHUKA IEKAPCTBEHHBIX CPeAcTB NpoTus BMpyca SARS-CoV-2.

Mertopap!: B 3TOM 0630pe NpoaHanvM3MpoBaHa NOTeHLMaNbHAA PO/b PACTUTE/IbHBIX MPENapaToB B KaYeCTBE SIEKAPCTBEHHbIX CPEACTB NPOTUB BUpYCa
SARS-CoV-2 Ha 0CHOBE CCbINOK, 0ny6MKOBaHHbIX A0 deBpansa 2022 rofa UCKNHOYUTENBHO Ha aHIIMIACKOM A3bIKE U NONYYEHHbIX C MOMOLLbIO TPAANLM-
OHHbIX aKaJeMUYECKMX MOUCKOBbIX CUCTEM C UCTMO/Ib30BAHUEM HECKOJIbKUX KNKOUEBbIX C/I0B U UX KOMBUHALMI. HayyHble Ha3BaHWA BMAOB pacTeHUi
6b121M NoATBEPXAEHbI ¢ Nomolubio pecypca World Flora Online (https://wfoplantlist.org/).

Pe3ynbrathl: 6blna OLEHEHa PO/b PACTUTE/NbHbIX MPENapaToB B BO3AEMCTBUM Ha YYBCTBUTE/IbHbIE K JIEKAPCTBEHHBIM NpenapaTam 3BeHbA B LyKIe
penauKkaumm sBupyca. [poaHann3npoBaHa NOTEHLMANbHAA POb GUTOXMMUYECKMUX BELLECTB M OTBAPOB JIEKAPCTBEHHbIX PACTEHMIA B NPeoTBPaLLEHNUM
NPOHUKHOBEHMA BMPYCa B KNeTKy. Kpome Toro, 6bis0 MOKa3aHo, Y4To areHTbl MPEnATCTBYIOT MPUCOEAVMHEHMIO CNAKoBOro beska K peLenTopam aHrv-
OTeH3MHNpeBpaLatowero depmenta 2, 6nokupytot PHK-3asucumyto PHK-nonnmepasy, MHIMGMPYIOT 3-XMMOTPUNCUH-NOAO0OHYIO NpoTeasy, OCHOB-
Hyto NpoTeasy, HelipaMMHUAA3y 1 apyrue GepMeHTbI, yHacTByloLMe B penankauum Bupyca. Ocoboe BHUMaHWe 6bI10 YAENEHO PO PACTUTENbHBIX
CpeacTs Kak UMMYHOMOZYNATOPOB U aaNTOreHOB.

3aKnoyeHne: pacTuTe/IbHble NpenapaTtbl 067134at0T BbICOKMM NOTEHLIMANOM B Ka4eCTBE BO3MOMXKHbIX CPEACTB AN IeYeHNA BUPYCHbIX 3ab0neBaHuit.
Cnocob peincTeusa pacTMTeNbHbIX NPenapaTos MOXeT bbiTb OCHOBAH Ha MX NPAMOM BAUAHWUM Ha CNOCOBHOCTb BUPYCa NPOHUKATb B KNETKU YENOBEKa
¥ BO3AEWCTBOBATb Ha PENMKALMIO BUPYCA WM aKTUBALMU UMM MMMYHOMOZY/IMPYIOLWMX M MPOTUBOBOCMAIMTENbHBIX peakuuid. Kpome Toro, agbio-
BaHTHOE fieYeHMe PacTUTENbHbIMU NpenapaTaMi MOMKET Bbi3biBaTb 0CNabieHne nanM UcHe3HoOBEHWE CUMNTOMOB 3ab0neBaHusA, YyMeHbLWUTL bpema
3a60/1€BaHNA, COKPATUTb MPOLOMNKUTENBHOCTD HONE3HM.

Kntouesble cnoBa: COVID-19, pacmumenbHbie npenapamsl, npenapamel Ha ocHose mpas, Atopeeda, HympuyesmuKu, humoxumuKkamel, nuujesele
dobasku

Ana umtuposaHmua: [yweHkos B, [yweHkosa A. PacTuTenbHble NpenapaTbl Kak MOTeHLMaNbHble NPOTUBOBUPYCHbIE CpeacTBa AnA neveHna SARS-CoV-2
nHbeKuMn. BecmHuk AsuyeHHsl. 2022;24(1):113-22. Available from: https://doi.org/10.25005/2074-0581-2022-24-1-113-122

BOTANICALS AS PROSPECTIVE AGENTS AGAINST SARS-COV-2 VIRUS

V. DUSHENKOV!, A. DUSHENKOV?

1 Hostos Community College, City University of New York, Bronx, New York, USA
2 School of Pharmacy and Health Sciences, Fairleigh Dickinson University, Florham Park, NJ, USA

The COVID-19 high morbidity and mortality resulted in a worldwide healthcare emergency that triggered accelerated and amplified efforts in the
relevant areas of health sciences research and practice.

Purpose: To assess the potential role of botanicals as therapeutic agents against the SARS-CoV-2 virus.

Methods: This narrative review examined the potential role of botanicals as therapeutic agents against the SARS-CoV-2 virus based on the references
limited to the English language and published up to February 2022 and retrieved from common academic search engines using multiple keywords and
their combinations. The scientific names of plant species were confirmed using World Flora Online (https://wfoplantlist.org/).

Results: The role of botanicals in targeting druggable points in the virus replication cycle has been evaluated. This includes the potential role of
phytochemicals and medicinal plant concoctions in preventing the virus from entering the cell. Furthermore, the agents have been shown to hinder
the attachment of S protein to angiotensin-converting enzyme 2, block RNA-dependent RNA Polymerase, inhibit 3-chymotrypsin like protease, main
protease, neuraminidase, and other enzymes involved in virus replication. Special attention was played to the role of botanicals as immunomodulators
and adaptogens.

Conclusion: Botanicals have a high potential as prospective agents in managing viral diseases. Botanicals' mode of action(s) may be based on their
direct interference with the virus's ability to enter human cells, virus replication, or their activation of the immune-modulatory and anti-inflammatory
responses. In addition, the adjuvant treatments with botanicals have the potential to result in advances in symptom resolution, decrease disease
burden and shorten disease duration.

Keywords: COVID-19, botanicals, herbal drugs, Ayurveda, nutraceuticals, phytochemicals, dietary supplements.

For citation: Dushenkov V, Dushenkov A. Botanicals as prospective agents against SARS-CoV-2 virus. Vestnik Avitsenny [Avicenna Bulletin]. 2022;24(1):113-
22. Available from: https://doi.org/10.25005/2074-0581-2022-24-1-113-122
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BBEAEHMUE

3aboneBaHue, Bbi3aBaHHOe BUpycom SARS-CoV-2 v Ha3BaHHOe B
€ro YeCTb, OKa3as10Cb MOUCTUHE KaTacTpodudeckmm; COVID-19 notpsc
mup B Havane 2020 ropa. Bbicokan 3a601€BaemMoCTb M CMEPTHOCTb
NPUBENN K BO3HMKHOBEHWIO YpPE3BbIYAKHOW CUTyauuu B obnactu
30,paBOOXPaHEHUA € BecnpeLefeHTHBIMM NOCAEACTBUAMM s obLue-
CTBEHHOIO 3,0POBbA U IKOHOMMUKM BO BCEM MMpe. 3TO, B CBOIO OYe-
peab, BbI3BaN0 aKTUBU3ALLMIO U PACLUMPEHWNE YCUANIA, NPEeNPUHATLIX
B COOTBETCTBYIOLLMX 0D1ACTAX HayYHbIX UCCNELOBAHWI M NpaKTUKe
3[1paBOOXPaHEHNS.

Becb reHom SARS-CoV-2 6bln ceKBeHMPOBaH M OMyb6ANKOBAH B
GISAID B KoHUe 2019 ropa (naeHTudmKaTop goctyna: EPI_ISL_402119;
EPI_ISL_402120; EPI_ISL_402121). Pe3ynsTaTbl MCCAEAOBAaHUA TaK-
e 6blin onybankoBaHbl 24 aHeapa 2020 roga Ha caite NEJM.org
[1]. No cpaBHeHMtO ¢ reHOMamK Apyrux Bupycos reHom SARS-CoV-2
nmeet 79,5% cxopacTso Hykneotnaos ¢ Bupycom SARS-CoV, noasue-
WMMCA B KUTaCKoW nposuHUmMM TyaHayH 8 2002 rogy, n okono 50%
cxoacTso ¢ Bupycom MERS-CoV, noasuslummca Ha bavxkHem BocToke
8 2012 roay, a Takxke 96% CX0ACTBO C KOPOHABMPYCOM NIETYUYUX Mbl-
wew CoV RaTG13 [1]. TouHoe npoucxoxaeHne SARS-CoV-2 o cux nop
HeusBecTHO. Hannuume y S-6enka yHUKanbHOro caita paclienneHuns
byprHOM [2] 1 OTCYTCTBME NPOMEKYTOUHbBIX NEPEHOCYMKOB, HaMune
KOTOpbIX NpesnonaraeTca y 300HO3HbIX BUPYCOB, OCTaBAAET BONPOC O
npouncxoxaeHnn SARS-CoV-2 BCé elué He pelwéHHbIM [3].

B opraHu3me yenoseka obutaet HecumcieHHOE MHOXECTBO BU-
PYCOB, COBOKYMHOCTb KOTOPbIX OMMCBIBAETCA Kak BUPOM. Y Yenoseka
OH oueHMBaeTca npumepHo B 1013 yacTuL, Npu 3HAYMTENBHOW €ero
HeoaHopogHoCTH [4]. BupycHas meTareHoMMKa GOKyCMpyeTcs Ha us-
YYEHUW B3aUMOAEWCTBUA MEXKAY U3MEHEHUAMM BUPOMA YeI0BEKa U
naTtoreHe3om ero 3aboneBaHnii, 0COBEHHO B CBA3M C HEAABHUMM OT-
KpbITUAMM, accoummpoBaHHbimm ¢ COVID-19 [5]. Kpome Toro, Hepas-
HWA 3BOJIIOLMOHHBIV aHA/IM3 FEHOMHbIX A3HHbIX Ye/I0BEKA MOKa3as
Ha/ZIMYMe CyLLEeCTBEHHOW reHeTUYEeCKoi aganTtaumm, Havyano Gopmu-
POBaHMA KOTOPOW OTHOCUTCA KO BpemeHn 25000-neTHelt AaBHOCTH,
06HapyKMBaeMoi B Nonynaumax aopei BoctouHol Asuu, Bcnep-
CTBME KOTOPOM HECKO/IbKO WX FeHOB B3aUMOZENCTBYIOT C KOPOHABUPY-
camu, BKtouas SARS-CoV-2 [6].

[ocTvKeHne KONNEKTUBHOTO MMMYHWTETA NyTEM BbIXOAa Ha
YPOBeHb BaKuMHauun 80-90% cTano OCHOBHOM cTpaTermeit 60pbbbi ¢
naHaemuen. NpubansuTensHo 3a rog A0 TOro, Kak BUPYC Obli UaeH-
TonumposaH, 11 aekabps 2020 roaa, BakuuHa Pfizer-BioNTech npo-
B COVID-19 nonyunna ot YnpasneHMA NO CAaHUTApPHOMY HaA30py 3a
KauecTBOM NULLEBbIX NPOAYKTOB U MeauKkameHTos CLUA (FDA) pa3pe-
WEeHWe Ha UCMONb30BaHME B Ype3BbIYalHbIX cuTyaumax (EUA). C Tex
nop BO BCEM MMpPe MNOABMNOCb MHOXKECTBO BakuMH npotns COVID-19,
paspabotaHHbix Oxford — AstraZeneca (Vaxzevria, Covishield), Pfizer —
BioNTech (Comirnaty), Moderna (Spikevax), HUW sanugemuonorum u
MUKpobuonorum um. H.®. famanen (CnyTHuK V).

Hay4yHoe coobLLecTBO, NPaBUTENLCTBA CTPAH M 0BLLECTBEHHOCTL
BHUMATENbHO CNeaAT 3a 3QPEeKTMBHOCTbIO BaKLMH. HeaaBHMI meTaa-
HaNM3 OTMETUA BbICOKYIO CTeNeHb HEOAHOPOAHOCTU YPOBHA IddekK-
TMBHOCTM BaKuuH npotns COVID-19 cpean nMOMHOCTbIO BaKLMHUPO-
BaHHbIX 1L, [7]. B uenom, onobpeHHble B HacToALLee BPeMA BaKLMHbI
npotns COVID-19 CHMMKAOT PUCK TAXKENOr0 TeyeHMA 3ab0seBaHMA
M CYMTAIOTCA HAAEKHBIMU U 3PDEKTUBHBIMU ANA OTPaHUYEHUA LUP-
KynAauum Bupyca cpefn Hacenenua. OfHaKO BaKUMHALMA He MOXeET
YCTPaHUTb PUCK 3apaxkeHna M MmeeT nobouyHble addeKkTbl [8], uTo
CoxpaHaeT HeobXo0AMMOCTb NOMCKA MHOTOCTOPOHHMX NOAXOA0B K Ne-
YyeHuto 3abonesaHus, BbidaBaHHoro COVID-19. B cBA3u ¢ 3TMM, UMeeT
MECTO CTPEMUTE/IbHOE Pa3BUTUE HAYUHbIX UCCAEeN0BaHUI U TPaHCNA-
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INTRODUCTION

It was a devastating disease caused by the SARS-CoV-2 virus
and named after it; COVID-19 shocked the world at the beginning
of 2020. The disease's high morbidity and mortality resulted in
a worldwide healthcare emergency with unprecedented public
health and economic impact. This, in turn, triggered accelerated
and amplified efforts in the relevant areas of health sciences re-
search and practice.

The entire genome of SARS-CoV-2 was sequenced and made
public on GISAID in late 2019 (accession ID: EPI_ISL_402119;
EPI_ISL_402120; EPI_ISL_402121). The research results were also
published on January 24, 2020, on NEJM.org. [1]. When com-
pared to the genomes of other viruses, the SARS-CoV-2 genome
shares 79.5% nucleotide similarity with SARS-CoV, which ap-
peared in the Guangdong Province of China in 2002, about 50%
similarity with MERS-CoV, which emerged in the Middle East in
2012, and 96% similarity with the bat coronavirus CoV RaTG13
[1]. The exact origin of SARS-CoV-2 is still unknown. The presence
of a unique Spike Furin Cleavage Site [2] and the absence of the
intermediates, expected to be seen in zoonotic viruses, keep the
question of SARS-CoV-2 origination not yet resolved [3].

The human body hosts an innumerable variety of viruses,
described as the virome. It is estimated at approximately 1013
particles per individual, with significant heterogeneity [4]. Viral
metagenomics focuses on the interactions between the changes
in the human virome and the pathogenesis of human diseases,
especially with recent findings related to COVID-19 [5]. In addi-
tion, a recent evolutionary analysis of human genomic datasets
unveiled that a robust genetic adaptation going 25,000 years back
exists in the East Asian human populations, where multiple genes
interact with coronaviruses, including SARS-CoV-2 [6].

Reaching herd immunity by achieving an 80-90% vaccina-
tion rate has become a primary strategy to tackle the pandem-
ic. Approximately one year before the virus was identified, on
December 11, 2020, the Pfizer — BioNTech COVID-19 Vaccine
became available in the USA under the Food and Drug Adminis-
tration (FDA) Emergency Use Authorizations (EUAs). Since then,
multiple COVID-19 vaccines have mushroomed worldwide, e.g.,
Oxford — AstraZeneca (Vaxzevria, Covishield), Pfizer — BioNTech
(Comirnaty), Moderna (Spikevax), Gamaleya Research Institute of
Epidemiology and Microbiology (Sputnik V).

The scientific community, governments and the public
closely monitor the vaccine's effectiveness. A recent meta-analy-
sis noted high heterogeneity in COVID-19 vaccines' effectiveness
among fully vaccinated individuals [7]. Overall, the currently ap-
proved COVID-19 vaccines reduce the risk of developing severe
iliness and are considered reliable and effective to limit virus cir-
culation within the general population. However, vaccination can-
not eliminate the risk of infection and has side effects [8], keeping
the treatment of COVID-19 disease multifaceted. Thus, there is
rapidly developing research and translational science in COVID-19
prevention, treatment and mitigation of long-term effects.

Medicinal plants have been used to treat viral diseases long
before 1796, when Edward Jenner demonstrated that the "vac-
cinia" virus could protect against smallpox, and even before more
than two millennia ago when variolation was used in China and
India. The antiviral potential of medicinal plants has a long histo-
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LIMOHHOM MeauLMHbI B 061aCTV NPOPUNAKTUKM, NEYEHMA U 3IMMUHA-
LMK JOArocpoyHbIx nocneactamit COVID-19 nHbekumm.

JNlekapcTBeHHbIE pacTeHMs WCMOMb30BAIUCh OIS IeYeHUs BU-
pycHbix 3aboneBaHwii 3380110 ao 1796 ropa, Koraa 3aBapa, JxkeHHep
NPOAEMOHCTPUPOBAN, YTO BBEAEHUE B OPraHW3M BUPYCa KOPOBbEW
OCMbl MOMET 3aLLMLLATb OT 3a60/1eBaHNA HaTypanbHOM OCNOiA; U AaKe
elwé paHblue, CBbILe ABYX TbiCAYENETUI Ha3a4, Koraa B Kutae v UH-
auv Bblna npumeHeHa Bapuonauma. NMpPoTMBOBMPYCHbIN NOTeHUMan
NIeKapCTBEHHbIX PACTEHUI UMEET AONTYI0 UCTOPUIO NPpU3HaHKsA [9-11].
Hanpumep, B TeUeHUe COTEH NIET KOPEHHbIE aMEPUKAHLbI, CUIbHO NO-
CTpaZiaBliMe OT OCMbl, UCMONb30BaAM NPUNAPKM U HACTOM, NOSyYEH-
Hble U3 cappaLeHWu NypnypHoii (Sarracenia purpurea), oA neveHuns
3Toro 3abonesaHus. [MPOTMBOBMPYCHbIE CBOWCTBA 3TOrO PacTeHMA
NoATBEPKAEHbI B COBPEMEHHbIX 3KCnepumeHTax [12].

B rposHble BpemeHa NaHAEMMW UCMAHCKOro rpunna, 4na obner-
yeHMA TeyeHua 3aboneBaHus, H0AM UCNOAb30BaANN PACTUTE/bHbIE Nie-
KapCTBEHHbIE CPEACTBa, NONyYeHHbIe U3 penyaToro nyKa (Allium cepa),
refib3emMus BeyHosenéHoro (Gelsemium sempervirens), NMOCKOHHWKA
(Eupatorium perfoliatum), knonoroHa KucTesuaHoro (Actaea racemosa)
W nactoBHA KnybHwucToro (Asclepias tuberosa) [13]. Ocenstammsupa
docdat (Tamndnio®), npenapat, NOAYYEHHbIA U3 aHMCA 3BE3AYATOrO
(Mlicium verum), opo6peH FDA «ans neyeHna ocTPOro HEOCIOMKHEHHO-
ro rpu1nna y NauMeHToB B BO3PacTe 2 HeAe/b 1 CTapLUe, Y KOTOPbIX CUM-
NTOMbI HabNoAatOTCA He 6onee 2 aHeln». OH TaKKe PEKOMEHA0BaH 415
NPOPUNAKTMKM rpunna y naLmeHToB B Bo3pacTte 1 roga 1 ctapue [14].

METOAbI

B 3TOM onucaTesbHOM 0630pe paccMaTpUBAETCA NOTEHLMAb-
Has PO/ib PacTEHWUM B KauyecTBe TepaneBTUYECKMX CPeaCTB NpPOTWB
Bupyca SARS-CoV-2. Ccblik1, onyb/IMKOBaHHbIE HA aHIIMIICKOM A3bl-
Ke oo despana 2022 roaa, 6biAM NOMyYeHbl U3 PAAa MOUCKOBbIX CU-
cTem, Takux Kak Google Scholar, PubMed, Science Direct, Scopus u
Web of Science, ¢ UCnNonb30BaHNEM HECKOIbKMX K/HOYEBbLIX C/I0B U
MX KOMBMHALMI, BKAKoYas, nomumo npodero, COVID-19, SARS-CoV-2,
pacTUTe/bHble NpenapaTbl, AlopBeaa, HYTPULEBTUKM, TPAANLLMOHHAA
KUTalCKan MeguLUMHA, NuLLeBble fo6aBkK. Kpome Toro, HayyHble Ha-
3BaHMA BUAOB pacTeHUi Bblan noaTBep:KAeHbl ¢ nomolbio World
Flora Online (https://wfoplantlist.org/).

PE3YNbTATbI

PacTutenbHble npenapatbl, AeWCTBYlOUME HA LUKA

pennuKkauum Bupyca

KpuTuueckue stanbl UyKAa penavkaLmm BUpyca XopoLuo usy4e-
Hbl [15, 16]. 3Ta MHPOpMaLMs NOATONKHYA K NOUCKY HOBbIX COeAM-
HEHWUI U YTOUYHEHWIO BO3AEWCTBUA M3BECTHbIX PACTUTE/IbHbIX Mpena-
paToB. JTanbl, HA KOTOPbIE HANPAB/IEHO AEeICTBME PACCMATPUBAEMbIX
npenapaTtos, BKAKOYALOT Pa3NyHble CTOPOHbI U Gpasbl NPOHMKHOBEHUA
Bupyca SARS-CoV-2 B KNneTky-xo3auHa [16], penaunkaumio PHK, cuH-
Te3 NosMmepas, NpoTeas, HeCTPYKTYPHbIX U CTPYKTYPHbIX 6enkos u
afanTUBHbIE MMMYHHble OTBETbI Ha UHdeKUMto [17]. MoTeHuuanbHoe
BAUAHME PUTOXMMUYECKUX BELLLECTB, TAKUX KaK asikanounabl, bnasoHo-
Wbl TEpMeHbl U TePNeHOMAbI, Ha IEKAPCTBEHHbIE MULLEHMU B LMK/
penaukauum SARS-CoV-2 6biio 0606LieHo B HefaBHem 063ope [18].
XopoLlo M3BEeCTHbIN (IaBOHON KBEPLETUH NPOABAAET Pas/nyHble
NPOTUBOBMPYCHbIE CBOWCTBA, KOTOPblE MOTYT HapyllaTb HECKONbKO
3TanoB BUPYCHOro LmMKna [19].

PacTeHua cogepaT MUANMOHBI NPUPOAHbIX COEAUHEHUN; Of-
HaKO TPALMLMOHHBINA CKPUHUHT coeanHeHUM, 3GdeKTUBHbIX NPOTHUB
SARS-CoV-2, oKkasanca ovyeHb AAUTENbHbIM U TPyAoEMKUM. Kpome

ry of recognition [9-11]. For example, for hundreds of years, the
Native Americans who were severely affected by smallpox used
poultices and infusions derived from Sarracenia purpurea to treat
the condition. The antiviral properties of this plant were con-
firmed in modern experiments [12].

During the desperate times of the Spanish Flu, people used
herbal remedies derived from Allium cepa, Gelsemium semper-
virens, Eupatorium perfoliatum, Actaea racemosa and Asclepias
tuberosa to alleviate the burden of the disease [13]. Oseltamivir
phosphate (TAMIFLU®), a drug derived from /lllicium verum, is FDA
approved "to treat acute, uncomplicated influenza in patients 2
weeks of age and older who have been symptomatic for no more
than 2 days". It is also available to prevent influenza in patients 1
year and older [14].

METHODS

This narrative review examines the potential role of bo-
tanicals as therapeutic agents against the SARS-CoV-2 virus. The
references limited to the English language and published up to
February 2022 were retrieved from the search engines such as
Google Scholar, PubMed, ScienceDirect, Scopus, and Web of
Science using multiple keywords and their combinations, includ-
ing but not limited to COVID-19, SARS-CoV-2, botanicals, herbal
drugs, Ayurveda, nutraceutical drugs, traditional Chinese med-
icine, dietary supplements. In addition, the scientific names of
plant species were confirmed using World Flora Online (https://
wfoplantlist.org/).

RESULTS

Botanicals targeting the virus replication cycle

The critical steps of the virus replication cycle are well re-
searched [15, 16]. These findings have prompted a search for
novel compounds and fine-tuning existing botanical entities. The
targeted steps include the different aspects and phases of SARS-
CoV-2 entry into the host cell [16], RNA replication, synthesis of
polymerases, proteases, nonstructural and structural proteins,
and adaptive immune responses to the infection [17]. A poten-
tial effect of the phytochemicals such as alkaloids, flavonoids,
terpenes and terpenoids on the druggable targets in the SARS-
CoV-2 replication cycle has been summarized in a recent review
[18]. Well-known flavonol quercetin has displayed various antivi-
ral properties, which can interfere with multiple steps of the virus
cycle [19].

Plants contain millions of natural compounds; however,
traditional screening for the compounds effective against SARS-
CoV-2 is very lengthy and labor-intensive. In addition, the effica-
cy of botanicals often depends on the intricate combination of
natural compounds that makes the discovery and development
of herbal treatments even more challenging [20]. Zhang DH et al
(2020) demonstrated that traditional Chinese herbal therapies
against viral respiratory infections are likely to have direct anti-
SARS-CoV-2 compounds. Using protein-molecular docking, they
identified 13 compounds with potential anti- SARS-CoV-2 activi-
ties and determined that 130 Chinese herbs contain 2 or more
compounds [21].

A recently developed computational prediction process can
be utilized as a rapid and efficient technique [22] that engages
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TOro, 3pPEeKTMBHOCTb PACTUTE/bHLIX MPEnapaToB YacTo 3aBUCUT OT
CNOXKHOM KOMOWHALMKM NPUPOLHBIX COEAMHEHMI, YTO elwé bonblie
3aTPYAHAET OTKPbITUE M Pa3paboTKy MeTOA0B siedeHna Tpasamu [20].
Zhang DH et al (2020) npoAeMOHCTPMPOBaAU, YTO TPAAMULMOHHAA
KWTalCKan Tepanus BUPYCHbIX PECNMPATOPHbIX MHOEKLWI, BEPOAT-
HO, COAEPUT COeAMHEHUA NpAMOro AeicTaus npotmus SARS-CoV-2.
Mcnonb3ys 6e1K0BO-MONEKYNAPHYIO CTBIKOBKY, OHU MAEHTUULMPO-
Basn 13 coefMHEHUI C NOTEHLUMANbHOM aKTUBHOCTbIO NpoTuB SARS-
CoV-2 n onpegennnu, 4to 130 KUTANCKUX TPAB COAEPKaT 2 uaun bonee
nofo6HbIX coeanHeHuit [21].

HepasHo pa3paboTaHHbIVi NPOLECC KOMMbIOTEPHOTO MPOrHO-
31POBAHNA MOMHO MCMONb30BaTb B KayecTse ObicTporo u addek-
TUBHOTO MeToga [22], MOLEeNMPYIOLLEro B3aMMOALENCTBUE MeXay
paccMaTpMBaeMbIM PacTEHWEM M CNAKOBbIM (S) M HYKAeKancuaHbIM
(N) 6enkamm SARS-CoV-2. [leicTBUTENBHO, BO BPEMA 3TOW NaHAEMUU
UMPpPOBbIE MOAXOAbI HALLW LIMPOKOE NPUMEHEHWE, HAUYMHAA OT CTa-
TUCTMYECKOTO aHan3a 60/1bwnX HABOPOB AaHHbLIX U 3aKaHuYMBasA No-
CTPOEHMEM C/IOKHbIX KOMMBIOTEPHbBIX MOAENEN ANA peLleHns bruome-
AVMUMHCKKX 3adad [23].

PacTtutenbHblie npenapartbl, NpenATCTBYLOWME

NPOHUKHOBEHUIO BMPYCA B KNETKY

HayanbHbIM 3Tanom NpoTUBOBMPYCHOM 3aLLWTLI ABAAETCA Npe-
[l0TBpalleHne NPOHWKHOBEHWS BUpPYCa B KNeTKy. bnokasa npukpe-
nneHus S-6enka K peLenTopam aHrMOTEH3WHNpeBpallatowero dep-
MeHTa 2 (AND2) aBnseTca NpUBAEKATENBHBIM U MHOMOO06€LLaoLLIMM
MeXaHM3MOM, KOTOPbI MOXKET NCNONb30BaTbCA B ieyeHun COVID-19.
Takas 6710Kaa MOXKeT ObITb OCYLLECTBIEHA PA3IUYHBIMU COEANHEHM-
AMK, NMOJSYYEHHbIMU M3 PACTEHUI, Hanpumep, TMKOGNABOHONIOM U3
CONOAKM ypanbckoit (Glycyrrhiza uralensis), 6aiikanMHOM U3 LUNEMHU-
Ka baiikanbckoro (Scutellaria baicalensis), ckyTennapuHom 13 KuTaii-
CKOM TpaBAHoOW 6nowHwuubl (Erigeron breviscapus), NOTEONMHOM U3
BEPOHWKU NbHAHKOAUCTHOW (Veronica linariifolia). CecksuTepneHo-
Bbli1 IAKTOH apTEMU3WNHWH, BbIAENEHHbIV U3 IEKAPCTBEHHOTO KWUTaW-
CKOTO pacTeHUs MoJbiHb OAHONETHAA (Artemisia annua) U U3BECTHbIN
CBOEeV NPOTMBOMANAPUINHOMN aKTUBHOCTBIO, TaKXKe Ae3aKTUBUPOBaAN
BUpYyc SARS-CoV-2, MHrMbupys S-6es10k [24]. KypKyMUH, SKCTPaKT Yas,
CTaHAAPTM3NPOBaHHbLIN A0 85% TeodnasuHoB, TeadnasuH-3,3'-au-
rannaTt, rannoBas KWCNOTa, TAHHWMHOBAA KMC/OTA, SKCTPAKT aHApO-
rpaduca metenbyatoro (Andrographis paniculata), aHaporpadonua,
9KCTPAKT COMOAKM, MMULMPPU3NHOBAA KUCIOTA, SKCTPAKT BPOKKOAW,
L-cynbdopadaH, ycHMHOBas Kncnota, A6104Has Kncnota, D-TMmoHeH,
pasnMyHble NOAMGEHONBI U XN0PUA aMMOHUA OLEEHMBaNW Ha onocpe-
ZloBaHHoe S-6enKom CBA3bIBaHWE C PELLENTOPOM M NPOHUKHOBEHME
ncespoBuproHoB SARS-CoV-2 [25]. Bbiio 06Hapy:KeHo, YTO Kak Te-
adnasuH-3,3'-aUrannat B KOHLEHTPaLMM 25 MKF/MA, Tak U KYPKYMUH
B KOHL,EHTPaLum Bbilwe 10 MKr/MA AEMOHCTPUPOBANM CBA3bIBAHME C
peuentopom AMND2 u, B TO e BPeMs, CHUNKAAM €ro aKTUBHOCTb Kak
B GECKNETOUHbIX, TaK U B KNETOYHbIX aHanu3ax. bblno nokasaHo, 4To
CMecb, cogepalan ButamuH C, N-aLeTUALMCTENH, pecBepaTpon, Te-
adnaBuH, KYPKYMWUH, KBEPLETUH, HAPUHTEHWH, BaliKaAuH U SKCTPaKT
6poKkkonu, obnagaet 90% 3PEKTUBHOCTIO B OTHOLIEHUU WHTUOW-
poBaHuA peLenTop-casbiBatowero gomeHa SARS-CoV-2 B anutenu-
aNbHbIX KNeTKax NErknx [20]. DKCTpaKT YepHywKK nocesHoit (Nigella
sativa) v ero OCHOBHOM aKTUBHbIW UHIPEAWEHT — TUMOXMHOH — NpPo-
[EMOHCTPUPOBA/IN MPOTUBOBUPYCHYIO aKTUBHOCTb, 610KMpYA Npuco-
epnHeHue S-6enka SARS-CoV-2 K peuentopam AMND2 [26].

Bnoknposka PHK-3aBucumoit PHK-noanmepasbl

pacTuTeNbHbIMU Npenapatamu

KopoHaBMpycHble HECTPYKTypHble 6enku, Takne Kak PHK-3a-
Bucumaa PHK-nonumepasa (P-3-P-M), ABnswTCA  KPUTUUYECKMMU
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the interaction between the plant in question and the spike (S)
and the nucleocapsid (N) proteins of SARS-CoV-2. Indeed, during
this pandemic, computational approaches have been used for
various applications ranging from the statistical analysis of large
datasets to the construction of sophisticated machine learning
models for biomedical tasks [23].

Botanicals prevent the virus from entering the cell

The initial antiviral defence step is to prevent the virus
from entering the cell. Hindering attachment of S protein to an-
giotensin-converting enzyme 2 (ACE2) receptors is an attractive
and promising therapeutic modality in managing COVID-19. Such
blockade can be realized with various compounds derived from
the plants, e.g., licoflavonol from Glycyrrhiza uralensis, baicalin
from Scutellaria baicalensis, scutellarin from Erigeron brevisca-
pus, luteolin from Veronica linariifolia. The sesquiterpene lactone
artemisinin, isolated from the medicinal Chinese plant Artemisia
annua and known for its antimalarial activities, also deactivated
the SARS-CoV-2 virus by inhibiting S-protein [24]. Curcumin, tea
extract standardized to 85% of theaflavins, theaflavin-3,3'-digal-
late, gallic acid, tannic acid, Andrographis paniculata extract, an-
drographolide, licorice extract, glycyrrhizic acid, broccoli extract,
L-sulforaphane, usnic acid, malic acid, D-limonene, various poly-
phenols and ammonia chloride were evaluated for spike-medi-
ated receptor-binding and entry of SARS-CoV-2 pseudo-virions
[25]. It was found that both theaflavin-3,3'-digallate at 25 pg/ml
and curcumin above 10 pg/ml showed binding to ACE2 receptor
and, at the same time, reducing its activity in both cell-free and
cell-based assays. The concoction comprised vitamin C, N-acetyl-
cysteine, resveratrol, theaflavin, curcumin, quercetin, naringen-
in, baicalin, and broccoli extract was shown to have 90% efficacy
in inhibiting the receptor-binding domain of SARS-CoV-2 in the
lung epithelial cells [20]. Nigella sativa extract and its main ac-
tive ingredient, thymoquinone, demonstrated antiviral activity by
blocking the attachment of SARS-CoV-2 S-protein to ACE2 recep-
tors [26].

Botanical blocking RNA-dependent RNA Polymerase

Coronaviral nonstructural proteins, such as RNA-depen-
dent RNA Polymerase (RdRP), are critical enzymes involved in
the virus's RNA replication, transcription and protein transla-
tion. They also play an essential role in the modification and
processing of proteins. RARP is the most conserved among
the viruses; hence it is a desirable target for anti-SARS-CoV-2
drug development. Some medicinal plants have demonstrated
pharmacological activity by binding to RdRP. The top four phy-
tochemicals obtained through molecular docking were swerti-
apuniside, cordifolide A, sitoindoside IX, and amarogentin be-
longing to Swertia chirayita, Tinosporacor difolia and Withania
somnifera [27]. These phytochemicals may act as RdRP inhibi-
tors due to their capability for stable binding to the druggable
site. Indeed, virtual in silico processing protocols could meet the
current challenge of antiviral drug discovery considering com-
parative testing of plant-derived bioactive molecules. Chemical
modification of naturally bioactive compounds may be required
to increase the potency of their antiviral activity to levels suit-
able for therapeutic application [28].
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bepmeHTamMK, yyacTBYOWMMMK B PennKaLmm BupycHoit PHK, TpaHc-
KPUNUMK 1 TpaHCAaummn 6enko. OHM TaKKe UrpatoT BaXkHY posib B
moamduKaLumm 1 npoueccuHre 6enkos. P-3-P-I1 aBnsetca Hanbonee
COXpaHHbIM 6enKoM cpeau BUPYCOB; CNeA0BaTe/NbHO, €€ BecbMa
YKenaTeNbHO MCNob30BaTb A/1A Pa3paboTku nekapcTs NpotuB SARS-
CoV-2. HeKoTopble NeKapCcTBEHHbIE PACTeHWA MPOAEMOHCTPUPOBa-
M GapMaKoNOTUYECKYHO aKTUBHOCTb, CBA3bIBasACL ¢ P-3-P-M. YeTbipe
NYYWnX GUTOXMMMUYECKUX BELLLECTBA, MOJYYEHHblE MYTEM MONEKY-
NAPHOTO AOKMHIa, BKAKOYAAWM CBEPUMANYHU3MA, Kopandonug A, cu-
TOMHAO3MA, IX M amaporeHTVH, BblgeNeHHblE U3 CBEPLMKU YMpaTaThl
(Swertia chirayita), TuHocnopbl cepauenuctHoii (Tinospora cordifolia)
1 awearaHgxol (Withania somnifera) [27]. 3Tn puTOXMMMUYECKME Be-
LL,EeCTBa MOryT AeiCTBOBaTb KaK MHIMBUTOpbI P-3-P-M 13-3a 1x cnocob-
HOCTU CTabWU/IbHO CBA3LIBATLCA C YYACTKOM AEMCTBUA IEKAPCTBEHHOTO
cpeacTBa. leicTBUTENIbHO, METOAbI KOMMbBIOTEPHOMO MOAEIMPOBAHMA
(in silico), ucnonb3ytowme BUPTyanbHbIE MPOTOKO/bI U3YYEHWUS PACTy-
TeNbHbIX IEKAPCTBEHHBIX NPENapaToB, MOMYT PELUUTb CETOAHALIHION
npobnemy OTKPbITUA NPOTUBOBMPYCHBIX NPEnapaToB C YY4ETOM CpaB-
HWUTENIbHOTO TECTUPOBAHUA OMOAKTUBHBIX MONEKYS PACTUTEbHOTO
npoucxoxaeHua. na nosbiweHna 3GHeKTUBHOCTM MX NPOTUBOBM-
PYCHOW aKTUBHOCTW A0 TepaneBTUYECKUX YPOBHEN, MOXKET noTpebo-
BaTbCA XMMMYECKas MoAMOUKaLLMA NPUPOAHBIX BUOAKTUBHbIX COeau-
HeHui [28].

PacTuTenbHble BewWwecTBa, BANAIOLLME HA NpOTeasbl

Opyrumu depmeHTamu, OTBETCTBEHHbIMM 3a pensnkaumio PHK
1 cO3peBaHUE BUPYCHBIX MOSMMPOTEUHOB, ABAKOTCA 3-XMMOTPUNCU-
HonogobHas npoteasa (3XIM) n ocHoBHas npoteasa (OMN). dnaBoHoN
KBEPLMTWH, LUMPOKO NPesCcTaBAEHHbIN B Yae U NIYKe, UHTMbMpyeT npo-
TEOIMTUYECKYIO akTMBHOCTb 3XIM SARS-CoV-2 [19].

MpubpexHoe KpacHoe monouyHoe gepeso (Mimusops caffra),
XMNTUC naxyuuii (Hyptis suaveolens), napy6 naparsaiickuii (llex
paraguariensis) n 6yapa nnowesnaHan (Glechoma hederacea) ss-
NAOTCA 3HAYUTENIbHBIMU UCTOYHMKAMU YPCOMIOBOW KUCIOTbI, GUTO-
XUMMWYECKOrO BeLLeCTBa C NPOTUBOBUPYCHBIM MOTEHLMANIOM NPOTUB
SARS-CoV-2. BblfIo NOKA3aHo, YTO yPCOoBas KUC/I0Ta AeNCTBYET KaK
nHrnéutop ONM u 3XM SARS-CoV2, HebaaronpuATHO BAMAA Ha ero pe-
NAMKaLWIo U cOOPKY YaCcTUL, BHYTPU KneTok-xo3ses [29]. Kpome Toro,
13 15 6MOAKTUBHbIX COEAMHEHUIA, NPOTECTMPOBaHHbIX nNpoTue Ofl
SARS-CoV-2, ypconoBas KMCA0Ta NOKa3ana CaMbli BbICOKUI YPOBEHb
[OKMHIA, YTO CBUAETE/IbCTBYET O MOTEHLMANLHOM MHIMBMpYOLEM
MeXaHu3Me LeiCcTBUA ypconoBol kucnotsl [30].

KBepLeTUH, 3nnaroBas KWUCNOTA, KYPKYMWH, rannaTt anuran-
JIOKaTEXMHA WM pecBepaTpon MoryT MHrnbmuposatb 3XIM SARS-CoV-2;
3NNaroBan KUCNOTa ABAAETCA MUKPOMONAPHBbIM MHIM6uTopom 3XI
SARS-CoV-2, KaKk 6bl10 MPOAEMOHCTPMPOBAHO KOMMbBIOTEPHBIM MO-
[enmpoBaHMeM MONEKYNAPHOTO AOKMHIA U CNEKTPOCKONMUEN NOBepX-
HOCTHOrO M/JIA3MOHHOIO PE30HAHCA, A TAKXKe MOJIEKYNAPHO-AWHa-
MWYECKUMU CUMYNALMAMM, MOALEPHKAHHBIMU [AaHHBIMU aHaNn308
in vitro [31]. Xpu3uH-7-O-B-rioKypoHUa, BblAENEHHbIA U3 LUNEMHM-
Ka baiikanbckoro (Scutellaria baicalensis), 6eTynoHan — n3 KaccuHa
(Cassine xylocarpa), 2B-ruapokcu-3,4-ceko-bpnaenonakToH-27-osas
KMCNOTa, U304EKOPTUHON U LepeBucTepon —u3 duanku (Viola diffusa),
recnepuamnH U HeorecnepuauH — u3 nomeparua (Citrus aurantium),
MOKa3a/in BbICOKYHO cTeneHb cpoacTea K 3XIM [22]. Kpome Toro, Bbico-
Kyto adpduHHOCTL K 3XMM 1 P-3-PM npoaemoHcTpuposanu betynoHan,
BblE/NIEHHbIM U3 KaccuHa (Cassine xylocarpa), THUOUUMH W THUAY-
TPUH — U3 THUAUM CBETNIOLBETKOBOM (Gnidia lamprantha), 2,30B-au-
rMapoKcK-3,4-ceko-GpuaenonakToH-27-naktoH — u3 duanku (Viola
diffusa), 14-pe3okcn-11,12-pupernapoaraporpadonuna (44A) — u3
aHaporpaduca metensyatoro (Andrographis paniculata), 1,7-auru-
[POKCU-3-METOKCUKCAHTOH — U3 CBEPLIMM NCEBAOKUTANCKON (Swertia

Botanicals affecting proteases

Other enzymes responsible for RNA replication and matu-
ration of the viral polyproteins are 3-chymotrypsin like protease
(3CLpro) and the main protease (M(pro)). Quercetin, a flavonol
widely presented in tea and onion, inhibits the proteolytic activity
of the SARS-CoV-2 3CLPro [19].

Mimusops caffra, Hyptis suaveolens, llex paraguariensis,
and Glechoma hederacea are significant sources of ursolic acid,
a phytochemical with an antiviral potential against SARS-CoV-2. It
was shown that ursolic acid acts as a protease inhibitor of Mpro
and 3CLpro of SARS-CoV2, adversely affecting its replication and
particle assembly inside the host cells [29]. Furthermore, of the
15 bioactive compounds tested against SARS-CoV-2 Mpro, ursolic
acid showed the highest docking score, suggesting a potential in-
hibitory mechanism of ursolic acid effects [30].

Quercetin, ellagic acid, curcumin, epigallocatechin gallate,
and resveratrol can inhibit SARS-CoV-2 3CLpro, with ellagic acid,
a micromolar SARS-CoV-2 3CLpro inhibitor as demonstrated
in-silico molecular docking, surface plasmon resonance spec-
troscopy and molecular dynamics supported by in vitro assays
[31]. Chrysin-7-O-B-glucuronide from Scutellaria baicalensis,
betulonal from Cassine xylocarpa, 2B-hydroxy-3,4-seco-friedelo-
lactone-27-oic acid, isodecortinol and cerevisterol from Viola dif-
fusa, hesperidin and neohesperidin from Citrus aurantium have
high binding affinity to 3CLpro [22]. In addition, high binding af-
finity to 3CLpro and RdRP was demonstrated by betulonal from
Cassine xylocarpa, gnidicin and gniditrin from Gnidia lamprantha,
23,30B-dihydroxy-3,4-seco-friedelolactone-27-lactone from Viola
diffusa, 14-deoxy-11,12 didehydroandrographolide (DDA) from
Andrographis paniculata, 1,7-dihydroxy-3- methoxyxanthone
from Swertia pseudochinensis and theaflavin 3,3'-di-O-gallate
from Camellia sinensis [22]. In another molecular docking studly,
six candidate- inhibitors against SARS-CoV-2 Mpro were isolated
from the ayurvedic medicinal plants Withania somnifera, Tino-
spora cordifolia and Ocimum sanctum [32].

Botanicals blocking viral replication

Neuraminidase is an essential enzyme required for viral
spread across the host cells. As a neuraminidase inhibitor, osel-
tamivir phosphate blocks the release of viruses from the infected
cells, thus shortening the disease duration. Theisen LL, Muller CP
(2012) found that prodelphinidin-rich extract from Pelargonium
sidoides roots inhibited neuraminidase activity and impaired viral
hemagglutination [33]. They also demonstrated that tannin-rich
extract derived from the bark of Hamamelis virginiana inhibited
neuraminidase activity [34]. In addition, viral neuraminidase inhi-
bition has been observed by applying a tannin-enriched fraction
of standardized hydro-ethanolic Rhodiola rosea root and rhizome
extract (SHR-5®) [35].

Nguyen LC et al (2022) reported that cannabidiol (CBD) and
its metabolite 7-OH-CBD potently blocked SARS-CoV-2 replication
in lung epithelial cells. However, CBD does not block viral entry;
instead, it inhibits viral gene expression and reverses the effects
of SARS-CoV-2 on the host gene transcription. CBD inhibits SARS-
CoV-2 replication in part by up-regulating the inositol-requiring
enzyme 1 alpha (IREla) endoplasmic reticulum (ER) stress re-
sponse and interferon signaling pathways [36].
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pseudochinensis) n Teabnasun-3,3'-au-O-rannat — us vaa (Camellia
sinensis) [22]. B ppyrom McciegoBaHUM MONEKYNAPHOM CTbIKOBKM
WecTb KaHAMAaToB-MHrMbmutopos O SARS-CoV-2 6bian BblaeneHbl
U3 alopBEAMYECKMX IEKAPCTBEHHDBIX pacTeHuid awsaraHaxv (Withania
somnifera), TMHocnopbl cepauenuctHol (Tinospora cordifolia) n 6a3u-
NWKa cealeHHoro (Ocimum sanctum) [32].

PactutenbHble cpeacTBa, 6i0KkupyoWwme penamKkayuio

BUpYyCa

HelipamuHuzasa sABAsieTcAd BaXKHbIM depmeHTOM, Heobxo-
OMMBbIM N PacnpoCcTPaHeHUs BUpyca MO KAeTKam-xo3seBam. Kak
MHMMOUTOP HEeMpaMuHWAA3bl, ocenbTamusupa ¢ocdat 6nokupyet
BbICBODOXKAEHME BUPYCOB U3 MHOULMPOBAHHDBIX KNETOK, TEM CaMbIM
COKpaLLan NPOAOMKUTENBHOCTL 3ab6oneBaHuA. Theisen LL, Muller CP
(2012) obHapy*kunum, uto boraTblii NpPoAebGUHUAMHOM IKCTPAKT U3
KOpHel nenaproHnn o4mtroBow (Pelargonium sidoides) nHrnéumpyet
aKTUBHOCTb HeipaMUHUAA3bI M NPeOTBPALLAET BbI3BaHHYHO BUPYCOM
remarrnoTrHaumio [33]. OHM TaKKe NPOAEMOHCTPUPOBaNH, YTo bora-
TbI/ TAHWUHAMM SKCTPAKT, MONYYEHHbIV U3 KOPbI FraMaMennca BUPTUHA-
ckoro (Hamamelis virginiana), WHTMGUPYeT aKTMBHOCTb HEMPaMUHK-
Zasbl [34]. Kpome TOro, MHrMbMpoBaHWE BUPYCHOWM HeMpammuHMAaasbI
HabtoAanoch Npu NpUMeHeHUM 060raléHHOKM TaHUHOM GpaKLMK
CTaHZAPTM3MPOBAHHOMO MMAPO3TAHONBHOIO KCTPAKTA KOPHA U KOp-
HeBMLLA poamronbl po3osoit (SHR-5°) [35].

Nguyen LC et al (2022) onpeaenunnu, uto KaHHabuamon (KBA)
n ero metabonut 7-OH-KB/, pesko 610KkMpytoT penaukaumio SARS-
CoV-2 B anuTennanbHbIxX KneTkax nérkux. OgHako KB/, He 6aokupyet
NPOHWKHOBEHWE BMPYCA; BMECTO 3TOTO OH MHTMBUPYET SKCMpPEeccuio
BMPYCHOrO reHa M OKa3sblBaeT 06paTHOe BAUAHME Ha TPAHCKPUMLMIO
reHa-xo3amnHa, npoussogumoe SARS-CoV-2. KBJ, wHrMbupyet pe-
navkaumio SARS-CoV-2 YacTMYHO 3a CYET MOBbIWAKOLLEN Perynauum
depmeHTa, Hyxaaowweroca B MHo3uTone, lanbda TMNa B peakumm Ha
CTpecc 3HAONNA3MaTUUYECKOrO PETUKYYMA, @ TaKXKE CUTHANbHbIX My-
Tel HTepdepoHa [36).

PactutenbHbie cpeacTsa, mMoayampyouime

BOCNANUTENbHYIO peaKLuto

NHdekuma SARS-CoV-2 3anyckaeT OTBET X03AMHA Yepes BPOXK-
[EHHble MMMYHHbIE PeaKLuu, KOTopble MHAYLMPYHOT NPOTMBOMM-
KPOOHYl0 aKTMBHOCTb WM BocnaneHue [37]. 3Ta WMHOEKUMA MOXKeT
BbI3bIBAaTb YPE3MEPHbIE BOCMA/ZIUTE/IbHbIE PEAKLMM, BK/KOYAA YCU-
JIEHHYI0 NPOAYKLMIO NPOBOCMANUTENbHBIX LUTOKMHOB M MOBpeXae-
HUe TKaHel. Kak KAMHUYecKMe nUccnefoBaHua, Tak U UCCeA0BaHUA
Ha YKMBOTHbIX NOKa3au, YTO «LIUTOKMHOBBIM LUTOPM» UFPAET BaXKHYIO
ponb B natoreHese COVID-19, 0co6eHHO Y NALMEHTOB B KPUTUYECKOM
cocToAHMM. [MoBbIWeHHbIE YPOBHM MHTepneikuHos W/-1B, U1-6 un
M/1-10 yalle Bcero 0TMeYatoT B TAXKENbIX C/y4anx, NapannenbHo ¢ no-
BblLLEHMEM YPOBHel daKTopa HeKpo3a onyxonu anbda (PHO-a), U/-
8, N-2, UN-7, rpaHynoLMTapHOrO KONIOHUECTUMYMpPYIOLLEro ¢GakTo-
pa (M-KCP), IP-10, a TaKKe MOHOLMTAPHOrO XeMOaTTPAKTHOro 6enka-1
(MXB-1), C-peaktusHoro 6eska (CPB) n makpodaranbHoro 6eska Boc-
naneHvn lanbda (MBB-1a) [37]. Bopbba ¢ «UUTOKMHOBLIM LUTOPMOMY
CTana OfHOWM U3 camMblX BaKHbIX 3aga4 B bopbbe ¢ COVID-19. Npotu-
BOBOCMa/IUTENbHbIE WM MMMYHOMOAYAUPYIOLLME  GUTOXMMUYECKKE
BELLEeCTBa AEMCTBYIOT MYTEM MHIMOMPOBAHWMSA NATONOMMYECKOM BOC-
nanuTenbHoW peakuuu [38]. duToxMMUUECKME BeLLECTBa AENCTBYIOT
Ha NPOBOCMaANUTENbHbIE MEAMATOPbI, TaKME KaK LIMKNOOKCUreHasa-2
(LLOr-2), untepnentkuunbl (UN-1, UN-6, UN-1B, UN-8,MN-12) n dHO«
[39]. CnepoBatenbHo, 6NOKMPOBAHUE CUFHANBHOMO MYTU MHTEpNEN-
KMHA MOKET NMOMOYb KOHTPONMPOBATb BbICBOOOKAEHWE LIUTOKMHOB,
Bbl3BaHHOe MHOeKumein SARS-CoV-2. feHUcTenH — M30dNaBoH, Bbl-
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Botanicals modulating the inflammatory response

The SARS-CoV-2 infection triggers the host response through
innate immune pathways that induce antimicrobial activity and
inflammation [37]. This infection may cause excessive inflamma-
tory responses, including amplified pro-inflammatory cytokine
production and tissue damage. Both clinical and animal studies
have shown that the "cytokine storm" plays an essential role in
COVID-19 pathogenesis, especially in critically ill patients. The
elevated levels of IL-1B, IL-6 and IL-10, are most often noted in
severe cases, with raised levels of TNF-a, IL-8, IL-2, IL-7, G-CSF, IP-
10, MCP-1, CRP, and MIP-1a also detected [37]. Confronting the
"cytokine storm" has become one of the most critical targets of
COVID-19 management. Anti-inflammatory and immunomodula-
tory phytochemicals work by inhibiting the pathological inflam-
matory response [38]. Phytochemicals act on the pro-inflamma-
tory mediators such as cyclooxygenase-2 (COX-2), interleukins
(IL-1, IL6, IL1B IL-8, IL-12), and tumor necrosis factor (TNFa) [39].
Therefore, blocking the interleukin signaling pathway might help
control the release of cytokines caused by SARS-CoV-2 infection.
Genistein, an isoflavone from Glycine max (soy), can inhibit the
activity of NF-kB by blocking the NF-kB signal path. It was also
shown to reduce the production of nitric oxide (NO) and to de-
crease the levels of interferon regulatory factor-1 (IRF-1), IL-6
mMRNA, IL-1B, and TNF-a [40]. Liquiritin, a flavonoid extracted
from the roots of Glycyrrhiza uralensis, acts similarly to interfer-
ons [41]. Many other flavonoids inhibit inflammatory cytokines,
thus exerting immunomodulatory and anti-inflammatory effects
[42].

Botanicals as immunomodulators and adaptogens

During epidemics, the consumption of immunostimulating
nutraceuticals and dietary supplements is increased [43]. The
public is aware of botanicals that elicit immune responses [44]
and consume these agents regularly. Parbat et al. published an
ethnopharmacological review of traditional medicinal plants fo-
cusing on their role as immunostimulators and adaptogens [45].
Several phytochemicals have been isolated with a potential im-
munomodulatory activity that can explain and justify their use in
traditional medicine in the past and can form the basis for fur-
ther research in the future. Many medicinal plants exert an im-
munomodulatory effect in experimental models at a specific dose
through various pathways. Some medicinal plants may stimulate
the immune system, such as Echinacea purpurea, Ocimum sanc-
tum and Tinospora cordifolia, while Alternanthera tenella may
suppress the immune response [46].

Plants with adaptogenic activities include Rhaponticum car-
thamoides, Eleutherococcus senticosus, Lepidium meyenii and
Panax ginseng. The main phytochemicals isolated from these
plants are phytosteroids,phytosterols, alkaloids and saponins
[47]. These biologically active compounds exert their therapeu-
tic effects as adaptogens and immunomodulators, antioxidants,
hepatoprotectors, hormone regulators, etc. However, it is still un-
clear whether their adaptogenic properties are due to the specif-
ic compounds or the entire plant extracts.

Recently, botanicals' pharmacological base and relevant
clinical applications have been extensively reviewed [48, 49].
However, many of their potential applications in the prevention,
mitigation and treatment of viral diseases have yet to be fully re-
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[OENeHHbIN U3 con KynbTypHoW (Glycine max), MoXKeT MHIMBUPOBaTbL
aKTMBHOCTb sgepHoro daktopa-kB (NF-kB), 610KMpyA cUrHanbHbIM
nyTb NOCNEAHEr0. BbiNo TaKKe NOKa3aHo, YTO OH YMEHbLUAET Bblpa-
60TKy oKcuzaa asota (NO) v CHUKaeT ypoBHU peryiaTopHoro GakTopa
nHTepdepoHa-1 (IRF-1), m-PHK, NN-6, UN1-1B n ®HO-a [40]. /inkew-
PUTUH — GNaBOHOMA, U3BNEYEHHDIN U3 KOPHEW COMOAKM YPanbCKOM
(Glycyrrhiza uralensis), neictByetT nofobHo WHTepdepoHam [41].
MHorue gpyrvie dnaBoHOUAbI MHIMBUPYIOT BOCMAMTE/bHbIE LUTOKM-
Hbl, OKa3blBas, Takum 06pa3om, UMMYHOMOZY/IMPYHOLLEE U NPOTUBO-
BOCManuTenbHoe aeictene [42].

PacTutesnbHble npenapaTbl KAK UMMYHOMOAYNATOPBI U

apganToreHol

Bo Bpems anuaemuii ysenmumsaetca notpebaeHne MMmyHOCTU-
MYNUPYIOLMX HYTPULLEBTUKOB M NULLEBbIX A06aBOK [43]. ObwecTBeH-
HOCTb MHGOPMMPOBAHA O PACTUTE/IbHBIX NPenapaTax, Bbi3blBAIOLLWX
MMMYHHbIN oTBeT [44], n perynsapHO MX npuHMMaeT. Parbat AY et al
(2021) onybnmkoBanu aTHOdAPMaKONOrMYECKMIA 0630p TPAAMLMOH-
HbIX IEKAPCTBEHHbIX PACTEHWI C aKLLEHTOM Ha WX PO/ib B KayecTse
UMMYHOCTUMYNATOPOB M agantoreHos [45]. Bbino BblaeneHo He-
CKONMbKO (DUTOXMMMYECKMX BELLECTB C MOTEHLMAAbHOU UMMYHOMO-
Zy/VPYIOLLEN aKTUBHOCTbBIO, YTO MOXKET 0OBACHUTL M ONPaBaaTh MX
MCMONb30BaHUE B TPAAMLMOHHOW MeauLyHE B NPOLIOM U MOMKET
CTaTb OCHOBOM A/1f MOCNenylWMX UccaefoBaHuiA. MHorve nekap-
CTBEHHbIE PACTEHWA OKa3blBaT MMMYHOMOAYAMPYIOLLEE AeiCTBUE
B 3KCMEPUMEHTa/IbHbIX MOZENAX B ONpesenéHHON f03e, BBEAEHHOW
Pa3NNYHBIMK NYTAMU. HEKoTopble NIeKapPCTBEHHbIE PACTEHWUA MOTYT
CTUMYZIMPOBaTb UMMYHHYIO CMCTEMY, HAaMPUMEP, SXMHaLLea nypnyp-
Has (Echinacea purpurea), 6a3unuk ceaweHHbId (Ocimum sanctum)
¥ TMHOCNopa cepauenuctHan (Tinospora cordifolia), B To Bpems, Kak
anbTepHaHTepa TeHenna (Alternanthera tenella) moxeT nogasnaTb
MMMYHHbIN OTBeT [46].

K pacTeHusiM ¢ afanToreHHOM akTUBHOCTbIO OTHOCATCA /ieB3es
cadnoposuaHas (Rhaponticum carthamoides), 3neyTepoKOKK Ko-
nounint (Eleutherococcus senticosus), maka nepyaHckas (Lepidium
meyenii) v eHbleHb 0b6bIKHOBEHHbIN (Panax ginseng). OCHOBHbIMM
GUTOXMMUYECKUMM BELLLECTBAMM, BbISENEHHBIMU U3 3TUX PACTEHMN,
asnAoTca duTocTeponapl, GUTOCTEPONbI, asKanouabl M CanoOHUHbI
[47]. 3TM 6GMONOTMYECKM aKTUBHbIE COEAMHEHWS NPOABAAIOT CBOE
TepaneBTUYECKOe AEWCTBME, KaK aJanToreHbl M MMMYHOMOZYNATO-
pbl, aHTUOKCUAAHTLI, rENaTONPOTEKTOPbI, PETYAATOPbI FOPMOHOB U
4p. OfHaKo [0 cux Nop HeACHO, 0ByCNOBAEHbI M UX aAaNTOreHHble
CBOMCTBA KOHKPETHbIMM COEAMHEHNAMM UMW IKCTPAKTaMM PacTeHHUi
B LIE/IOM.

B nocnepHee Bpems dapmakonormyeckas 6asa pacTUTENbHbIX
NpenapaToB W COOTBETCTBYIOLME KAMHUYECKUE MPUMEHEHUA Bblan
noapobHo m3yueHbl [48, 49]. OgHaKO MHOTME M3 UX NOTEHLMANbHbIX
NPUMEHEHWI Anf NPOGUNAKTUKM, CMATYEHUA NOCAEACTBUN U Nevye-
HUs BUPYCHbIX 3a60/1€BaHNI elwé NpPeACTOMT NOAHOCTBIO Peannso-
BaTb. Hanpumep, cnocob AencTBusA pacTUTeNbHbIX MPENapaToB MOKET
6bITb OCHOBAH Ha UX MPSMOM BMELLATENLCTBE B CNOCOBHOCTL BUpYCa
NPOHWKATb B KNETKWU Ye/0BEKa, PEMINKALMMU BUPYCa WA aKTUBALMUM
VMU UMMYHOMOZY/IMPYHOLLMX U MPOTMBOBOCNAIUTENbHbIX PEAKLMIA.

3AKNIOYEHUE

NekapcTBeHHble NpenapaTtbl 06/134a0T YHUKaAbHBIM NOTEHLW-
aZIoM B KayecTBe MepCreKTUBHbIX CPeACTB ANA IeYeHUs BUPYCHbIX
3abonesaHuit. OHM MCNONB30BANUCh ANA 3TON LieW B TeYeHUe TbicA-
YeneTUin ¢ HenpeKpaLLALLMMCA NOMCKOM HOBbIX MPUMEHEHUI. Afb-
I0OBAHTHOE leYeHne pacTUTeNbHbIMK NpenapaTaMmn MOXKET NPUBECTH

alized. For example, botanicals' mode of action(s) may be based
on their direct interference with the virus's ability to enter human
cells, virus replication, or their activation of the immune-modula-
tory and anti-inflammatory responses.

CONCLUSION

Botanicals have unique potential as prospective agents in
the management of viral diseases. They have been used for this
purpose for thousands of years with a constant search for new
applications. The adjuvant treatments with botanicals have the
potential to result in symptom resolution, disease burden reduc-
tion and the shortening of the duration of viral diseases. Specifi-
cally, botanicals allow treatments against the SARS-CoV-2 virus to
be based upon them. Thus botanicals could become instrumental
in curbing the effects of the COVID-19 pandemic.

119



Dushenkov V et al Botanicals against SARS-CoV-2

AVICENNA BULLETIN
Vol 24  No 1 % 2022

K YCTPaHEHUIO CUMNTOMOB, CHUMKEHWIO bpemeHM 601e3HU 1 CoKpalLie-
HUIO NPOAOIKUTENBHOCTU BUPYCHbIX 3ab60neBaHUiA. B yacTHOCTH, pac-
TUTENbHbIE NpenapaTtbl MOryT CTAHOBUTLCA OCHOBOW A1 Pa3/IUHbIX
METOA0B NeyeHns BUpYcHoi SARS-CoV-2 nHdekumn. Taknum obpaszom,
PacTEHMA MOTYT CbIrPaTb BaXKHYH PO/b B CAEPKMBAHUU NOCNEACTBUIA
naHaemumn COVID-19.
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PO/Ab 1 3SHAYEHME ITEPEHOCA HEPBA ITP1 HEBOCCTAHOBVIMBIX
ITOBPEXKAEHUSIX HEPBOB BEPXHEM KOHEYHOCTMU
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Llenb: NoKa3aTb BO3MOKHOCTU NepeHoca HepBa NPU HEBOCCTAHOBUMBIX MOBPEXKAEHMAX HEPBOB BEPXHUX KOHEYHOCTEMN.

Matepuan u meToabl: NPOMU3BEAEH aHANN3 PA3/INYHbBIX BAPUAHTOB NepeHoca Hepea (onepauuy HeBpoTU3aLuu) y 32 BONbHbLIX C NOBPEXKAEHNEM He-
PBOB BepPXHei KOHEYHOCTH B BO3pacTe OT 22 A0 59 n1eT (27 My»UmH, 5 KeHLWwmH). [oBpexaeHAa HePBOB JI0KaIM30BaANCh Ha YPOBHE npeannedbs (18),
nneyva (11) n nneyesoro cnneteHus (3). B 22 cnyyanx Lesbto onepaumu 6b110 BOCCTAHOBEHWE YYBCTBUTENBHOCTH, B 10 — BOCCTAHOBNEHWE ABUKEHWIA.
[lns 4yBCTBMTENBbHOM HEBPOTMU3ALMM Yallle MCMONb30BAN KOXKHYIO BETBb JIYYEBOrO HEPBA, TbIbHYIO BETBb JIOKTEBOrO HEPBA, NOBEPXHOCTHYIO BETBb
JIOKTEBOTO HepBa, KOXHble HepBbl npeanaedbs. [BuraTesbHyl0 HEBPOTU3ALIMIO OCYLLECTBAANN 3a CYET BETBEM NepesHero MexKOCTHOro HepBa, To-
PaKoAOPCaNbHOIrO HEPBA, MbILWEYHbIX BETBEW JIOKTEBOrO HEPBA, MEXPEDEPHbLIX HEPBOB, KOPOTKMX BETBEN NNEYEBOTO U MbILIEYHbIX BETBEN LWENHOTO
CnAeTeHus.

Pe3ynbTatbl: 0TAANEHHbIE pe3yabTaTbl HabAAANNCH B CPOKM OT 1 roga Ao 8 net. YyBCTBUTENbHOCTb BOCCTAaHOBMAACh 40 CTeneHu S3 (3almuTHan vyB-
CTBUTENIbLHOCTD), @ ABUraTe/IbHble pe3y/bTaTbl gocturn M3-M4.

3aknloueHue: nepeHoc HepBa NPU HEBOCCTAHOBUMBIX NOBPEXKAEHWUAX HEPBOB NO3BONAET PACLUIMPUTL BO3SMOXKHOCTU PEKOHCTPYKTUBHOW XMPYPInv U1
OTKPbIBAET HOBbIE FOPWU3OHTbI /1A NPOBEAEHMA HAYYHbIX UCCIEA0BAHMI C LeNblo COBEPLLEHCTBOBAHMA COBPEMEHHbIX KOHLENLMIA XMPYPruieckoro
NeyeHunn noBpexaeHui nepudepnyeckmnx HepBoB.

Kntouesble cnoBa: mpasma Hepea sepxHeli KOHEYHOCMU, HEBOCCMAHOBUMbIE N08PeXOeHUs HEPBO8 8epXHeli KOHeYHOCMU, HeepoMu3ayus, nepeme-
weHue Hepaa, nepeHoc Hepad.

Ana untuposaHua: Xogxkamypagos M, bepaves PH, Jasnatos AA, Cattopos XU, OanHaes M®, OanHaes BA. Ponb 1 3HayeHWe nepeHoca HepBa Npu He-
BOCCTaHOBMMbIX NOBPEXAEHUAX HEPBOB BEPXHEN KOHEUHOCTU. BecmHuK AsuyeHHsl. 2022;24(1):123-31. Available from: https://doi.org/10.25005/2074-0581-
2022-24-1-123-131

NERVE TRANSFER IN IRREVERSIBLE INJURIES OF UPPER LIMB NERVE: CURRENT
KNOWLEDGE AND FUTURE PERSPECTIVE
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Objective: To share the experience of using nerve transfer in the irreparable upper limb nerve damage.

Methods: An analysis was made of various transfers (neurotization surgery) in 32 patients with upper limb nerve damage aged 22 to 59 years (27
males, 5 females). Nerve injuries were localised at the level of the forearm (18), shoulder (11) and brachial plexus (3). Surgical repair was aimed at
restoring sensitivity and movement in 22 and 10 cases, respectively. For sensitive neurotization, the cutaneous branches of the radial nerve (RN),
the dorsal branch of the ulnar nerve (UN), the superficial branch of the UN, and the cutaneous nerves of the forearm were more often used. Motor
neurotization was achieved using the branches of the anterior interosseous nerve (AIN), thoracodorsal nerve (TDN), muscular branches of the UN,
intercostal nerves (ICNs), and terminal and muscular branches of the brachial and cervical plexuses, respectively.

Results: Long-term outcomes were evaluated between years 1 and 8. Sensitivity was restored to S3 grade (protective sensitivity), and motor strength
reached M3-M4 grades according to British Medical Research Council (MRC) scale.

Conclusion: Nerve transfer in irreparable nerve damage allows expanding the boundaries of reconstructive surgery. Furthermore, it opens new
horizons for future scientific research to improve modern surgical treatment concepts of peripheral nerve injuries.

Keywords: Upper limb nerve injury, irreparable damage to the upper limb nerves, neurotization, nerve displacement, nerve transfer.

For citation: Khodzhamuradov GM, Berdiev RN, Davlatov AA, Sattorov Khl, Odinaev MF, Odinaev BA. Rol' i znachenie perenosa nerva pri nevosstanovimykh
povrezhdeniyakh nervov verkhney konechnosti [Nerve transfer in irreversible injuries of upper limb nerve: Current knowledge and future perspective]. Vestnik
Avitsenny [Avicenna Bulletin]. 2022;24(1):123-31. Available from: https://doi.org/10.25005/2074-0581-2022-24-1-123-131
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BBEAEHMUE

MoBpexaeHue HepBoB BepxHeil KoHeuyHocTu (MHBK) no cei
[eHb OCTa&TCA OAHUM M3 CaMbIX aKTyasIbHbIX BONPOCOB PEKOHCTPYK-
TUBHOM XMPYPrUW, TPABMATOIOTMKN, OPTONEANUN U HEMPOXMPYPTUM, O
YEM CBUAETENLCTBYIOT MOCTOSHHbIE MYOAMKALLMKU HOBbIX HayYHbIX UC-
CNefoBaHUM B 3TOM HanpasaeHuu [1-6].

HecmoTps Ha LOCTUTHYTbIE 3HAYMTE/IbHBIE YCMEXW B XMPYPru-
yeckom nedenun MHBK, cylecTBytoT ciyyau, Korga obLenpuHaTbie
PEKOHCTPYKTMBHbIE Onepauyn B GYHKLMOHaNbHOM NiaHe OCTakoTCA
NPOrHOCTUYECKM HebnaronpuATHBIMK U Manoobewwatowymu. U no
ceil fieHb pAag, aBTOPOB, NPUAEPHKMBAACH TPAAULMOHHOW XMPYpruye-
CKOW TaKTUKM, MPeLnoYMTaeT OpTOMEAMYECKYID KOPPEKLMIO KUCTU
Npy HEMOMNPAaBUMbIX MOBPEXAEHUAX HEPBOB, PE3y/bTaTbl KOTOPOU
BCE e oCTatoTcA cybonTmanbHbimu [2, 7].

[pyrMmy OCHOBHbIMW HEAOCTATKAaMM HbIHELIHWX CTPaTerni ne-
YEHWUA CYMTAKOTCA OTCPOYEHHANA PEUMHHEPBALMA MPU TAKENbIX TPaB-
MaX, Tpebyowmx ayToTpaHCMAAHTaLMKM HepBOB; (YHKLMOHANbHAA
HEMO/IHOLEHHOCTb MUCMOMb3YEMbIX ANA NEPEMELLEHUA CYXOXKUANIA U
ayTOHEPBHbIX TPAHCM/IAHTATOB, a TaKXKe AJUTENbHOE W, MOPOLD, He-
000CHOBaHHOE MPOBEAEHME KOHCEPBATMBHOM Tepanvm BMECTO paH-
Hel XMpypruyecko Koppekuum [8].

CornacHo coobLeHNaM MocesHUX NIeT B HacTosllee Bpems
NP MUKPOXMPYPTUYECKOM IEYEHWMU TPABM NPOKCUMAJIbHBIX OTAE/0B
HEPBOB BEPXHel KOHEYHOCTU CMeumanucTbl Havaau 6onbliue pyKo-
BOACTBOBATLCA COBPEMEHHOM KoHuenumen «from distal to proximal»,
nofpasymeBatoLLeil BOCCTAHOBIEHNE HEPBHOMN PEryALMU Kak MOXK-
HO B6/MKe K Napanu3oBaHHOM Mbiwue [9-11].

B cBA3K ¢ 3TUM, BCE BO/blUEe NPOABASETCA MHTEPEC K OnepaLy-
AM MO HEBPOTM3aLLMM Ha AWCTANbHOM YPOBHE MO TEXHONOMM «nerve
transfer», ogHaKo MHOrMe acnekTbl 3TOM, OTHOCUTEIbHO HOBOW, KOH-
Lenumnm TpebytoT NpoBeaeHUA AaIbHENLIMX UCCNeL0BAHMI NO AeTaNb-
HOMY M3Y4YEHMIO Pa3/IMYHbIX €€ 0COBEHHOCTEN, YTOObI PEKOMEHA0BATL
AN WMPOKOTO BHEAPEHUA B KAMHMYECKYIO NpakTuKy [12-14]. Cneay-
€T OTMETUTb, YTO B PYCCKOA3BIYHOW NMTEpaType TEXHOMOMUIO «nerve
transfer» no ceii feHb Ha3bIBaOT NO-PA3HOMY: «OMepaLyMa HEBPOTU3A-
LMK», «NEePEKNIOYEHME HEPBAY» WU/IU e «nepeHoc Hepsax [1-3, 7, 15].

BCE BbILEN3NOKEHHOE CBMAETENLCTBYET O MOABAEHUM HOBbIX
TOPU30OHTOB A1A NMPOBEAEHUA HAYYHbIX UCCNEL0BAHMIA MO ONTUMU3A-
MM HOBbIX KOHLENUMI Npu Xupypryeckom neyeHunm NMHBK.

LLENb UCCNEAOBAHMA

[MoKka3aTb BO3MOXHOCTU NepeHoca Hepsa NpW HEBOCCTAHOBU-
MbIX NOBPEXAEHNAX HEPBOB BEPXHUX KOHEYHOCTEN.

MATEPUAN U METOAbI

MaTepran HacToAWero wuccnefoBaHMA BKAlovaeT 32 6onb-
Hbix ¢ MHBK, KOTOpbIM B OTAENEHUM BOCCTAHOBUTENBHOW XMPYPrm
W OTAENEHWUN PEKOHCTPYKTMBHOM M NNACTUYECKON MUKPOXMPYPruu
Pecny6/MKaHCKOrO Hay4YHOro LIEHTpa CepaeyHO-COCYAUCTON XMpyp-
MK BbIMOJIHEHA OMepaLmsa nepekatoveHus Hepsa. Bo3pacT 60/1bHbIX
BapblpoBan oT 22 f0 59 NeT, MyKUnH 6bln0 27, eHwmH — 5. NMHBK
yalle BCEro HOCUAM OBLIMPHBIV XapaKTep, BCAEACTBUE MONYYEHWA
TPaBMbl Pa3IMYHbIMK BPALLAIOLLMMU YACTAMM CTaHKOB (27 60/bHbIX
—84,4%). B 3 cnyyasnx (9,4%) UMenu MecTo NocNesCTBUA OTHECTPEb-
HOro paHeHua 1 B 2 (6,2%) cnyyasx — NOCAeACTBUA pe3aHbiX paH. [as-
HOCTb NOYYEHUA TPAaBMbl HA MOMEHT ONepaLmn CocTaBuna ot 2 4o 26
mecAueB. [oBpexaeHna HepBOB IOKANN30BANCL HA YPOBHe npea-
nneyba B 18 cnyyasx, Ha ypoBHe naeva — B8 11 1 Ha ypoBHe nae4yeBoro
cnneteHus — B 3 cayyasx. B 7 cnyyasx (21,9%) 6onbHble Ao noctynne-
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INTRODUCTION

As evidenced by the multiple publications of new scientific
studies on this issue, upper extremity peripheral nerve injuries
(UEPNI) remain among the most pressing problems in reconstruc-
tive surgery, traumatology, orthopaedics, and neurosurgery [1-6].

Despite the significant advances in the surgical treatment of
UEPNI, functional outcomes of the conventional reconstructive
operations remain suboptimal. Thus, some authors, adhering to
traditional surgical tactics, prefer orthopaedic correction of the
hand in case of irreparable nerve damage, which outcomes re-
main less promising [2, 7].

Other major disadvantages of current treatment strategies
are delayed reinnervation in severe injuries requiring autologous
nerve transplantation, functional deficiency of tendons and autol-
ogous nerve grafts used for transplantation, as well as prolonged
and sometimes inappropriate conservative therapy instead of
early surgical correction [8].

According to recent reports, at present, in the microsurgical
treatment of injuries of the proximal nerves of the upper limb,
specialists have begun to be more guided by the modern concept
of "from distal to proximal", which implies the restoration of ner-
vous regulation as close as possible to the paralysed muscle [9-
11].

There is more and more interest in neurotization procedures
at the distal level using the "nerve transfer" technique. However,
many aspects of this relatively new concept require further re-
search on its various aspects to recommend it for widespread
implementation in clinical practice [12-14]. In modern literature,
variable terminologies are used for the nerve transfer technique,
including neuroticization procedure, nerve coaptation or nerve
transfer [1-3, 7, 15].

All the above indicates the emergence of new horizons for
scientific research on optimising new concepts in the surgical
treatment of UEPNI.

PURPOSE OF THE STUDY

To share the experience of using nerve transfer in the irrep-
arable upper limb nerve damage.

METHODS

The functional outcomes of 32 patients with UEPNI who
underwent nerve transfer surgery at the Department of Recon-
structive Surgery and Department of Reconstructive and Plastic
Microsurgery of the Republican Center for Cardiovascular Sur-
gery, Dushanbe, Tajikistan, were analysed. There were 27 males
and 5 females aged 22 to 59 years. UEPNI were most often ex-
tensive due to injury from various rotating machine parts, with
27 (84.4%) patients affected. There were effects of gunshot and
cut wounds in 3 cases (9.4%) and 2 (6.2%) cases, respectively.
Time from injury to surgery ranged between 2 and 26 months.
In 18, 11, and 3 cases, nerve injuries were localised at the fore-
arm, shoulder, and brachial plexus levels, respectively. In 7 cas-
es (21.9%), patients received conservative treatment before ad-
mission to the clinic to improve nerve trunk regeneration. In 20
and 12 cases, the indications for neurotization were irreparable
damage to the nerve trunks and an unfavourable prognosis for
achieving positive long-term outcomes, respectively. In the cate-



Xodxamypados I'M c coasm. Ilepenoc Hepsa mpu TpaBMe PyKu

BECTHMK ABUMILIEHHEI
Tom 24 * No 1 %2022

HWA B KIMHWUKY NO/IY4asM KOHCEPBATUBHOE NleYeHne A/1A yIyyLleHus
pereHepaLymn HepBHOrO CTBOAA. [OKa3aHWEM K BbINOAHEHMIO nepe-
KNIOYEHUA HEPBA, C Le/Iblo HeBPOTU3aLMK, BblM HEBOCCTAaHOBUMbIE
NOBPEXAEHMA HepBHbIX CTBOMOB B 20 c/ydasx U HebNaronpuATHbIN
MPOrHO3 AOCTUMKEHUS MONOKUTENbHBIX OTAANEHHDBIX PE3YNLTAaTOB — B
12 cnyyaes. Cnepyet OTMETUTb, YTO NOA HEBOCCTAHOBMMbIM NOBpE-
KOEHUEeM HepBOB Mbl MOAPA3yMEBAEM C/lyyau, KOTaa HEBO3MOKHO
MPOU3BECTU NPAMYIO PEKOHCTPYKLMIO HEPBHOTO CTBO/IA UM e Koraa
MYTEM PEKOHCTPYKLMM CaMOrO NOBPEXKAEHHOTO HEpBa HEBO3MOMKHO
[0CTWYb BOCCTAHOBNEHWA YTPaYeHHbIX QYHKLMIA.

Onepauumn 6blnM HaNpaB/ieHbl Ha yy4YlWEeHWe CEeHCOPHO-TPO-
dnYecKoro cocToAHNA AeHEPBMPOBAHHOM 30HbI B 22 CNy4YanX M Kop-
PEeKLMIO ABUraTeNbHOTO AeduLUMTa KOHEYHOCTM — B 10 HabntogeHUAX.
OnepaTuBHble BMELIATENLCTBA MO NEPEKIIYEHNI0 HepBa Ana yayy-
LUEHMA YYBCTBUTENIbHOCTU BbIMONHEHbI B HUXKHEN TPeTU npeanneybs.
Mpu 3TOM B KauecTBe HEpBa «HEBPOTM3ATOPa» UCMO/Ib30BA/IN KO-
HYl0 BETBb Jly4eBoro Hepsa (/lyH), TbiNbHYIO BETBb JIOKTEBOTO HEpBa
(/ToH), BeTBM KOXHbIX HepBOB Npeanaeyba (Tabn. 1).

Kak BMAHO M3 Tabn. 1, B 7 cnyyanx MMeNo MeCTo OfHOBPEMEH-
HOe HeBOCCTaHOBMMOE NoBpeKAeHWe cpeanHHoro Hepsa (CH) v JloH
¢ 60/1bLIMM AedDEKTOM MEXIY UX KOHLLAMM, YTO He MO3BOAAN0 PEKOH-
CTPYMpOBaTh 063 HEPBHbIX CTBOAMA. B TakMx caydasx y 2 60bHbIX Npo-
n3BefeHa ayToHepBHas niactuka CH, U HanoMeHbl ANMHEBPasbHble
LUBbI AMCTaNIbHOMO KOHLLA NOBEPXHOCTHOW BeTBM JIoH B 60K ayToHepB-
Horo TpaHcnnaHTaTa CH (puc.1).

Puc. 1 AymoHepsHas naacmuka CH ¢ anuHespasbHeIMU Weamu ouc-
manbHo20 KOHYa hosepxHocmHol semesu JloH 8 60k aymoHepsHo20
mpaHcnaaHmama

Fig. 1 Autologous nerve grafting of MN with epineural sutures of the
distal end of the superficial branch of the UN to the side of the graft

gory of irreparable nerve damage cases, we included cases when
it is impossible to perform a direct nerve trunk repair or when it
is impossible to restore nerve functions by damaged nerve repair.

In 22 and 10 cases, reconstructive surgeries aimed to im-
prove denervated areas' sensory-trophic and upper limb motor
functions, respectively. In addition, nerve transfers to improve
sensitivity were performed in the lower third of the forearm. At
the same time, a cutaneous branch of the radial nerve (RN), the
dorsal branch of the ulnar nerve (UN) and the branches of the
cutaneous nerves of the forearm were selected as the neurotizers
(Table 1).

As shown in Table 1, in 7 cases, there was simultaneous ir-
reparable damage to the median nerve (MN) and UN with a sig-
nificant defect between their ends, which did not allow repair of
both nerve trunks. In such cases, autologous nerve grafting of
the MN was performed in 2 patients, and epineural sutures were
placed from the distal end of the superficial branch of the UN to
the side of the graft (Fig. 1).

To restore motor functions, neurotization was performed
as close as possible to the denervated muscle. At the same time,
the selection of nerves to be used as the neurotizers was based
on minimising the damage associated with the denervation of
a functioning muscle. Considering that, not all branches enter-
ing the muscle were used for neurotization, while the minimum
number of uncrossed bundles in the muscle was left. In these
cases, branches of the anterior interosseous nerve (AIN), muscu-
lar branches of the UN, intercostal nerves (ICNs), thoracodorsal
nerve (TDN), terminal branches of the brachial plexus (BP), and
muscular branches of the cervical plexus (CP) were used as the
neurotizers (Table 2).

Tabnuya 1 YyscmsumesnoHas Hespomu3sauusa npu HegoccmaHosumbix MHBK

HepB «HeBpoTU3aTOpP» Bcero
MNMoBpexxaEHHDbIN Mpouune
KoxkHasa BeTBb  TbinbHaA BeTBb  [TOBEepPXHOCTHaA KoXXHble HepBbl
HepB BapuaHTbl
NlyH JloH setBb JloH npeanaeyba
HeBpoOTM3aLuu
CpeAVHHbIl 4 2 - 3 - 9
JloH 2 1 - 2 1
CpeauHHbIn 1 JloH 1 1 3 - 2 7
Ntoro 7 4 3 5 3 22
Table 1 Sensitive neurotization in irreparable UEPNI
The nerve used as a neurotizer Total
Injured nerve Cutaneous The dorsal The superficial Cutaneous Other
branch of the branch of the nerves of the variants of
branch of RN -
UN UN forearm neurotization
Median 4 2 - 3 - 9
UN 2 1 - 2 1 6
Median and UN 1 1 3 - 2 7
Total 7 4 3 5 3 22
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[lns KoppeKLMM ABUraTeNIbHOTO HapyLUEHUA HEBPOTU3aLLMA NPO-
“3BefeHa MaKCUManbHO 6/IM3KO K feHepBMpPOBaHHOM Mbiwue. Mpu
3TOM BbIOOP HEpBa «HEBPOTM3aTOPa» OCYLLECTBAANCA U3 cOobpaKe-
HWI HaMMeHbLLETO yliepba, CBA3AHHOTO C AeHepBaLmen GYHKLMOHM-
pytoweit Mbiwupl. C 3Toi Lenbio ANA NepeknodeH1a 6panuck He Bce
BETOYKM, BXOAALLME B BOPOTA MbLULLbI, @ OCTABAANOC MUHUMA/IbHOE
YMC/IO He Nepecey€HHbIX MYyYKOB B MblLLLLe. B KauecTBe «HEBPOTU3ATO-
POB» B 3TUX C/Ty4asAX UCMO/Ib30BA/INCL BETBU NEPEAHETO MEKKOCTHOTO
HEepBa, MblLLeYHble BETOYKM JIOH, MepEbepHble HepBbI, TOPaKOAopP-
Ca/lbHbI HepB, KOPOTKME BETBM NAEYEBOTO CNETEHNUA U MbllLeYHble
BETBM LUEMHOro cnieTeHua (Taba. 2).

Kak cnegyet 13 Tabn. 2, 6onbLIOe 3HAYEHWE UMENO NPULENBHO
HanpaB/IeHHOE MEPEK/IOYEHNE HepBa «HEBPOTM3ATOPa» K BETOUKe
HEepBa, BXOAALLETO B KOHKPETHYHO MbILLLLy, GYHKLMIO KOTOPOTO NNaHW-
poBanocb BO306HOBUTL. B 6oNbLUMHCTBE Cyyaes (6 ciyyaes U3 Beex
10) nepekntoYeHWe HEPBA BbIMOHANOCH C UCMONb30BAHUEM TOHKMX
ayTOHEPBHbIX TPAHCMNAHTATOB, B CBA3M C PACMO/IOKEHMEM KOANTUPY-
€MbIX KOHLIOB HepBa «HEBPOTM3ATOPa» U HEBPOTU3MPYEMOrO HepBa
Ha onpeaenéHHoOM PaccToaHUM (puc. 2-4).

PE3YNIbTATbI U UX OBCYXXAEHUE

®yHKUMOHANbHbIE Pe3ynbTaTbl OMNepaTMBHbLIX BMELLATENLCTB
U3y4yeHbl B CPOKM OT OAHOTO roga o 8 net nocne onepauuu. Joctu-
YKEHWE aKCOHOB KOHEYHOTrO 3BeHa (KOXHas 30Ha MHHepBaLMK HepBa
peLmMnueHTa) NPOUCXOAMNO B 06LLEN3BECTHBIE CPOKM, COOTBETCTBYIO-

As shown in Table 2, of great importance was the accurate
coaptation of the donor nerve to a target branch of the nerve
entering a specific muscle, the function of which was aimed to
be restored. Therefore, in most cases (6 cases out of 10 in total),
neurotization was performed using thin autologous nerve grafts
due to the location of the coapted ends of the donor nerve and
the target nerve at a certain distance (Fig. 2-4).

RESULTS AND DISCUSSION

The postoperative functional outcomes of surgical interven-
tions were studied between years 1 and 8. The axons reached
the distal nerve end (the cutaneous innervation of the targeted
nerve) and occurred within a timeframe corresponding to the av-
erage rate of axonal regeneration (1 mm per day). The H. Millesi
scale was used to assess the recovery of sensory-trophic and mo-
tor functions. According to the scale, in all 22 cases, after sensi-
tive neurotization, a satisfactory result was achieved, correspond-
ing to the level of protective sensitivity or S3 grade, according to
the British Medical Research Council criteria. Long-term motor
function outcomes were within M3-M4 grades, corresponding to
a satisfactory result on the H. Millesi scale.

Based on literature data review, in traumatic UEPNI, clinical
outcomes after conventional surgical techniques, including ten-
don-muscle transposition and autologous nerve grafting, are con-

Tabnuya 2 [lsucamensHas He8POMU3AyUA NpU HeaoccmaHo8umbix MMHBK

HepB «HeBpoTU3aTOpP» Bcero
MoBpexAaéHHbIi  HespoTnanpyemas Betau Topako- Mespé- Kopotkue  Mbiweutbie
nepegHero . MbiweuHble BETBM BeTBMU
Heps MbilWiua AOpac/bHbI 6epHble -
MEKKOCTHOTO BeTo4KM JIoH naeyeBoro  LueitHOro
HepB HepBbl
HepBa cneTeHUs  cnneTeHus
cH m. oppp_nens i i 1 i i i 1
policis
yH . m extensor i i 1 i i i 1
digitorum longus
TloH mm. mte_ross'el & ) ) ) ) ) ) )
lumbricalis
M - . ..
blmequo m. biceps brachii - 2 - - 1 - 3
KOXHbIV
n .
nefesoe m. deltoideus - - - 2 - 1 3
cnaeteHue
Utoro 2 2 2 2 1 1 10
Table 2 Motor neurotization in irreparable UEPNI
The nerve used as a neurotizer Total
Injured nerve  Neurotized muscle  granches of Muscular Terminal ~ Muscular
AIN TDN branches of ICNs branches of branches of
the UN the BP the CP
MN m. opp.o.nens i ) 1 ) i i 1
policis
RN . m extensor i i 1 i i i 1
digitorum longus
UN mm. |nteross.e| & ) _ ) _ ) ) )
lumbricalis
Musculocutaneous  m. biceps brachii - 2 - - 1 - 3
BP m. deltoideus - - - 2 - 1 3
Total 2 2 2 2 1 1 10

126



Xooxamypados I'M c coasm. Ilepenoc HepBa IIpu TpaBMe PyKI

BECTHMK ABUMILIEHHEI
Tom 24 * No 1 * 2022

Puc. 2 BoideneHue dsueamesnsHol eemau CH K mblwyam so38bluie-
Hus 60/16W020 NAMLYA

Fig. 2 Exposure of the motor branch of MN to muscles of the thenar
eminence

LMe cpedHei CKOPOCTM MPOPAcTaHMA akcoHOB (1 mm B cyTku). [ns
OLEHKM BOCCTAHOB/NEHWA CEHCOPHO-TPODUYECKOW W ABMUraTe/bHON
bYHKUMIM ucnonb3osanu wkany H. Millesi, cornacHo Kotopoit BO
BCcex 22 c/iyqasx nocne YyBCTBUTE/NbHON HEBPOTU3ALMM LOCTUTHYT
YZLOBNETBOPUTE/IbHDBIN Pe3yNbTaT, KOTOPbIi COOTBETCTBYET YPOBHIO
33LUMTHON YYBCTBUTENLHOCTM MAK S3, COMMAcHO Kputepusm BpuTtaH-
CKOTO COBETa MEAMLMHCKMX UCCNeA0BaHUIA. [IBUraTensHble oTaanéH-
Hble pe3y/bTaTbl 6binM B Npegenax M3-M4, cooTBETCTBYIOLME TaKKe
YZLOBNETBOPUTENILHOMY pesy/ibTaTy LKane H. Millesi.

YTOo KacaeTcs AaHHbIX /MTepaTypbl, TO NPU TPaBMATUHECKUX
MHBK KAWHWYecKne pesynbTaTbl MOC/ie WMCMNO/Ab30BaHMA 0bLienpu-
HATbIX OMNEPaTUBHbLIX METOAMK, BK/IKOHAA CYXONKWU/IbHO-MbILEYHYIO
TPAHCMNO3MLMIO M ayTOTPAHCNAAHTALMIO HEepBa, NPOTUBOPEYMBLI U
yae 6bIBalOT HEONTUMA/bHBIMU. B BONBILMHCTBE C/ly4aeB CYMTaET-
€A, YTO NOC/Ie NePeCeYEHUs HePBa axKe IKCTPEHHASA er0 PEKOHCTPYK-
LA NO3BO/IAET AOCTUYb NILLb CTEMEHW 3aLLMTHOW YYBCTBUTENBHOCTH
S3 u pBuratenbHOro pesysbTata 4o cTeneHu M4 (BoccTaHOB/eHMe
YTPAYEHHOTO ABUMKEHUA C NPEOAONEHNEM YMEPEHHOTO COMPOTUBIIE-
HuAa) [15-17].

Mcnonb3yemble Ha CEroAHALWHWIA AeHb onepauymn no nepeHo-
CY HEPBOB — 3TO BAPMAHT XMPYPr1UYECKOro NeYeHMs NPOrHOCTUYECKN
HebnaronpuaTHbix MHBK. Mpy NpaBuAbHOM NOCTAaHOBKE MOKa3aHWiA 1
TLLATENbHOM BbINONHEHUM OHW MMEIOT BOJbLUE NPEUMYLLECTB Nepes,
CYXOXM/IbHO-MbILLEYHOM TPAHCMO3NUUMEN WM ayTOTPAHCMAAHTauMeN
HepBoB [8].

OyeHb NOAPOGHbIV U TWATENbHBIN 0630p NUTEPATYPbI NO BO-
npocy nepekaoyeHns Hepaa onybankosann Domeshek L et al (2018),
Tie BCECTOPOHHE PacCMOTPEHbI MHOMME CTOPOHbI 3TOM, OTHOCUTENb-
HO MOJIOZOMN, KOHLEMNLMU XMPYPTUYECKOTO IEYEHWA MOBPEXKAEHMUIA
Hepsos [5].

Onepauus Mo MEepeKNtOYEeHUI0 HEPBA BKAIOYAET W3B/IEYEHUE
HEpPBHbIX BETBEW OT COCEAHETO HEPBA U UX NepeHanpaB/ieHune K auc-
Ta/IbHOMY KOHLY NOBPEXAEHHOTO HepBa. PYHKLIMOHMPYIOLLME BETBY,
pacrnonoXeHHble PAJOM C HedYHKLIMOHUPYIOWMM HEPBOM-PELIMMN-
€HTOM, AIBIAOTCA WAEANbHBIMU IOHOPaMM, ecnn GYHKUMSA LOHOP-
CKOTO HEpBa M3bbITOYHA UM MEHee BaKHA. AKCOHbI PereHepupytoT
no HOBOMY MyTW, @ MOTOPHbIE LLEHTPbI KOPbl FOI0BHOTO MO3ra Bro-
CNeacTBuM nepectpanBatoT cebs, YTobbl aAanTMPoBaTbCA K HOBbIM
bYHKUMAM peUHHEPBMPOBAHHOM MbILULbI. ITOT MeTog, obecneynBaer
6MKaAWMLIMIA UCTOYHUK HepBa Ans 6osee BbICTPOro BOCCTAHOBNEHUS,

Puc. 3 Hespomusayus m. opponens policis mbiweyHol semessto /loH

Fig. 3 Neurotization of m. opponens pollicis using muscular branches
of UN

Fig. 4 Neurotization of the motor portion of the UN using the branch
of the AIN

Puc. 4 Hespomu3sayus dsueamesnsHol nopyuu J/ToH semesto neped-
He20 MeKoCMHo20 Hepaa

troversial and often suboptimal. Thus, in most cases, it is believed
that after nerve transection, even with its emergency reconstruc-
tion, it is possible to achieve only protective sensitivity S3 and a
motor function result improved to M4 (movement against mod-
erate resistance) [15-17].

Current nerve transfer procedures are a surgical option for
treating prognostically unfavourable UEPNI. With thorough con-
sideration of indications and performance of correct surgery,
they have more advantages over tendon-muscle transposition
and nerve allografting [8].

A very detailed and thorough literature review on nerve
transferring was published by Domeshek L et al (2018), where
many aspects of this relatively young concept of surgical repair of
nerve injuries were comprehensively considered [5].

Neurotization involves removing nerve branches from an
adjacent nerve and redirecting them to the distal end of the dam-
aged nerve. Functioning nerve branches adjacent to a non-func-
tioning recipient nerve are ideal donors if the function of the do-
nor's nerve is redundant or less important. The axons regenerate
along the new path, and the motor centres of the cerebral cortex
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MOCKO/IbKY PEreHepaLms NPOUCXOANT BMKeE K LLeNIEBOMY YHaCTKY Mo
X044y PELMNMEHTHOTO HepBa. B cBA3M C 3TMM, onepauusa No nepekto-
YEHUIO HEPBOB MOXKET YCTPAHUTb MHOTUE HELOCTATKU APYrUX XUpYp-
rMYECcKMX MeToaosB [8].

Ha cerofHAWHWN AeHb CYUTAETCH, YTO HEBPOTM3aLMA npesd-
CTaB/AeT coboV YHMBEPCANbHbIN METOA PEKOHCTPYKTUBHOMN TEXHMKM,
KOTOPas MOKET ObITb MCMNO/b30BaHA B Pa3/IMUHbIX CUTyaumsax. Mpu Ta-
ENbIX BbICOKMX MHBK 3T0 MOXKeET 6bITb €4MHCTBEHHbIM BapUaHTOM
XUPYPrUYEcKom PeKOHCTPYKLMM [12].

B nocnegHue rogpl Hadaau NPUMEHATbL CNocob YCUNEHHON pe-
reHepauuy npu BbICOKMX nospexaeHunsax JloH. Mpu atom cHayana
BOCCTaHaB/MBatoT J/IOH B MecTe NOBpeXAEHUA, @ 3aTEM NePEK/IOHatOT
MbILUEYHYIO BETBb KBaApaTHOrO NpoHaTopa Ha rnybokyto BeTsb JIoH
Ha YPOBHe 3anAcTbA. CYMTAETCA, YTO STOT METOA, 3HAUMTENbHO YMEHb-
WaeT aTpoduo COBCTBEHHBIX MbILIL, KUCTU U 0becneymBaeT ny4llee
GYHKLMOHMPOBAHME KUCTU B LLEeIOM. 3Ty TEXHMKY aBTOPbI NponaraH-
AVPYIOT KaK PYTUHHYIO CTPATErMIO B KIMHUYECKOM NpaKTuKe [6].

Ha Haw B3rnaa, nepektoyeHne HepBa Ay onepaLym no HeBpo-
TU3aLUMKU OWUCTaNbHOMO OTPe3Ka (CermeHTa) NOBPEXKAEHHOTO HepBa,
ABNAOLIMECA aNLTEPHATUBON «TPAAULMOHHBIMY» cnocobam xmpypru-
YECcKoro sie4eHus, No3BOAKOT NEPECMOTPETL KaTeropuio NoBpexae-
HWI1 HEPBOB KOHEYHOCTEW, KOTOPbIE Ha CETOAHALIHUM AEHb CYUTAOTCA
3acTapensimu. Mbl CYUTAEM, YTO OCHOBHBLIMM MOKa3aHUAMM ANA He-
BPOTU3aLMM ABNALOTCA:

1. A6conlOTHbIE:

¢ HeBO3MOXHOCTb NPAMOI PEKOHCTPYKLMU GYHKLMOHANBHO

BaYKHOrO NOBPEKAEHHOIO HEPBA.

e [lporHocTMyeckn HebNaronpuATHOE MOBPEXAEHWE HepBs-
HOro CTBOAMA B NIaHE 3aM0343/10r0 AOCTUKEHMUA PereHepu-
PYIOLLLMX aKCOHOB KOHEYHOM MbILLEYHOW LLeNN.

2. OTHOCUTENbHbIE:

e HeobxoAMMOCTb B COKPALLEHUM 0BLLEN ANUTENBHOCTU Ne-
YeHus M peabunuTaumMm No HAcToOMYMBOM npocbbe Gonb-
HOFO AR CKOPEWLLEro YAyyLWeHUa COCTOAHMA U GyHKLMM
NOBPEXKAEHHOM KOHEYHOCTU.

®  HeynoBneTBOPUTENbHbLIN OTAANEHHbLIN pe3ynbTaT paHee
NpoBeAEHHON PEKOHCTPYKLMM NOBPEXKAEHHOTO HEPBa.

OnTMManbHbIA pe3ynbTaT Mocie TPaBMbl HeEpBa MOMKHO [0-
CTUTHYTb MYTEM COYETAHMA Pa3/IMYHbLIX XMPYPTUYECKUX BapUaHTOB
PEKOHCTPYKLMM. B 3TOM acrneKTe NnepeHoc uav nepemeLLeHne HepBea
ABNAETCA NIOTMYECKUM MPOAO/IKEHMEM pPaHee NPOBEAEHHbIX BOCCTa-
HOBNEHWA UMW AyTOTPAHCNNAHTALMMW HEPBA, U ABNAETCA HOBOW CTyne-
HbIO B PEKOHCTPYKLMM NOBPEXKAEHHbIX HepBoB [5, 16, 17].

3AKNIOMEHUE

Takum 06pa3om, NepeHoC HePBa C Le/blo HEBPOTU3ALMK AUC-
TaNbHOTO CErMeHTa MOBPEXKAEHHOrO HEpBa, KOTOPbIA CYMTaeTcs
HEBOCCTaHOBMMbIM MM €ro BOCCTAHOB/IEHWE ABAAETCA Becnepcnek-
TUBHbIM, MO3BONAET PACLIMPUTb BO3MOMKHOCTU PEKOHCTPYKTUBHOM
XMPYPrM M OTKPbIBAET HOBblE BO3MOXKHOCTU A/1A AafbHEUWwen on-
TUMU3aAUUN TaKTUKN XUPYPrUYeCKoro nevyeHnAa noeBpexxageHna nepu-
depuyecknx HepBoB U NPOBEAEHUA HOBbLIX HAYUYHbIX U KAMHUYECKUX
nccefoBaHUM.

subsequently rewire themselves to adapt to the new functions
of the reinnervated muscle. This technique provides the nearest
nerve source for faster recovery as regeneration occurs closer to
the target along the course of the recipient's nerve. In this regard,
nerve transfer surgery can eliminate many of the shortcomings of
other surgical methods [8].

Today it is believed that neurotization is a universal recon-
structive technique used in various situations. For example, in se-
vere high UEPNI, this may be the only option for surgical repair
[12].

In recent years, a method of enhanced regeneration has
begun to be used for high UN injuries. In this case, UN is first re-
stored at the injury site, and then the motor branch of the pro-
nator quadratus is bridged to the deep branch of UN at the wrist
level. It is believed that this method significantly reduces the at-
rophy of hand muscle and provides a better functioning of the
hand. Therefore, the authors suggest implementing this tech-
nique as a routine procedure in clinical practice [6].

In our opinion, nerve transfer or neurotization of the distal
segment of the damaged nerve, which is an alternative to the
conventional surgical treatment methods, allows us to make the
paradigm shift to using the category of peripheral nerve injuries
(PNI) as chronic injuries. We believe that the main indications for
neurotization are as follows:

l. Absolute:

e  The impossibility of direct reconstruction of a function-

ally crucial damaged nerve.

e Prognostically unfavourable damage to the nerve trunk
in terms of a delay in reaching the distal muscle by re-
generating axons.

Il. Relative:

¢ The need to shorten the total treatment and rehabilita-
tion time followed the insistent request of the patient
to improve the condition and restore the functions of
the injured limb as soon as possible.

e Unsatisfactory long-term outcomes of the previous re-
pair of the damaged nerve.

Optimal outcomes after nerve injury can be achieved by
combining different surgical reconstruction options. In this as-
pect, nerve transfer is a logical continuation of the previously per-
formed nerve repair or allografting techniques and is a new step
toward further improvement of reconstructing damaged nerves
[5, 16, 17].

CONCLUSION

Neurotization of the distal segment of the damaged nerve,
which is considered irreparable, or its restoration is unpromising,
considerably expands reconstructive surgery boundaries. In addi-
tion, it opens new opportunities for further optimisation of surgi-
cal treatment of peripheral nerve damage and further scientific
and clinical studies.
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ATEHE3USI AUAD®PATMBI: OTIICAHUE KAVMHUYECKOTO CAYYASI M KPATKUN

OB30P ANTEPATYPbBI

O.A. TYPAKY/OB, A.K. BAPATOB

Pecriy0AMKaHCKMIT HAyIHBII LIEHTP cepaedHO-cocyaucroit xupyprun, Jymanbe, Pecriybanka Tagxukucran

Llenb: areHe3us auadparmbl (Afl) y B3pocabIx — KpailHe peakasn BPOXKAEHHaA aHoManua. K HacTosLemy BpemMeHU B Hay4HOW nTepaTtype NpeacTas-
NeHbl eIMHUYHbIE ONWUCAHWA 3TOM NaTonorMu. B ctaTbe NpuBoauTCA cnyyait obHapy:keuus ALl cnesa y 25-neTHel NaLuMeHTKU, ONepupoBaHHOMN No
nosogy penakcauuu guadparmol. [lononHUTeNbHbIE METOABI UCCNeaoBaHusA, BKAtouas IxoKl n Y3 opraHoB 6pOLLIHOM NONOCTU U 3abPHOWMHHOTO
NpPOCTPAHCTBA APYr1X MOPOKOB Pa3BUTUA Y AAaHHOW NALMEHTKU HE BbIABMAM. M3-3a OTCYTCTBUA NNACTUYECKOTO MaTepuana COOTBETCTBYIOLLErO pasme-
pa v TMNa onepawmsa No NAACTUYECKOMY 3ameLLeHnto auadparmbl bblna OTNIOXKEHA Ha BTOPOIA 3Tan.

Kniouesble cnoBa: 8poi0EHHbIE QHOMAUU, MOPOKU pazsumus ouagpazmel, anaazus duappazmel, azeHezus duagppazmsl, azeHe3usa ouagpazmsl y
83pocblx, OUAPPazManbHAsA 2PbIX(a, NAACMUKa duagpazmel.

Ana umtuposanua: Typakynos ®A, bapatos AK. AreHe3ns guadparmbl: ONMCaHME KAMHUYECKOTO C/ydas v KpaTKuii 0630p antepatypbl. BecmHuk AsuueH-
Hol. 2022;24(1):132-9. Available from: https://doi.org/10.25005/2074-0581-2022-24-1-132-139

AGENESIS OF THE DIAPHRAGM: A CASE REPORT AND A BRIEF LITERATURE REVIEW

F.A. TURAKULOV, A.K. BARATOV

Republican Scientific Center for Cardiovascular Surgery, Dushanbe, Republic of Tajikistan

Objective: Agenesis of the diaphragm (AD) in adults is an extremely rare congenital malformation. To date, only a few descriptions of this pathology
have been published in the scientific literature. The article presents a case of detection of a left-sided AD in a 25-year-old patient operated on
for diaphragmatic relaxation. Additional examination methods, including echocardiography and ultrasonography of the abdominal organs and
retroperitoneal space, did not reveal any other malformations in this patient. Due to the lack of plastic material of the appropriate size and type,
plastic replacement of the diaphragm was postponed to the second stage of surgery.

Keywords: Congenital malformations, anomalies of the diaphragm, aplasia of the diaphragm, agenesis of the diaphragm, agenesis of the diaphragm
in adults, diaphragmatic hernia, plastic surgery of the diaphragm.

For citation: Turakulov FA, Baratov AK. Ageneziya diafragmy: opisanie klinicheskogo sluchaya i kratkiy obzor literatury [Agenesis of the diaphragm: A case
report and a brief literature review]. Vestnik Avitsenny [Avicenna Bulletin]. 2022;24(1):132-9. Available from: https://doi.org/10.25005/2074-0581-2022-24-1-

132-139

BBEAEHMUE

CornacHo MexayHapoaHoW KnaccuduKkaummn bonesHen apeca-
Toro nepecmotpa (MKB-10), nopoku passutus auadparmbl (NPA) ot-
HOCATCA K Knaccy «BpoxaEHHble aHoOManuu [Nopoku pa3suTua], ae-
bopmaLmm U XpOMOCOMHble HapylueHus (Q00-Q99)», a, ecnmn bonee
«npuLenbHo», — To K nogknaccy «Q79.1 [lpyrve nopoku passuTvA
Anadparmbl», Kyaa Br/oYeHbl: «OTcyTcTBME AMadparmbl», «Bpo-
[EHHbIV Nopok aAnadparmbl BAY (6€3 LONOAHUTENbHbIX YTOUHEHWI)»,
«JBeHTpauus Amadparmbi»t,

MNP/, BO3HUMKAIOT BCEACTBME HapyLleHus eé ambpuoreHesa. Kak
M3BECTHO, AMadparma popMMPYETCA 3a CYET NONEPEUHON Neperopos-
KW, ABYX NAEBPO-NePUTOHEaNbHbIX MembpaH, bpbikeliku nuLesoaa
U MbILIEYHOrO KOMMOHEHTa BOKOBOW U 3a4HEN CTEHOK TynoBMWA [1,
2]. B 3aBucumocTu oT gedekta B GOPMUPOBAHMUM OLHOTO U3 3a4aTKOB
WK UX COBOKYMHOCTM BO3HMKAET TOT Uaun uHowi MNP/ [3, 4]. B HayuHo#
nuTtepaTtype, Kacarouweica MNP, 6onblwas Yactb NybAnKaumin nocss-
LleHa BPOXAEHHBIM AMadparmabHbIM rpbixaM, KoTopble BCTpeya-
FOTCA C YacToTOM NpUMepHO 1 Ha 2-5 TbicAY HOBOPOXAEHHDIX [5]. Oc-
HOBHaA YacTb poamsLumnxca ¢ MNP ymmpaeT B paHHeM HEOHaTa/IbHOM
nepvoae, N OCHOBHOM MPUYMHOW NIETANbHOCTU NPU 3TOM ABAAETCA
runonnasus NErkoro, BCAeACTBIUE BHYTPUYTPOOHOTO CMeLLeHUs opra-
HOB OPIOLLIHOM NONOCTM B FPyAHYtO [6].

1  https://mkb-10.com/index.php?pid=16575
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INTRODUCTION

According to the International Classification of Diseases,
Tenth Revision (ICD-10), malformations of the diaphragm (MD)
belong to the class “Congenital malformations, deformations
and chromosomal abnormalities (Q00-Q99)”, or more specifical-
ly, to the subclass “Q79.1 Other congenital malformations of di-
aphragm”, which includes: “Absence of diaphragm”, “Congenital
malformation of diaphragm NOS”, “Eventration of diaphragm”?.

MD arise as a result of impairment of its embryogenesis. It
is known that diaphragm develops from the transverse septum,
two pleuro-peritoneal membranes, the mesentery of the esoph-
agus, and the muscular component of the lateral and posterior
walls of the body [1, 2]. Depending on the deformity of one of
the precursors or their combination, certain MD develop as a
result [3, 4]. In the scientific literature on MD, most of the publi-
cations are devoted to congenital diaphragmatic hernias, which
occur with a frequency of approximately 1 in 2,000-5,000 new-
borns [5]. Most of those born with MD die in the early neonatal
period, with the main cause of mortality being lung hypoplasia
due to intrauterine displacement of the abdominal organs into
the thoracic cavity [6].

1 https://mkb-10.com/index.php?pid=16575
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AreHesus anadparmbl (Ar) — Hanbonee pegkas dopma MPA ¢
4acTOTOM BCTPEYAEMOCTM OK0M01 Ha 250 TbICAY HOBOPOMKAEHHDIX [5].
Yawwe Bcero Al/l 6biBaeT ca1eBa, XOTA ONMUCaHbI C/Ty4an NPaBOCTOPOHHEN
[7-9] v make aByxctopoHHeit [6, 10, 11] Ar. 3Tolt BpoXAEHHOW aHO-
Ma/IMM 33a4acTylo COMYTCTBYHOT reHETUYECKME PaCcCTPOMCTBA U apyrue
MOPOKWN Pa3BUTUA OPraHOB M CUCTEM: CEPAEYHO-COCYAUCTON, MULLEBA-
puTeNbHOM, Mo4enonoson 1 ap. [3-6, 8, 10, 11, 12]. B cBA3u ¢ peaKoit
BCTPEYAEMOCTbIO, PaHHAS AnarHoCcTUKa Al UMeeT cBou 0COBEHHOCTU
N TPYAHOCTH, XOTA UMEHOTCA COOBLLEHNA O NPEeHaTa/IbHOMN ANArHOCTUKE
JaHHOM natonoruu [12]. Mpun He yrpoKatoLmx Xu3HK, «bnaronpuat-
HbIx»dopmax AlLl, XoTa 1 3aTPYAHWUTENBHO, HO AWArHO3 Y HOBOPOXKAEH-
HbIX MOET ObITb BbICTAB/IEH HEOHATONIOTOM KNMHWUYECKU U MPU NOMO-
LM MHCTPYMEHTA/IbHbIX METOLOB UCCe0BaHMA [6, 7).

NeyebHasn TakTVKa Npu AT, ONKHA HOCUTb IKCTPEHHBIN XapaK-
Tep. Ha doHe npoBeseHNA MHTEHCUBHOM TEPaNUU HOBOPOXKAEHHbIN
yalle BCEro AO/MKeH ObiTb onepupoBaH B HEOHaTa/lbHOM Nepuoae.
MeTozoMm BblbOpa ABNAETCA CO34aHMe Heoamadparmbl NPY NOMOLLM
CUHTETUYECKMX MATEPUANIOB UM NAACTUKM MECTHbIMU TKaHAMM [5-7].

AT/l y B3pOCNbIX BCTPEYAeTCA KpaiiHe peako. JluTepaTypHble
MCTOYHMKM Ha 3TOT CYET BECbMA MA/IOYUCIEHHbI M MpPeacTaBeHbl
LW ONUCAHUAMM eAMHUYHBIX KAMHUYECKUX cnyyaes [8, 9, 13-18].

Mpv NNAHWMPOBAHUM AaHHOW PaboTbl Mbl MPOBEN KOHCY/bTa-
LMK NOYTM CO BCEMM BeTepaHamu TOpaKasbHOW U abaomuHanbHOM
XMpyprum TafMKUCTaHa. Mbl HE NONYYUAN Y STUX CTIELLMaNnCTOB L0-
CTOBEPHOM MHGOPMALMM O HAIMYMK Y HUX ONbITa NOLOBHbIX CNy4aeB
XMpypruyeckoro nedenus Alrfl. B 3Toi cBA3W, 1 NPeACTaBNEH PeaKuit
cnyyait ATy B3pOC/IO KeHLMHDbI, KOTOpas bblna BbisiBNEHA CyYail-
HO B XOZe OMnepaTUBHOIO BMeLATENIbCTBA MO NOBOAY PenaKcauum ne-
BOrO Kynona gnadparmol.

KnuHuyeckuit npumep

MaumeHTKa T., 25 neT, obpaTunack ¢ Kanobammn Ha 6oau B anu-
ractpuu, nesom noapebepbe U MEXIONATOYHOM MPOCTPAHCTBE,
YCUIMBAIOLLMECA MOCNE NPUEMA NULLY; NEPUOAMYECKU MOABAAIOLLY-
t0cA pBoTY; obLiee HegomoraHue. MoABNEHME YKa3aHHBbIX anob oT-
MeyaeT B TeyeHue 2 NoceAHUX MECALEB U HU C YEM He CBA3bIBAET.
[o noctynneHus B cTauyoHap neunnacb ambynatopHo 6e3 ocoboro
sddekTa. HakaHyHe rocnutanusaumm, nocne NPoBeAeHNUs PEHTIEHO-
rpaduu rpyaHOM KNEeTKM B YCNOBUAX YACTHOM KAMHMKM, bblna 3anogo-
3peHa penakcauua guadparmbl cnpasa. M3 aHamHesa BbIACHWAOCH,
YTO POAMTENN ABAAIOTCA BAVN3KMMM POACTBEHHWMKAaMM (4BOIOPOAHbIE
6par v cectpa). B cembe poauteneli — 6 aeten, Kpome Toro, 4 ymepau
B I€TCTBE OT KOPW M OCTPbIX KMLIEYHbIX MHbeKUumi. Cama naumeHTKa
y cebn HUKaKMX cepbé3HbIx 3a601eBaHMI HE OTMEYAET, Kpome Mosy-
YEHHOM 8 NeT Has3az, TPaBMbl: NMajeHWe C AepeBa K1BOTOM Ha BeApO.
33 MeaMLMHCKOM NOMOLLbIO He 06palLanack. 3amyKem, MMeeT 2 ae-
Tell: cTaplwas goub, 4 NeT, poAmnnach Yepes ecteCTBEHHbIE POAOBbIE
nyTW, ¥ MIAALLNKIA cbiH, 1 roga, poaunca nyTém abaoMMHaNbHOMO po-
JopaspelueHns.

Mpwv noctynneHumn — obLiee coCTOAHNE OTHOCUTE/IBHO YAOB/ET-
BopuTenbHoe. Co3HaHMe ACHOe, Ha NOCTaBeHHbIe BONPOChI OTBEYaeT
a/ieKkBaTHO. HeBposornyeckuii ctatyc 6e3 ocobeHHocTel. AcTeHnye-
CKWI TUN TeNocnoXKeHus, pocT — 152 cm, Bec — 42 kr, UMT — 18,18.
KoHble NOKpoBbI M BUAMMbIE can3nucTble 6e3 natonoruu. Co cTopo-
Hbl ONOPHO-ABMIAaTENbHOTO annapaTa TaK¥Ke NaToNoTUK He BbIABIEHO.
lpyoHas KaeTka cMMMETpUYHas, 0be NMoIoBMHBI NPUHUMAKOT OAWHA-
KOBOE y4acCTue B aKTe AblXaHuA. HWXKHAA rpaHuLa S1IeBOro NErkoro
CMelLLeHa BBEPX, NMEPKYTOPHO B HUMKHUX OTAENAX CeBa — TUMMAHMUT.
AyCKyNbTaTUBHO CnpaBa Be3je Be3WKyNApHOe fAblxaHWe, a creBa B
HUKHUX OTZENaX ApIxaHue He BbICNyLlIMBaeTcs. JeBas v nNpasas rpa-
HULbI OTHOCUTE/IbHOW M abCONOTHOW TYNOCTU CEpALA YMEPEHHO CMe-

Agenesis of the diaphragm (AD) is the rarest form of MD
with an incidence of about 1 in 250,000 newborns [5]. Most of-
ten, AD occurs on the left side, although cases of right-sided [7-9]
and even bilateral [6, 10, 11] AD have been described. This con-
genital anomaly is often accompanied by genetic disorders and
other malformations of organs and systems, such as cardiovascu-
lar, digestive, genitourinary, etc. [3-6, 8, 10, 11, 12]. Due to the
rare occurrence, early diagnosis of AD has its own features and
difficulties, although there were reports of prenatal diagnosis of
this pathology [12]. Although it is complicated, the diagnosis in
newborns can be made by a neonatologist clinically and using in-
strumental examination methods in non-life-threatening, “favor-
able” forms of AD [6, 7].

Treatment tactics for AD should be urgent. On the back-
ground of intensive care, a newborn should most commonly be
operated on in the neonatal period. The method of choice is the
creation of a neodiaphragm using synthetic materials or plastics
with local tissues [5-7].

AD in adults is extremely rare. Papers on this subject are
very few and contain only descriptions of single clinical cases [8,
9, 13-18].

When planning this work, we consulted with almost all se-
nior thoracic and abdominal surgeons in Tajikistan. We did not
obtain reliable information from these specialists regarding their
experience in surgical treatment of similar AD cases. In this re-
gard, a rare case of AD in an adult female patient, which was acci-
dentally detected during surgery for relaxation of the left dome of
the diaphragm, is presented in this paper.

Clinical case

Patient T., aged 25, presented with a complaint of pain in
the epigastrium, left hypochondrium and interscapular space
aggravated after eating; intermittent vomiting; general malaise.
These complaints were noted since last 2 months without any as-
sociations. Prior to admission to the hospital, she was on the out-
patient treatment without much effect. Before hospitalization,
after a chest x-ray in a private clinic, a right-sided relaxation of the
diaphragm was suspected. Anamnesis vitae showed that her par-
ents had a first-cousin marriage with 10 children, 4 of which died
in childhood from measles and acute intestinal infections. The pa-
tient denied any serious illnesses, except for the injury received
8 years ago when she fell down from a tree with her belly hit on
a bucket. She did not seek medical help. She was married with
2 children: a 4-year daughter (spontaneous vaginal birth) and a
1-year old (c-section delivery).

Upon admission, the general condition was relatively sat-
isfactory with clear consciousness and adequate answers to the
questions. Neurological status was unremarkable. Body type as-
thenic, height — 152 cm, weight — 42 kg, BMI — 18.18. Skin and
visible mucous membranes without pathology. Examination of
the musculoskeletal system revealed no pathology. The chest was
symmetrical with both halves symmetrically involved in breath-
ing. The lower border of the left lung was displaced upward, per-
cussion in the lower part of the left thoracic wall revealed tym-
panic sound. Auscultation revealed vesicular breath sounds on
the right side and upper part of the thoracic cage of the left side,
while lung sounds could not be heard in the lower part on the left
side. The left and right borders of relative and absolute dullness
of the heart were moderately shifted to the right. Heart sounds
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LeHbl BNpaBo. ToHbI cepaua AcHble, Taxmkapama Ao 108 yaapos B Mu-
HyTy. MaTos0r1Yeckux Wymos HeT. AptepuanbHoe aasneHune — 90/60
MM Hg Ha obeux pykax, nynbc — 108 yaapoB B MUHYTY. A3bIK BAaK-
HbIM, YACTBIA. XKMBOT CUMMETPUYHDBIN, MPY NafbNaLMKU — ymepeHHas
601e3HEHHOCTb B 3NUracTpumn 1 nesom nogpebepbe. Mepucranbtuka
KMLIEYHMKA BbICayWwKBaeTcA. O6AacTb NOYEK He USMEHEHA, CUMMTOM
NOKONAYMBaAHMA OTPULATENbHDBIN € 0beunx cTopoH. Pusnonoruyeckue
OTNPaBAEHNA He HapyLeHbl. [MHeKonornyeckuin cratyc 6es ocobeH-
HOCTew.

Co cTOpOoHbI N1abopaTOPHbIX aHasIM30B NATONOMUMN HE BbiAB/IE-
Ho. Mo pe3synbTatam Y3M opraHoB HPHOLWHONM NONOCTYU M 3a6PHOLWNH-
HOFO NPOCTPAHCTBA TaKKe KaKUX-TMBO NaToNorMyeckux U3MeHeHUN
He o0bHapyeHo. Mpu IxoKI BbIABNEHO CPEAMHHOE PACMONOKEHNE
CepaLa C OTCYTCTBUEM KaKUX-NMBO BPOKAEHHbIX M NPUOBPETEHHbIX
nopokoB (puc. 1). Ha 0630pHbIX peHTreHorpammax B NpsMoi (puc.
2) 1 6okoBoOM (puc. 3) NPOEKUMAX OTMEYAETCA BbICOKOE CTOsHME
(8o yposHs Il pebpa) razoBoro nysbips enyaKa, BblpaxkeHHas fe-
dopmauua KenyKa, ymepeHHoe CMeLLeHne OpraHoB CpefoCcTeHuns
BMpaBo.

YunuTbiBaA BO3PACT U KAMHUKO-aHAMHECTUYECKME faHHble, B
YaCTHOCTU NepeHecéHHY TNyl TPaBMy KMBOTA, Obln BbICTaB/EH
AmnarHos «Penakcauua nesoro Kynona avadparmbi». Mog aHAoTpa-
XeanbHbIM HapKO30M Dblna BbINOAHEHA TOpakoToMusa no VI mexpe-
6epbto cnesa. Cpasy ke 06paTIo Ha cebs BHUMaHWE NpeasiexaHne
K paHe [lHa W Tena KenyfKa, BEpXHero nostoca ceneséHku, cenesé-
HOYHOTO yrna 060404HON KMLLIKM M YacTu BO/bLIOTO casibHUKa (puc.
4). BHayane 310 6bINI0 PacLEHEHO Kak nonagaHue B GploLWwHyo no-
NOCTb Yepe3 TopakodPEeHMKOTOMHDIN paspe3. OfHAKO TLATeNbHbIN
OCMOTP M ManbnaTopHas PeBM3UA BblABMAA TOTa/bHOE OTCYTCTBUE
anadparmbl cnesa. HUKaKNX CKNAA0K UAN PYAUMEHTOB Anadparmbl
B MecTax eé TUMUYHOTOo PacnonoXKeHus HalaeHo He bbino. Mpu pe-
BMU3MM N1€BOTO NETKOrO NPU3HAKOB M’MNONAA3NKU HU BEPXHEW, HU HUXK-
Hel ero Aonei He OTMEYEHO, UMeN MEeCTO /IULb HE3HAUUTENbHBbI
aTeNeKTas HUXKHel fonn. MHTpaonepauuoHHo Obial CO3BaH KOHCH-
JIMYM C y4acTMeM BeAyLiMX CNeLuannctoB LEeHTpa. bonblMHCTBO
OTMETWU/I0 HEOBXOAMMOCTb MPOBEAEHUA aIIONNACTUKM Anadparmbl.
OfHaKo COOTBETCTBYIOLLErO MIACTUYECKOrO0 mMaTepuana Heobxoau-
MOFO TMMa U pa3mepa B HA/IMUYMK He OKa3anocb. B 3Toi cBA3M, one-
pauusa No PeKOHCTPYKLUMM Anadparmbl Hbina OTIONKEHA HA BTOPOW

Puc. 1 5xoKTl 6oneHol T.: 0aHHbIX 30 KaKue-1ubo 8poMOEHHbIE U NPU-
0bpeméHHble NOPoKU cepoya Hem

milndray
-8 Exp

Fig. 1 Echocardiography of patient T. showing no signs of any
congenital and acquired heart defects
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were clear, tachycardia up to 108 beats per minute. Heart sounds
were normal. Blood pressure 90/60 mm Hg on both arms, pulse
— 108 beats per minute. The tongue was moist and clean. The ab-
domen was symmetrical, on palpation there was moderate pain
in the epigastrium and left hypochondrium. There was normal
bowel sound. The area of the kidneys was normal, Pasternatsky's
symptom was negative on both sides. Physiological functions
were not affected. Gynecological status was unremarkable.

All laboratory test were within normal range. Ultrasound
of the abdominal cavity and retroperitoneal space revealed no
pathological changes. Echocardiography revealed a median loca-
tion of the heart with no signs of congenital or acquired malfor-
mations (Fig. 1). Plain radiographs in a direct (Fig. 2) and lateral
(Fig. 3) projections showed a high standing (up to the level of the
Il rib) of the gastric bubble, a pronounced deformity of the stom-
ach, and a moderate displacement of the mediastinal organs to
the right.

Taking into account the age, clinical and anamnestic data,
in particular, the blunt abdominal trauma, the patient was diag-
nosed with "relaxation of the left dome of the diaphragm". Under
endotracheal anesthesia, a thoracotomy was performed along
the 6th intercostal space on the left side. The immediate findings
in the surgical wound included fundus and body of the stomach,
the upper pole of the spleen, the splenic flexure and a part of the
greater omentum (Fig. 4). Initially, these organs were thought to
enter the abdominal cavity through a thoracic phrenicotomy inci-
sion. However, a thorough examination and palpatory revision re-
vealed a total absence of the diaphragm on the left side. No folds
or rudiments of the diaphragm were found in its typical location.
During the revision of the left lung, neither superior nor inferi-
or lobes were found hypoplastic, only a slight atelectasis of the
lower lobe was detected. During surgery a council of surgeons
was convened with participation of the leading specialists of the
medical center. Most of them admitted the need for alloplasty of
the diaphragm. However, the appropriate plastic material of the
required type and size was not available. In this regard, the recon-
struction of the diaphragm was postponed to the second stage
of surgery. The thoracotomy wound was sutured, while the left
pleural one was drained. The patient was discharged on the 6th
day in a relatively satisfactory condition for outpatient treatment

Puc. 2 0630pHas peHm-
eeHoepamma 6oneHol T. 8
npamol npoekyuu: 8bicoKoe
cmosHue (0o yposHsa Il pe-
bpa) 20308020 ny3bips He-
nyo0Ka, ymepeHHoe cmeuwe-
Hue opeaHo8 cpedocmeHus
8npaso

Fig. 2 Plain radiograph of patient T. in a direct projection: high
standing (up to the level of the Ill rib) of the gastric bubble, moderate
displacement of the mediastinal organs to the right
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sT1an. TopakoToMHas paHa 6blaa ywuTa, a ieBas naespanbHas (ecau
€6 MOXHO TaK Ha3BaTb) 6blna ApeHnpoBaHa. MaumeHTKa 6bina Bbl-
M1CcaHa Ha 6-e CyTKM B OTHOCWTE/IbHO YA0BAETBOPUTEIbHOM COCTOSA-
HUM Ha ambynaTopHoe NeyeHune [0 peLleHns BONpoca O rOTOBHOCTU
KO BTOPOMY 3Tany onepaTMBHOrO AeYeHus.

OBCYXXAEHUE

MNP, — HepeaKoe aBneHME Cpean ApYTvX BPOXKAEHHbIX MTOPOKOB.
OHM BKAOYAOT AnadparmasbHble rpblXKu, 3BeHTpaLMi0 Avadparmbl
1 eé areHesuto. Mo gaHHbim Ackerman KG et al (2012), 3a nepvog,
1990-2006 rr. 6bIM NpOaHANU3MPOBAHbI pe3ynbTaThl 39 ayToncuit
NPy «KNACCUYECKMXY», MO MHEHMIO aBTopos, popmax MPL. Mpu sTom
B 64% cny4yaes 6bl1M BbiABNEHbI 3a4HeNaTepanbHble, B 18% — nepea-
Hue aedeKTbl u B 18% HabnogeHuii — areHesns guadparmol (ArA) [4].

AT/l — BPOXAEHHBIN NOPOK Pa3suUTUA Anadparmbl, C KOTOPbIM
CTaNIKMBAKOTCA B OCHOBHOM HEOHATONOMM U AeTCKMe xupypru. Onpe-
JenéHHas 4acTb HOBOPOXKAEHHbIX C AaHHLIM MOPOKOM nornbaet B
paHHeM HEOHATa/sIbHOM Nepuoae, a OCTABLUMECA AETU ONEPUPYHOTCA
Ha paHHWX 3Tanax. Kpome Toro, B c/lyyae CBOEBPEMEHHOMN aHTEHa-
TaNbHOW AMArHOCTUKM MOPOKa PEKOMEHAYETCA npepbiBaHue bepe-
MEHHOCTH.

Tak, B coobuieHnm Kalanie H et al (2020) onucaH cnyyait Heco-
BMECTMMOW C XM3HbI0 NeBocTopoHHei AlZl. Mocne KecapeBa ceyeHus
pPebEHOK NPOXMA HECKONBKO YacoB HECMOTPA Ha TO, YTO B SKCTPEH-
HOM mopsaKke emy bblna HanaeHa MHTEHCMBHAA Tepanusa (opora-
CTpanbHasa MHTybauua n MBJ) [19]. Rousan LA et al (2020) npusogaTt
CNyyali paHHel (yepes 1,5 yaca) cMepTV HOBOPOXKAEHHOTO C ABYXCTO-
poHHei AT v rmapouedanmein [11].

BmecTe c Tem, peKOMEHAALMWN CNEeLmMasncToB MacAT, YTO CBO-
€BpPEMEHHAA M afleKBaTHaA MpefonepaLMoHHAn NOATOTOBKa U pa-
AVKaNbHOE XMpYypruyeckoe fevyeHne HOBOPOXKAEHHbIX ¢ Al moryt
CrnacTM UM XusHb [5, 7, 20, 21]. Xota Valente A, Brereton RJ (1987)
OTMETUAIM, YTO BbIXKMBAEMOCTb cpeay 37 NPoseYeHHbIX AeTel ¢ ana-
dparmanbHbIMK rpbixkamm 3a 4,5 net coctaBuna 68%, a B rpynne ae-
TeW ¢ AT/}, 3TOT NOKa3aTe b 0Ka3asnca eLlé HuxKe: BblXkuaun 4 u3 10 npo-
NeyeHHbIX [20]. Hanpotus, Samuel M, Parapurath R (2016) coobwmnn
0 NepBoOi YyCMEeLHON XMPYPrUYecKon KOPPeKLMU NpPaBoOCTOPOHHEN
AT/l y HOBOPOXKAEHHOTO C MCMONb30BAaHMEM JIOCKYTOB M3 LIMPOYAM-
el MbILWLbl CMWHBI U nepeaHel 3ybuaToi MbillLpl, YKPENNEHHbIX
KOMMO3WTHOW ceTKoi [21]. Mirza B et al (2012) nposenu ycnewHyto
onepaumio 45-AHeBHOMY ManbyMKy C npasocTopoHHel ATA. Mpu
NanapoToMUM aBTOpbl 0BHApYKWAM nponabupoBaHue Bcel Neye-
HM 1 6ONbLUIEI YACTU TOHKOTO U TONCTOTO KULLEYHWUKA B NpaBsblit re-

Puc. 4 WHmpaonepayuok-
Hoe omo: K paHe npedsne-
Ham OHO U mesno menyoka,
8epxHuUll nostc ceneséHku,
cene3éHoYHbIl  yeon 060-
00YHOU KUWKU U 4acmb
6016020 CANbHUKA

Fig. 4 Intraoperative photo:
the fundus and body of the
stomach, the upper pole
of the spleen, the splenic
flexure and the part of
the greater omentum are
presented to the wound

Puc. 3 0630pHas peHM-
eeHoepamma boneHol T. 8
60Ko8ol npoekyuu: 8bico-
Koe cmosHue (0o yposHsa
Il pebpa) 2a308020 ny3bips
WenyoKa, eblpareHHas oe-
hopmauus #enyoka

Fig. 3 Plain radiograph of
the patient T in a lateral
projection: high standing
(up to the level of the Il rib)
of the gastric bubble, severe
deformity of the stomach.

until the issues of the second stage of surgical treatment would
be resolved.

DISCUSSION

MD is a common deformity among other congenital mal-
formations. They include diaphragmatic hernias, eventration of
the diaphragm and its agenesis. According to Ackerman KG et al
(2012), for the period 1990-2006 total of 39 autopsies showed
the "classic" according to the authors’ opinion forms of MD. At
the same time, posterolateral diaphragmatic defects were de-
tected in 64% of cases, anterior defects —in 18%, and AD —in 18%
of cases [4].

AD is a congenital malformation of the diaphragm which is
encountered mainly by neonatologists and pediatric surgeons. A
certain part of newborns with this defect die in the early neona-
tal period, and the remaining children are commonly operated on
in the early stages. In addition, in case of timely antenatal diag-
nosis of the defect, termination of pregnancy is recommended.

Kalanie H et al (2020) described a case of left-sided AD in-
compatible with life. After a caesarean section, the newborn was
alive only several hours, despite the fact that he was urgently
given intensive care (orogastric intubation and mechanical ven-
tilation) [19]. Rousan LA et al (2020) reported on a case of early
(after 1.5 hours) death of a newborn with bilateral AD and hydro-
cephalus [11].

At the same time, experts' recommendations state that
timely and adequate preoperative preparation and radical sur-
gical treatment of newborns with AD can save their lives [5, 7,
20, 21]. Valente A, Brereton RJ (1987) noted that the survival rate
among 37 treated children with diaphragmatic hernias over 4.5
years was 68%, while in the group of children with AD this num-
ber was even lower: only 4 out of 10 treated patients survived
[20]. On the contrary, Samuel M, Parapurath R (2016) reported
the first successful surgical correction of right-sided AD in a new-
born using flaps from the latissimus dorsi and serratus anterior
muscles reinforced with a composite mesh [21]. Mirza B et al
(2012) successfully operated a 45-day-old boy with right-sided
AD. During laparotomy, the authors found prolapse of the en-
tire liver and most of the small and large intestines into the right
hemithorax. The revision revealed the absence of the diaphragm
anteriorly and laterally, however, as the authors note, part of
the diaphragm was preserved along the posterior surface of the
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muTOpaKc. Mpu pesusumn bolno 0bHapYKeHO OTCyTCTBUE Anadparmbl
cnepeauv W natepanbHO, OHAKO, KaK OTMEYatoT aBTOpbl, YacTb Aua-
dparmbl Bbina coxpaHeHa no 3aHel NOBEPXHOCTU OPIOLIHOM CTEHKM.
Mocne HW3BEAEHWA OPraHOB BPIOLIHOM NONOCTU LENOCTHOCTb AMa-
¢dparmbl Bbla BOCCTAaHOB/EHA NOALLMBAHMEM OCTATKOB 3aJHel YacTu
anadparmbl K MEXpPEBEPHbIM MblwLam [7].

OfHaKo 34eCb BO3HWMKAeT BOMPOC: MPAaBOMOYHO AW CHWTATb
[LaHHbIV cnyyait «areHesuel» npu obHapyKeHUU YacTn guadparmbl?
ITOT Ke BONPOC MOAHMMALOT B cBOel pabote Taha AY, Kaznazani K
(2021), KoTOpble MonaratoT, YTO MPU MHTPAONEPaLMOHHOM OBHapy-
KEHUM KaKux-1nbo yvactelt auadparmbl yTBEPKAaTb O €€ areHesuu
HenpaBoOMOYHO, a MPaBU/IbHee Ha3BaTb 3TO COCTOAHUE «BONbLIOW Ax-
adparmanbHol rpbixkei» [9]. XoTa, cnpaBegMBOCTM paau, crepyet
OTMETUTb, YTO B Ha3BaHUM CTaTbM 3TUX XKe aBTOPOB MMeeTcA ppasa
«Complete agenesis of the right hemi-diaphragm...», T.e. «MonHas
areHesusa Auadparmbl cnpasa...» TyT Ke BO3HMKAET o4epedHoMn BO-
Npoc: KOPPEKTHO NN KBanMdULMpoBaTb OAHOCTOPOHHIOW AT/, Kak
«nonHyto»? Hanpotue, B cBoém coobuuerum Sesitashvili T et al (2016)
nuwyT «...partial right-sided agenesis of the diaphragm was revealed»,
T.e. «...BbIfiIBNEHA YaCTUYHAA NPABOCTOPOHHAA areHesusa anadparmbi»
[22]. Mo Hawemy MHeHMIO, UMEIOLLAACA NyTaHMLA B ONpeseneHUAxX
camo coboM PeLInTCA, EC/IM MPUHATDL 38 OCHOBY TO, YTO MPU OAHOCTO-
poHHel AT/l oHa byAeT cuMTaTbCs HEMONHOM (YacTUYHOM) B OTMuMe
OT ABYXCTOPOHHEN — nosHol Al/l. B npuvBegéHHOM HaMU KAWMHWYe-
CKOM NpUMepe HU TLIATENbHbI OCMOTP, HU NanbnaTopHas peBusunA
He BbIABWU/IN Ha/MUMA Kakux-nnbo octaTkos auadparmbl cnesa, Nos-
TOMY [laHHbIM Cay4Yait pacLeHEH HaMU Kak YacTuuHan A/,

Morosanu C et al (2016) coobuwatot o detanbHom Y3 Ha 22
Hezene bepemMeHHOCTY, Tae y NaosAa 6blaun BbiABAEHbI HECKOMBKO MO-
POKOB: IeBOCTOPOHHAA AuadparmasbHas rpbixka ¢ yMepeHHoW poTa-
LiMeli cepLia BNPaBo M pacLLennHa BepxHel rybbl. bbino peleHo npe-
pBaTb 6epemeHHOCTb. Ha aytoncuu nnoga 6biav BbifBAEHbI NOAHOE
OTCYTCTBME NEBOrO Kynona Auadparmbl, CMeLLeHne NeBoi Jonu ne-
YEHW, CeNe3EHKM, KenyaKa 1 NeTesib TOHKOW KULLKM B IEBbIN TemMmTo-
paKc, rMNonaasva 1eBOro NErkoro, r’MNoM/aasua EBbIX OTAEN0B Cepa-
Lia, OTCYTCTBME HKENYHOIO My3blpA U pacLLennHa BepxXHei rybbl [12].

AT/l y B3pocnoro yenoBeka — KpailHe pefikas naTtonorva, v npu-
YMHOM 3TOMY CNyXKaT GaKTopPbI, NepevncieHHble Bbiwe. Tak, Jha Aet al
(2014) [8] oTmeuatoT, 4TO Ha MOMEHT oNny6/IMKOBaHMA cBoero coobLue-
HUA 0bHapyxwmaun Bcero 7 nybavkaumi, NOCBALLEHHBIX OLHOCTOPOH-
Heln Arfl, koTopble 6blM NpeacTaBieHbl ONMUCAHUAMM KIIMHUYECKUX
cnyyaes. A Taha AY, Kaznazani K (2021) B cBoeit pabote nuwyT, 4to
K 2016 rozy B aHrN0A3bI4HbIX UCTOYHMKAX OblNO onmncaHo He Bonee 9
CNyyaeB OAHOCTOPOHHew Al [9].

MIMEHHO peaKas BCTPEYaeMOCTb MOPOKA U MOMKET NPUBECTU K
OLIMBOYHOMY AMArHo3y, Kak 3TO M NMPOM3OLL/IO B Halem cayyae. 3a-
yactyto AIZl moryT cumynmnpoBsaTb AnadparmanbHble FPbIXKU U penak-
cauyus avadparmbl. Sagiroglu J et al (2016) B xoae BbINOAHEHMA Nna-
HOBOM NanapOCKONUYECKOW XONELMUCTIKTOMUM 36-ETHEN KEHLMHe
CNy4yaiiHO BbIABWM NPABOCTOPOHHIO Al/l, xoTA A0 onepaLuu 6bi10
NpeanonoXKeHne O HaAMYUMKM NPaBOCTOPOHHeN AnadparmanbHoi
rpbiku. Hannume AT[ He 6b110 NpenaTcTBMEM ANA aAEKBATHOTO NPo-
BeZleHWA onepauuy No nNoBoay OCHOBHOM natosnorum [23]. UmetoTcs
onucaHwusa, Korga AT/l ABMNacb COBEPLUEHHO CAy4YaliHOW onepawuu-
OHHOW HaxogKoi. Tak, Hassan C et al (2017) cnydaiiHo 0bHapyXuan
AT/l cnesa B xoAe BbINOAHEHWA B3POCNOMY NaLMEHTY /1anapoCKonu-
YeCKoM pyKaBHoI ractponsiactuku [24]. Al-Zayer F et al (2019) onu-
Canu cnyy4all TOPaKOTOMMUM, BbINONHEHHON 27-N€THEN KeHLUuHe ¢
NoAo3peHneM Ha NpPaBOCTOPOHHIOW AnadparmanbHyto rpbixky. Mpu
peBu3nmn Bbina obHapykeHa Alfl, B CBA3M C YEM MALMEHTKE BbIMOJ-
HeHa annonnacTMka amnadparmbl CUHTETUUYECKOM ceTKoi [25]. Taha
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abdominal wall. After placement of the abdominal organs in the
abdominal cavity, the integrity of the diaphragm was restored by
suturing the remnants of the posterior part of the diaphragm to
the intercostal muscles [7].

However, here the question arises: was it legitimate to con-
sider this case as “agenesis” if a part of the diaphragm was pres-
ent in this patient? The same question was raised by Taha AY, Ka-
znazani K (2021), who believed that if any part of the diaphragm
was detected intraoperatively, it could not be considered to be
agenesis, as it was more correct to characterize this condition as
a “large diaphragmatic hernia” [9]. To be fair, it should be noted
that the title of the article by the same authors sounded as “Com-
plete agenesis of the right hemi-diaphragm...”, i.e. “Complete
agenesis of the diaphragm on the right...” Another question im-
mediately arises: was it correct to qualify unilateral AD as a “com-
plete” one? On the contrary, Sesitashvili T et al (2016) stated: “...
partial right-sided agenesis of the diaphragm was revealed”, i.e.
“... a partial right-sided agenesis of the diaphragm was revealed”
[22]. In our opinion, to resolve the existing confusion in the defi-
nition it should be accepted that unilateral AD was an incomplete
(partial) deformity, while bilateral AD was a complete malforma-
tion. In our clinical example, neither a thorough examination nor
a palpatory revision revealed the presence of any remnants of
the diaphragm on the left side, therefore this case was consid-
ered to be a partial AD.

Morosanu C et al (2016) reported on a fetal ultrasound at
22 weeks of gestation, where several malformations were identi-
fied in the fetus: a left-sided diaphragmatic hernia with moderate
right-sided rotation of the heart and a cleft lip. It was decided to
terminate the pregnancy. Fetal autopsy revealed complete ab-
sence of the left dome of the diaphragm, displacement of the left
lobe of the liver, spleen, stomach, and loops of the small intestine
into the left hemithorax, hypoplasia of the left lung, hypoplasia of
the left heart, absence of the gallbladder, and cleft lip [12].

AD in an adult is an extremely rare pathology, and the fac-
tors listed above justify this statement. Jha A et al (2014) [8] not-
ed that by the time of publication of their report, they had found
only 7 papers on unilateral AD, which were presented as descrip-
tions of clinical cases. Taha AY and Kaznazani K (2021) comment-
ed that by 2016 not more than 9 cases of unilateral AD were de-
scribed in the English language publications [9].

The rare occurrence of the defect can lead to an erroneous
diagnosis, as it happened in our case. AD can often simulate di-
aphragmatic hernia and relaxation of the diaphragm. Sagiroglu
J et al (2016) during a planned laparoscopic cholecystectomy of
a 36-year-old woman accidentally discovered a right-sided AD,
although there was a suspicion of the right-sided diaphragmatic
hernia before the operation. AD as a comorbidity did not inter-
fere with surgery for the underlying pathology [23]. There were
descriptions of AD as a purely accidental operational finding.
Thus, Hassan C et al (2017) accidentally discovered a left-sided
AD during laparoscopic sleeve gastroplasty in an adult patient
[24]. Al-Zayer F et al (2019) described a case of thoracotomy in a
27-year-old female patient with suspected right-sided diaphrag-
matic herniA. During the revision, AD was detected, in connec-
tion with which the patient underwent alloplasty of the dia-
phragm with a synthetic mesh [25]. Taha AY, Kaznazani K (2021)
reported on a 54-year-old patient who was operated on for sus-
pected recurrent right-sided diaphragmatic herniA. During tho-
racotomy, the authors post factum identified AD. After bringing
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AY, Kaznazani K (2021) coobwatoT 0 54-neTHeM nauueHTe, KoTopbii
6b171 ONepUpoBaH C NoA03peHNEM Ha PeLLMAMBHYHO NPAaBOCTOPOHHIOK
AnadparmanbHyto rpbixky. [Mpy TopakoTomMKUmM aBTOPbI NOCTGAKTYM Bbl-
asuan AT[. Mocne HWM3BeAEHWUA NeveHu bbina BbINONHEHA MIACTUKa
Avadparmbl NOAMMNPONUAEHOBOW ceTKoi pasmepom 30x30 cm, noa-
WmMTOM K pébpam [9]. Sesitashvili T et al (2016) npuBoaAT onucaHue
KNMHUYECKOTO C/ly4as, Koraa 63-neTHuii nauueHT 6bin onepupoBaH
Mo NOBOZY OCTPOI TOHKOKULLEYHON HEMPOXOAUMOCTU U NEPUTOHUTA.
Mpv nanapoToMuu cnyyainHo Hbina BoiseaeHa Al cnpasa. YunTbiBas
TAXENOE COCTOAHME MALMEHTA U HaMUMe NePUTOHUTA, OT NAACTUKU
Anadparmbl aBTOPbl BO3JEPKAINCh, OCTaBMB €8 Ha CefytoLwmii aTan
[22]. Sarkar BK et al (2016) onvcanu Becbma peaKuii cayyaid, Koraa
62-N1€THUM NauMeHT Bbln onepupoBaH NO NoBoAy 6O/bLIOIA KUCTbI
HUKHEN fonn neBoro nérkoro. Mpu TOPaKOTOMUKM, HAPAAY C HAUUK-
€M KUCTbI, aBTOPbI BbIABU/IN MOJIHOE OTCYTCTBUE Anadparmbl Clesa.
OcobeHHOCTbIO A@HHOTO Cy4as ABWIOCL TO, YTO KUCTa GONbLLOTO
pasmepa NpenATCTBOBasa CMELLEHWIO OpraHoB HPIOLLIHON NONOCTH B
CTOPOHY NNeBpanbHON. IMeHHO 3TOT GaKT, No BCei BEPOATHOCTH, U
He NO3BO/IW/I aBTOPaM 3aNoL03PUTL HaMuKe NaToNorMm auadparmol
npv goonepauyroHHom obcneaoBaHUM naumeHTa. NMocne AMKBMAALMM
KWCTbI, NO C/10BaM aBTOPOB, HEOBXOAMMOCTM B NAACTUKe Anadparmbl
He 6bI/10, TaK Kak OpraHbl HPIOLLHOM NOAOCTM 3TOM 30HbI 6blM GUKCK-
poBaHbI K BPIOLIHON CTEHKe Craikamm [26].

Kak Mbl 0TMeyanu Bbllle, CCbINAACh Ha PaboTbl Pa3nYHbIX aB-
TOopoB, Al/l 4acTo coYeTaeTCA C BPOXKAEHHBIMWU aHOMANNAMM APYTUX
OpraHoB U CUCTEM, a TaKXke reHeTUYeCKUMM paccTporcTBamu. B Ha-
Wwem cnyyae, no AaHHbim IxoKl 1 Y3 opraHoB 6prollHOM NonocTu
1 3abPIOLLMHHOIO NPOCTPAHCTBA, HUKAKUX MOPOKOB Pa3BUTUA Mbl He
06Hapyxunnn. Bo3moxHO, XOTA U ManoBepoATHO, B C/ly4ae BbiABe-
HUA KaKMX-IMB0 JONONHUTENbHBIX QHOMA/IMIA Pa3BUTMA Yy Halwel na-
LIMEHTKM 3TO HATO/IKHY/IO Bbl HAaC Ha MbIC/b O HAaIMUMK Y Heé AT,

B Tex cnyyasx, Korga npegonepauyoHHbI AMarHo3 BCE e
BbICTaB/IEH MNPaBW/IbHO, TO MCCNEA0BaTENN PEKOMEHAYIOT BbIMOJ-
HWUTb NNAcTUKY anadparmbl. Tak, Fei L et al (2008) onucanu caydait
YCMELHOW NAACTUKM NPU NeBOCTOPOHHeN ATl y 71-neTHero naumeH-
Ta. [lonroe Bpems yKasaHHbIN 60NbHOW Bbll aCMMNTOMHbIM. 33 Me-
JVLMHCKON NOMOLLLbIO €ro 3acTaBU/IM 06paTUTbCA YacTble 3anopbl 1
anu3oabl poThl. LienoctHocTb avadparmbl bbina BOCCTaHOBAEHA UM-
NAaHTaumen 2 MM MATKOTKAHOM 3annaTbl U3 NoaMTeTpadTopaTUNEH].
Yepes 26 mecALEeB, Kak 0TMEYaloT aBToOpbI, NaLMeHT 6bin B yaosneT-
BOPUTE/IbHOM COCTOAHUM, PELIMAMBA NATONOTUK He OTMedYeHo [16]. B
OMUCAaHHOM HaMM C/lyyae NaLMEHTKA TaKXkKe AuTelbHoe Bpems bbina
acMmnTomHoM. B nocnegHue 4 roga y Heé umenn mecto 2 pogos, a
*anobbl, OTMeUeHHble Bbille, NOABUANCH 33 2 MecAua Ao obpalue-
HWA. BO3MOXKHO, 3TO CBA3AHO C aCTEHMYECKMM TUMOM TE/IOC/IOKEHMA
Hallei 60NbHOW W KaKoW-TO KOMMEeHcaLmeln TedeHna 601e3Hn B 3TOM
cBA3n. ONATb e NOBTOPUMCS, YTO 3TO BCErO NULLb Halle NPeanono-
KeHve. B Mcnonb30BaHHbIX HAMU UCTOYHUKAX Mbl HE HALLAW YETKOTo
06bACHEHMsA TOMY, NOYeMy A/MTeNIbHoe BpeMs 6o/bHble HaxoaaTcs
B COCTOAHUM KOMMEHcaUum 1 cBoboaHbIMM oT cumntomos. Ali SA et
al (2014) BbINoOAHWAM NAACTURY Auadparmbl B3POC/ION MALMEHTKE C
NpaBoCTOpOHHel AT, ©cnonb30BaB NOAUNPONUAEHOBYIO CeTKy [27].
Hanpotus, Sung HY et al (2009) coobuyatoT 06 onepaTMBHOM I€4EHUM
70-N€eTHEeM KeHLLMHbI, OCHOBHbIMM *Kanobamu y KoTopoit bblin 60/1u
B 1IeBOI NONOBUHE FPYLHOM KNETKM 1 pBOTa. NpK 3KCTPEHHOM TOpaKo-
TOMUM 0BHAPYKEHO CMELLEEHME XKEeNYAKaA, CENE3EHKM U CeNe3EHOYHO-
ro yrna 060404HON KULLKM B 1EBYIO NIEBPAJIbHYIO NOOCTb, @ TaKkKe
oTcyTcTBUE AMadparmbl. ABTOPbI 3aBEPLUMIN ONEPaLLMIO NNLLb OPO-
LIeHNeM OpraHoB TEMN/bIM CONEBbIM PAaCcTBOPOM W aAre3nonn3vcom
HUKHEN J0NM NEeBOTO NIErKoro, He NpuUberHys K CO3aaHuUI0 Heoama-
¢dparmbl [18]. B Hawem HabaoaeHuu, rae ATl okasanacb ciyydaiHom

down the liver, plastic surgery of the diaphragm was performed
with a 30x30 cm polypropylene mesh sutured to the ribs [9]. Se-
sitashvili T et al (2016) describe a clinical case of a 63-year-old
patient operated on for acute small bowel obstruction and peri-
tonitis. At laparotomy, AD was accidentally detected on the right
side. Given the serious condition of the patient and the presence
of peritonitis, the authors refrained from diaphragm plasty, leav-
ing it to the next stage of surgery [22]. Sarkar BK et al (2016) de-
scribed a very rare case of a 62-year-old patient operated on for a
large cyst in the inferior lobe of the left lung. During thoracotomy,
along with the presence of a cyst, the authors revealed the com-
plete absence of the diaphragm on the left side. In this case a
large cyst prevented displacement of the abdominal organs into
the pleural cavity. Most likely this feature of the case did not al-
low the authors to suspect any diaphragm pathology during the
preoperative examination of the patient. After the elimination
of the cyst, according to the authors, there was no need for di-
aphragm plasty, since the abdominal organs of that zone were
fixed to the abdominal wall with adhesions [26].

As we noted earlier, referring to the works of various au-
thors, AD was often combined with congenital anomalies of oth-
er organs and systems, as well as other genetic disorders. In the
presented case, according to echocardiography and ultrasound of
the abdominal cavity and retroperitoneal space, no other malfor-
mations were found. It was possible, although unlikely, that if any
additional developmental anomalies were identified in this pa-
tient, it would lead us to the idea that she could have AD.

In cases where the preoperative diagnosis was made cor-
rectly, the researchers recommended performing a diaphragm
plasty. Fei L et al (2008) described a case of a successful repair
of the left-sided AD in a 71-year-old patient. For a long time, this
patient was asymptomatic. He was forced to seek medical at-
tention for frequent constipation and episodes of vomiting. The
integrity of the diaphragm was restored by implantation of a 2
mm PTFE soft tissue patch. After 26 months, as noted by the au-
thors, the patient was in a satisfactory condition, no recurrence
of the pathology was noted [16]. In the presented case, the pa-
tient was also asymptomatic for a long time. In the last 4 years,
she had 2 deliveries, and the complaints noted above appeared
2 months before her visit. Perhaps this was due to the asthen-
ic body type of the patient and some kind of compensation for
the course of the disease in this regard. Again, it should be em-
phasized that this was just our guesswork. In the analyzed pub-
lications no clear explanation was found of why patients were
in a compensated condition and free from symptoms for a long
time. Ali SA et al (2014) performed diaphragm repair in an adult
patient with right-sided AD using a polypropylene mesh [27]. In
contrast, Sung HY et al (2009) reported on the surgical treat-
ment of a 70-year-old female patient whose main complaints
were left chest pain and vomiting. An emergency thoracotomy
revealed displacement of the stomach, spleen, and splenic flex-
ure into the left pleural cavity, as well as the absence of a dia-
phragm. The authors completed the operation by irrigating the
organs with warm saline and adhesiolysis of the lower lobe of
the left lung, without creation of a neodiaphragm [18]. In our
observation, where AD turned out to be an accidental surgical
finding, the surgical team was not ready for diaphragm plasty
with an alloprosthesis simply due to the lack of the necessary
plastic material of the appropriate size available.
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OnepaLLMOHHOM HaxO4AKOW, XMpypruyeckas bpuraga He bblia rotosa
K M1acTvKe Anadparmbl annonpoTe3om us-3a 6aHaIbHOrO OTCYTCTBUA
noa, pyKol HeobXoAMMOro NNACTUYECKOTO MaTepUana COOTBETCTBYHO-
LLero pasmepa.

3AKNIOYEHUE

AreHesus auadparmbl y B3pOC/bIX, ABNAACL KpakiHe peaKon
NaToONOIMEN, 3a4acTyl0 MOXKET bbITb C/ly4aliHOM OmnepauMoHHON Ha-
XOZKOW. PagyKanbHbIM METOL0OM KOPPEKLMM 3TOTO NMOPOKa CYUTAETCA
co3faHue Heoguadparmbl OAHUM W3 MIACTUYECKMX cnocobos, npes-
YCMATPUBAOLLMX, B OCHOBHOM, a/1/I0MNACTUKY. B cuTyaumsx, Koraa no
Pa3INYHbIM NMPUYMHAM BbINONHUTL PEKOHCTPYKLMIO Anadparmbl He
yA3ETCA, TO AaHHYK MpoLeaypy BO3MOXKHO MPOBECTM BTOPbIM 3Ta-
nom.

CONCLUSION

AD in adults, being an extremely rare pathology, can often
be an accidental surgical finding. The creation of a neodiaphragm
is considered to be a radical method for this defect correction us-
ing one of the plastic methods, most common being alloplasty.
If for various reasons reconstruction of the diaphragm cannot be
performed, it should be postponed to the second stage surgery.
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CAOKHOCTN AATHOCTUKN Y ABOEHNSI )Kﬁ/l‘l.l.-IOI’O ITY3bIPSI CO
CTPUKTYPOU ANMCTAABHOI'O OTAEAA OBIIEI'O 2JKEAYHOT O ITPOTOKA

AM. ITAPUTIOB!, X.A. ITAMC304A? C.A. MA3ABIIIOEB?, Y./1. YMAPOB?

1 Kadeapa aerckoir xupypruu, TagXKMKCKIiT TOCYAapCTBEHHBI MeAMLIMHCKUI yHUBepcuTeT uM. AGyaan nonu Cuno, Aymante, Pecrry6anka Taaxxukucran

2 Hanmonaasnsiit Mmeaumackuit nentp Pecriy6ankm Tagxuknucran «Indobaxi», Aymanbe, Pecriybanka Tagsxukucran

Llenb: yaBOeHMWe KENUHOO Ny3blps, ABAAOLLEECA BPOXKAEHHOW aHOMAMeN, pelKo pacro3HaéTca B AETCKOM Bo3pacTe M BcTpeyaetca y 1 u3 4000
KMBOPOXAEHHDIX AeTeN. 3a4acTyto aHOMaMK Pa3BUTUA KENUYEBBIBOAALLMX MyTel 0OHapPYKMUBAOTCA NPU Ny4EBLIX METOAAX UCCNEA0BAHUSA OPraHOB
OPIOLLHOWV MOAOCTU U/ XKe CyYaiiHO BO BPEMSA OMepaTMBHOIO BMELLATEbCTBA Y B3POC/bIX MALMEHTOB. B 4aHHOM CTaTbe aBTOPbI OMMUCHIBAIOT CI0XK-
HOCTb AMarHOCTUKM COYETaHWA YABOEHUA KENUHOTO Ny3bIPA U CTPMKTYPbI 06LLEro KENYHOro NPOTOKa y pebéHKa 14 neT, a TaKKe aHaNU3MPYIOT Aony-
LeHHble AMarHOCTUYECKUE U TaKTUYECKME OLUMOKM, KOTOPbIe He NO3BONUAM NEPBUYHO BbISBUTb CTPUKTYPY OBLLErO XENYHOTo NPOTOKa. Mo MHeHUo
aBTOPOB, CBOEBPEMEHHAA MarHOCTUKa U BbIBOP XMPYPrUYecKon TaKTUKMU NPU CUMY/IbTAHHOM NaToNorMK renatobuanapHoi cucTembl y AeTeit — He-
npocTas 3agava gaxe A/18 ONbITHOrO cneuuanncTa. AgeKBaTHas OLEHKa KJIMHUYECKUX NPOABAEHUI, MOUCK HECTAHAAPTHbLIX MPUUYMUH OTAENbHBIX CUM-
NTOMOB M CBOEBPEMEHHAA KOPPEKLMA A00NEPALMOHHbIX YNYLLEHWIA MOTYT NPUBECTU K BNaronpuATHOMY UCXOZY NeYeHHUs.

KntoueBble cnoBa: zenamobunuapHas cucmema, 8poxOEHHbIE QHOMAsUU, YOBOEHUE HENYHOR0 My3bIps, CMPUKMYpPa 0bwe20 #ENYHO20 NPOMOKQ,
demu.

Ana untuposaHusa: LWapunos AM, Llamcsoga XA, Masabwoes CA, YmapoB Y/1. CNOXKHOCTW AMArHOCTUKM YABOEHUA XKENYHOTO NY3bIPA CO CTPUK-
TYpOW AMUCTaNbHOrO OTAE/Ia O6LLEro KENYHOro NPOTOKa. BecTHMK ABULEHHbI. 2022;24(1):140-6. Available from: https://doi.org/10.25005/2074-0581-
2022-24-1-140-146

THE DIAGNOSTIC CHALLENGES PRESENTED BY PATIENT WITH DUPLICATION OF
GALLBLADDER WITH THE DISTAL COMMON BILE DUCT STRICTURE

AM. SHARIPOV!, KH.A. SHAMSZODA?, S.A. MAZABSHOEV? U.L. UMAROV?*

1 Department of Pediatric Surgery, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan
2 National Medical Center of the Republic of Tajikistan «Shifobakhsh», Dushanbe, Republic of Tajikistan

Gallbladder duplication is a congenital malformation, is rarely recognized in childhood and occurs in 1 in 4,000 live births. Often, abnormalities in the
development of the biliary tract are detected on abdominal imaging or accidentally during surgery in adult patients for an unrelated condition. In this
article, the authors describe the complexity of diagnosing a combination of duplication of the gallbladder and stricture of the common bile duct in a
14-year-old child and analyze the diagnostic and tactical errors in the surgical treatment that resulted in the failure to timely diagnose the stricture
of the common bile duct. In our opinion, timely diagnosis and proper surgical technique in combined hepatobiliary disorders in children are difficult,
even for experienced professionals. However, adequate clinical manifestations assessment, considering an alternative explanation for the presenting
symptoms, and timely correction of management errors in the preoperative period could lead to better treatment outcomes.

Keywords: Hepatobiliary system, congenital anomalies, gallbladder duplication, stricture of the common bile duct, pediatric.

For citation: Sharipov AM, Shamszoda KhA, Mazabshoev SA, Umarov UL. Slozhnosti diagnostiki udvoeniya zhyolchnogo puzyrya so strikturoy distal'nogo
otdela obshchego zhyolchnogo protoka [The diagnostic challenges presented by patient with duplication of gallbladder with the distal common bile duct
stricture]. Vestnik Avitsenny [Avicenna Bulletin]. 2022;24(1):140-6. Available from: https://doi.org/10.25005/2074-0581-2022-24-1-140-146

BBEAEHUE INTRODUCTION

B npaKTMKe AETCKOW XMPYpruv yABOEHUE MKENYHOTo My3bips
(M) — KpaiiHe peaKkas NaToNorMsA, BCTPEYaoLWasnca ¢ Yactotoit 1 Ha
4000 poavBwmxca aeteit [1-6]. CornacHo AaHHbIM YenypHoro MP
c coaBT. (2015) Bnepsble MMP Y3HaN O AaHHOW natonoruu B 1674
r., koraa Blasius M3 AmcTepgama onucan 3Ty HaxOAKy BO Bpems ay-
TOMCUM ABYXNETHErO MasbumKa [5]. B feTckom Bo3pacTe NaTonorno
BbIABNAIOT KpaliHe peflko WAM He pacno3HatoT Bosce [1, 2, 4]. 3aya-
CTYI0 aHOMaNMA Pa3BUTUA OBHApYKMBaeTca AMBO Npu NPOBEAEHWM
YNbTPa3BYKOBOro uccneaoBaHus (Y3M) opraHos 6ploWHOM NOOCTH,
MO0 cNyYalHO BbIABAAETCA BO BPEMA ONEPATMBHOMO BMELLATE/bCTBA

In pediatric clinical practice, gallbladder (GB) duplication is
an extremely rare congenital anomaly occurring in approximately
1 per 4000 born children [1-6]. According to Chepurnoy MG et al
(2015), in 1674, a Dutch physician and anatomist, Professor Ge-
rard Blasius, first described this malformation during an autopsy
of a two-year-old boy [5]. In childhood, the anomaly is extremely
rarely recognized [1, 2, 4]. The congenital anomaly is often diag-
nosed during abdominal imaging or accidentally during surgery in
adult patients for an unrelated condition [1, 5, 7].

Yy B3pOC/IbIX nauueHTos [1, 5, 7).

CornacHo aHaTommyeckoit kKnaccudukaumm E. Boyden pasnnua-
0T cneaytolime BapuaHTbl yasoeHus I: yasoeHue ¢ obueit Lweit-
Koii; aBa I ¢ oTAeNbHbIMU MY3bIPHLIMKU NMPOTOKAMM, CABAOLLMMMU-
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According to the anatomical classification of E. Boyden,
the following three groups for duplication of the GB are distin-
guished: duplication with a common neck; two bile ducts with
separate cystic ducts uniting into one before entering into the
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€A B OAMH Nepes BnageHuem B 06LLMIA KENYHbIA npoToK (OXKM); asa
MM ¢ oTaeNbHBIMM MPOTOKaMM, KOTOPble OTAE/bHO OTKPbIBAKOTCA B
OXn [8].

CrpukTtypa OXKIT TakKe [OBONBHO PefKo BCTPEYAeTcA B XMpyp-
rMn petckoro Bospacta [9, 10]. CornacHO AMTepaTypHbIM AaHHbIM,
bopmmpoBaHME CTPMKTYPbI CBA3AHO C TaKUMM 3a60N1E€BaHNAMM, KaK
KENYHOKaMeHHasA 60ne3Hb, XONeA0X0IUTMA3 C PeLUaMBUPYIOLMM
XONaHTUTOM, XPOHUYECKUIA MaHKPeaTwT, NMepBUYHbIA CKAEpPOo3npYyHo-
LUMI XONAHTUT U Pas3nyHble TpaBMbl [11-13].

CoueTaHue yasoerua X co cTpykTypoit OXIM HocuT eLwé bonee
penkuii xapaktep v Bctpedaetca y 0,08-0,2% aeten ¢ BPOXKAEHHBIMM
aHOMA/IMAMM KEeNYL0YHO-KULLIEYHOTO TpaKTa [5, 9]. MpeaonepauuoH-
Has AMarHOCTMKa TaKoW COYETaHHOM aHOMaNMM NPaKTUYECKM HEBO3-
MOXKHa, a BbIbop 06bEMA ONepaTMBHOTO BMELLATENbCTBA U XMPYPIU-
UecKas TaKTUKa y AeTell ocTatoTcA AuckyTabenbHbiMU. Llenb Hawero
COO0BLLEHMA — MOKA3aTb HA KAMHUYECKOM NPUMEPE, HACKONbKO CNOK-
Ha AMArHOCTUKa CUMY/IbTaHHOM NATONOMMK renatobuamapHoin cucte-
Mbl Y AETEN, KOTOPYIO He BCeraa yaaéTcA BbIABUTb Ha NepBOM 3Tane
obcnegoBaHms.

KnuHunyeckuit npumep

MauveHTka C., 14 neT, nocTynuaa B OTAeNeHNe TOpaKkoabaomu-
Ha/IbHOW XMpypruv HauuoHanbHOrO MeAMLMHCKOrO LeHTpa Pecny-
6/MKM Tagmukuctad «Lndobaxwwu» ¢ npeanonaraembimM AMarHo3om
«AHOManua KEényeBblBOAALLMX NyTEN, KMUCTa 06LLEro KENYHOro Npo-
TOKa». M3 aHamHe3a BbIACHMOCD, YTO [EBOYKA HEOLHOKPATHO Nony-
yasnia ambynaTopHoe U CTaLUMOHAPHOE NleYeHne, Ho 6e3 NoNoXKUTENb-
Horo addekTa. [lo nocTynneHua BonbHaA HaxoAunacb Ha NeYeHUU
B K/MHUKE AETCKON XMpyprm mMHoronpoduabHoro Komnaekca «Mc-
TUKNONY C AnarHo3om «Kucra obLuero EnyHoro NpoToka». B saHHOM
yupexaeHun aesoyka bbina BcectopoHHe obcneposaHa. C Lenbio fe-
KOMMPECCUM NEYEHU U XKENUEBLIBOAALLMX NyTel et 6blan BbINOAHEHDI
dumbporacTposyoaeHoCcKoNMA € NanuAI0COUHKTEPOTOMMEN W NOMbIT-
Ka cTeHTMpoBaHuna OXIT, KoTopasa He yBeH4Yanacb ycnexom. B nocne-
JytoLLem poauTeNun NaLMeHTKU 0TKa3aAnchb OT JaNbHEMNLLEro NeYeHns
1 06paTUANCD B HaLLy KAVHMKY.

Mpu nocTynneHun coctosHve 60NbHOW OLEHEHO, KaK cpejHe-
TAXENOe. Mimenn mecTo anobbl Ha NOCTOAHHble Howwme 6onv B
npasom nogpebepbe. Koka HopmanbHOM OKpacku, nepudepunyeckue
NUMPATUYECKME Y3/bl HE yBennYeHbl. AyCKYNbTaTUBHO B NIErKMX Bbl-
CNYWIMBANOCh BE3UKYNAPHOE fApixaHue. MMBOT 0ObIYHON popmbl,
cBOOOAHO y4acTBOBaNA B aKTe AbIXaHWA, MPW NasbnaLuu — MATKUN
N cnerka 6onesHeHHbI B 0obnactu npasoro noapebepbs. MeyeHsb,
ceneséHka v NOYKM He Nanbnuposanucb. Ctyn Hbin okpaweH. Jlabo-
paTOpHble MOKA3aTeNn KPOBU M MOUM COOTBETCTBOBA/IM BO3PACTHOM
Hopme. Bblio npoBeaeHO HeoaHOKpaTHoe Y3U opraHoB 6ptowwHoM
NOAOCTU Pa3HbIMK CNELMannCTamu, rae B pesysibtate OAHOMO U3 HUX
6b1/10 BbIABAEHO yABOEHMe K1 B fanbHelwem, Ans yTOUHEHUA Ana-
rHo3a, bbina NpoBeseHa KomnbtoTepHas Tomorpadus (KT) ¢ KoHTpa-
CTUPOBAHMEM, KOTOpPas NOATBEPAUAA NPU3HAKKM paclumpeHms (go 13
Mmm) O, Mpy 3TOM, BO3HMKIO NoAo3peHue Ha Kucty OXKI, anbo
yasoeHue XM (puc. 1-3).

Mocne KpaTKOBPEMEHHOW MNpefonepaLMoHHON MOATOTOBKU
B nnaHosom nopaake 21.01.20 r. ¢ npeaBapuTeNbHbIM AMArHO30M
«AHOManuA KEnyeBblBOAALLMX NyTEN, KMUCTa 06LLEro }KENYHOro npo-
TOKa? yABOEHMWE KENYHOTO Ny3bIpA?» BbINOSHEHa onepauua «J/lana-
poTOMUA, yANEeHWE YABOEHHOIO KENYHOro Ny3bipa, APeHUpoBaHue
nogneyéHoYHoro npoctpaHcTBa». Paspesom no ®époposy cnpasa
ZAnvHol 8,0 cm MOCNOWHO BCKpbITa bptolwHasa nonoctb. Mpu pesu-
31K BbIABNEHO, YTO MMeeTcA ABa chopmmupoBaHHbix XTI pasmepamu
10,0%2,0%x3,0 cm 1 6,0x2,0x3,0 cm € 0gHUM Ny3bIPHBIM NPOTOKOM A/11-

common bile duct (CBD); two GBs with two separate cystic ducts
entering separately into the biliary tree [8].

CBD strictures are also rare in pediatric surgery [9, 10]. How-
ever, it can be associated with cholelithiasis, choledocholithiasis,
recurrent cholangitis, chronic pancreatitis, primary sclerosing
cholangitis, and various injuries [11-13].

Combining the GB duplication with the CBD structure is
even more rare and occurs in 0.08-0.2% of children with congen-
ital gastrointestinal tract anomalies [5, 9]. Preoperative diagnosis
of such a combined malformation is practically impossible, and
the selection of the extent of surgical intervention and surgical
techniques in children remains debatable. The reasons for pub-
lishing the case report are to demonstrate using the clinical case
as an example of how difficult it is to diagnose a simultaneous
pathology of the hepatobiliary system in children, which is not
always possible to identify at the first stage of the examination.

Presentation of case

We report on a 14-years-old girl admitted to the pediatric
thoracoabdominal surgical department at National Medical Center
of the Republic of Tajikistan "Shifobakhsh", Dushanbe, the Repub-
lic of Tajikistan, with a provisional diagnosis of an anomaly of the
biliary tract and cyst of the common bile duct. The medical history
revealed that the patient repeatedly received outpatient and inpa-
tient treatment without a positive effect. Before the current admis-
sion, the patient was treated at the pediatric surgery clinic of the
multidisciplinary Medical Complex "Istiglol", Dushanbe, Tajikistan,
for a cyst of the CBD. In this clinic, a comprehensive assessment
of the patient was performed. In addition, to decompress the liver
and biliary tract, she underwent endoscopic papillosphincteroto-
my, and an attempt was made to place a stent in the CBD, which
was unsuccessful. Subsequently, the patient's parents refused
further clinic treatment and applied for admission to the National
Medical Center of the Republic of Tajikistan "Shifobakhsh".

The patient's condition on admission was assessed as of
moderate severity. There were complaints of constant aching
pain in the right hypochondrium. The skin was of normal colour;
peripheral lymph nodes were not enlarged, and vesicular breath
sounds were auscultated over the thorax. The abdomen was
of normal shape and moved freely in breathing; it was soft and
slightly tender in the right hypochondriac region on palpation.
The liver, spleen and kidneys were not palpable. The stools were
of normal colour. Blood and urine laboratory results were within
the normal ranges for age. Repeated abdominal ultrasounds re-
vealed a duplication of the GB. Later, computed tomography (CT)
with contrast was performed to confirm the diagnosis, which de-
tected the 13-mm CBD dilatation. In addition, a cyst of the CBD or
GB duplication were suspected (Fig. 1-3).

Provisional diagnoses of the biliary tract anomaly and a CBD
cyst were made. After a brief preoperative preparation, elective
laparotomy for removal of the duplicated GB and the subhepat-
ic drainage were performed on January 21, 2020. The abdomi-
nal cavity was open on the right side in layers by performing an
8.0 cm incision, according to S.P. Fyodorov. During the inspection,
it was revealed that there are two formed gallbladders with di-
mensions of 10.0x2.0x3.0 cm and 6.0x2.0x3.0 cm with one cystic
duct, 0.5 cm in length, which entered the CBD. With technical dif-
ficulties, the gallbladders' wall was cut off at the neck, and both
gallbladders were removed (Fig. 4).
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Puc. 1-3 Cepuu KT opaaHos 6prowHOU nosiocmu ¢ KOHMPACMUPOBAHUEM

Ho# 0,5 cm, KoTopbiv Bnagaet B OXKIT. C TEXHUYECKUMU TPYLHOCTAMM
6bl1a BbINONHEHA XONELMCTIKTOMMSA OT KLUENKMY, C OGHOBPEMEHHBIM
yoaneHvem oboux KM (puc. 4).

Cnesyet OTMETUTb, YTO MPY BbIAENEHWUWN LIEMKN KENYHBIX My-
3bIpeN BO3HMK/IM TPYAHOCTM M3-3a BbIpaXeHHoro pybLoBo-Bocna-
NUTENbHOrO NpoLlecca B 3TOM 30He. B xoae onepauuun BblaeneHus
KEnun He Habnoganock. MoaneyéHouHoe NPOCTPAHCTBO bbino ape-
HUPOBAHO MO/MUSTUNEHOBLIM TPYOUYaTbIM APEHAXKOM, BblBEAEHHbBIM
yepes oTaenbHbIN pa3pes Ha nepesHo bpioLwHYo cTeHKy. B nocne-
OMNepaLVoOHHOM NEPUOZE Yepes APeHaxkHyto TPYOKy Bblno oTMeYeHo
eegHeBHOe BblaeneHue xénun o 400,0 ma M nNocTeneHHoe ero
cHukeHne o 100,0 mn K 14-m cytkam. B nocneayowem, ana umc-
KntoueHus natonorun O 6bi10 NPUHATO pelleHre O NPoBeaeHUN
MarHWTHO-pe30HaAHCHOM XonaHrmorpadum, B pesynsrate KOTOPOW Bbl-
AB/IeHa CTPUKTYpa B AuctanbHom otaene OXI1. [osTopHOe onepatue-
HOe BMeLaTeNbCTBO C AnarHo3om «CTPUKTYpa AUCTaNbHOMO OTaena
o6LLero Xén4Horo NPoToKa» NposeseHo Ha 18-i AeHb npebbiBaHuUA
60n1bHOM B CTauMoHape. Bo Bpems onepaumu He yaanock onpeseuTb
UCTOYHMK énuencreveHuma. Nocne CHATUA HaNOXEHHOro paHee LWBa
Ha KyAbTiO Ny3bIPHOrO NPOTOKA 30HAOM B AMCTaIbHOM HanpasAeHuu
6blna npoBepeHa npoxoanmoctb OMI1, KOTOPbIM OKa3anca HeMpoXxo-
AnmbIM. MapannenbHo 6bin BbiIABNEH aHOMaJIbHbIN NEYEHOUHBIV NPO-
TOK, UCXOAALLMI U3 NPABOW AONM NEYEHM, KOTOPbIA CAMOCTOATENBHO
Bnagan B 12-nepcTHyto KULWKy. MonbITKa acnupaLum Xenum urnoi He
yBeHuyanacb ycnexom. [Janee 6bin BoiaeneH OXKI npokcManbHO 40
obLero NeYEHOYHOro NPOTOKA U HANOMKEH renaTMKOeOHOAHACTOMO3
no TUNy KoHeL, B 60K no Py.

MNocneonepaLyOHHbIN Nepyoz NPOTEKAN MafKo U 6e3 ocNoKHe-
HWiA. KoHTponbHoe Y31 opraHos HGptoLIHO NONOCTM NOKa3ano oTcyT-
CTBME NaTONOIMM B 30He BMeLaTenbCTBa. MaumeHTKa bblna BbinucaHa
B YA0B/NETBOPUTENILHOM COCTOAHUM Ha 10-e CyTKM nocsie NoBTOPHOM
onepauuu. Mpu KOHTPONLHOM OCMOTPE Yepe3 6 mecALEeB COCTOAHME
MaLMEHTKUN YA0BNETBOPUTE/IBHOE, Kanobbl OTCYTCTBYIOT.

OBCYXXAEHUE

B Xvpyprum AeTcKoro Bo3pacTa MaTosorvs renatobuanapHom
cuctembl (yaBoenve XM, cTpuktypa OMIM) BCTpeyaeTcs A0BONbHO
peAaKo, NO3TOMY YacTo AOMYCKAOTCA ANAarHOCTUYECKUE U TaKTUYECKHe
OWKBKK [1-6]. OTCYTCTBME HApPYLIEHMIA NaccaKa KEum, a TakKe pes-
KOCTb BCTPEYAEMOCTU KENYHOKAMeHHOW 60ne3Hn B 3TOM BO3pacTe
ABNAIOTCA OCHOBHbIMM MPUYMHAMMU HECBOEBPEMEHHOW ANArHOCTUKM
yaBoeHus KMy bonblumMHcTBA NaumeHTos [14, 15]. B atoi cBaswu, Di
Meglio L et al (2020) oTmeT\AM, YTO paHHAA AMArHOCTMKA YABOEHUA
I, KOTOpPbIN He NPOABAAETCA HUKAKMMU KAMHUYECKMMM NPU3HAKa-
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Figs. 1-3 Abdominal CT scans with contrast

The gallbladders' neck exposure was challenging due to con-
siderable inflammation and scarring in this areA. No bile leakage
was observed during the operation. The subhepatic space was
drained with a plastic drainage tube brought out through a sep-
arate incision on the anterior abdominal wall. In the postopera-
tive period, a daily bile flow of approximately 400.0 ml was noted
through the drainage tube, gradually decreasing to 100.0 ml by
the 14th day. Subsequently, magnetic resonance cholangiopan-
creatography (MRCP) was performed to exclude an anomaly of
the CBD, which revealed a stricture in the distal CBD. A diagnosis
stricture of the distal CBD was made, and repeated biliary inter-
vention was performed on the 18th day of the patient's hospi-
tal stay. Intraoperatively, it was impossible to determine the bile
leakage source. After removing the previously applied suture to
the stump of the cystic duct, the patency of the CBD was checked
by placing a probe in the distal direction, which revealed CBD ob-
struction. In addition, an anomalous hepatic duct was found, orig-
inating from the right lobe of the liver, separately entering the du-
odenum. An attempt at the aspiration of bile through the needle
was unsuccessful. Subsequently, the CBD was exposed proximal
to the common hepatic duct, and hepaticojejunal anastomosis of
Roux-en-Y end-to-side type was created.

Postoperative recovery was uneventful with no complica-
tions. A follow-up ultrasound of the abdominal organs did not
reveal any abnormalities in the surgical intervention areA. The
patient was discharged in a satisfactory condition on the 10th
day after the reoperation. After 6 months, the patient's condi-
tion was satisfactory at the follow-up examination, and there
were no complaints.

Puc. 4 YoanéHHeil
yosoeHHbIl MK

Fig. 4 Removed
duplicated GB
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MM, BO3MOXHa NyTEM Npe- WK NOCTHATa/IbHOTO CKPUHMHIA Kak npu
nomotum Y3M, Tak U MarHUTHO-pe30HAHCHOM X0NaHrMonaHKpeaTorpa-
dwm [7].

Cnepyet oTmeTuTb, YTO Hepeako yasoeHue X[ coveTtaeTca co
CTpUKTYpoi OXKI, uto TpebyeT PEKOHCTPYKTMBHbLIX BMELLATENLCTB [9,
12, 15]. OaHaKo, N0 HEKOTOPbLIM AaHHbBIM, HECBOEBPEMEHHAA AMATHO-
CTMKa CcTpUKTYpbl OXI y AeTein NpUBOAWT K MHOTOKpaTHbIM onepa-
TUBHbIM BMewwaTenbcTBam [5, 10, 11]. Mpumepom 3TOMy MOXKET Cay-
UTb onncaHHoe MawwKoBbim AE ¢ coasT. (2014) nocTTpaBmaTtuyeckoe
noBpexaeHue NaHKpeaTUYecKon Yactv xoneaoxa. Tak, No ONUCaHuMIo
aBToOpOB, pebéHKa ¢ AnarHo3om «Tymas TpaBMa KUBOTA, BHYTPEHHEE
KpOBOTEYEHME» B IKCTPEHHOM NOpALKE NEepBMYHO OMEepUpoBaaU B
pailoHHON 6onbHULE. B nocneonepauMoHHOM nepuoge Yy AeBOYKU
no ApeHaxy Habnoganock BbigeneHne XKEnun U3 noaney€HoUHoro
MPOCTPAHCTBA, B CBA3M C Yem, pebEHOK bbin nepeBeaEH B 061aCTHYIO
KAMHUYecKyto 6onbHuuy. C gnarHo3om «MporpeccupyroLLmin neputo-
HUT» NaLMeHTKa bblna NpoonepupoBaHa ewé agaxapl. Mpy nepsom
ornepaTMBHOM BMELLATE/NbCTBE (HANOKEHUE XONELUMCTOCTOMbI) paHee
noBpexaéHHan aucTanbHas yacTb O He bbina BbisBneHa. B Teve-
Hue 28 gHel nocae AaHHOM onepaummn y 60NbHOM COXPaHAAUCH Bbi-
[eneHva NaHKpeaTMUYecKoro CoKa Mo ApeHaxy v Ao 1 auTtpa xénun
yepes xoneumcroctomy. Mpu ductynorpadumn yepes xoneLMcTocTomy
1 npoBeaeHnn IPXMT 6bIN10 BbIABAEHO CYKEHWUE AWUCTANIbHOTO OTAeNa
OXT. B nocneaytoliem, nocae CTUXaHWA BOCNaAMTENbHOTO NPOLLecca,
nauueHTke 6bina BbiNOAHEHA onepauma «lenaTMKOeHOaHACTOMO3
o TMny 60K B BOK Ha M301MPOBaAHHOM NeT/Ee No Py» ¢ XopoLIMMm 0TAa-
NEHHbIM pe3ynbtaTom [11].

B apyrom HabnatogeHnn pebEHOK 5 neT NOCTyNuA B IKCTPEHHOM
nopagKke ¢ AuvarHo3om «OCTpbIii KanbKyNE3HbIA XoneuucTonaHKkpe-
aTUT» B LIEHTPaNbHYIO PalioHHY0 6oNbHULY, rae nocae npegonepa-
LIMOHHOM NOAFOTOBKM MPOBEAEHO ONEPaTUBHOE BMELLATENLCTBO, U,
C uenblo Aekomnpeccum, Bbina HanoxeHa xoneumcroctoma. Cnegy-
IOLLMIA 3Tan nevyeHns B6ONBHOMO Obll MPOAOMKEH B CELMANU3MPO-
BAaHHOM MeAMUMHCKOM yypexaeHun cnycta 11 mecaues. B pesynb-
Tate ducTynorpadun yepes XxoneumucTocTomy 6bln BbIABNEH CTEHO3
auctanbHoro otaena OXIM. Ha TOT MOMEHT BblaeneHune xeénum Yepes
X0neumcToctomy 3a cyTku coctaenano 50-70 ma. BpemeHHoe nepe-
KPbITUE XONELMCTOCTOMUYECKON TPYOKU NPUBOAWUIO K MOSIBAEHWIO
60n1ei1 B }KMBOTE, TOLLHOTE, PBOTE M HecroKoncTay pebérKa. C yuéTom
3TOro, NaumeHTy bbina BbINOMHEHa onepauma «XoneuucToeloHoaHa-
CTOMO3 C CO3JaHVMEM MEXKMLLIEYHOro aHacTomosa no Py ¢ dopmu-
poBaHveM aHTUPedNIOKCHOTO 3aTBOPA B CPEAHEN YacTy OTBOAALLErO
KULLEYHOTO CErMeHTa». ABTOPbI NPUMEHWN SaHHYIO PEKOHCTPYKTUB-
HO-BOCCTAaHOBWTE/IbHYIO OMEPALMIO C LIeNIbI0 COXPAHEHWA aHaTOMMK
BHEMEYEHOUHDBIX KENYHbIX MPOTOKOB ANA NOCAEAYIOLLEro UCNOob30-
BaHUA ocTaBneHHoro I B KayecTBe NAacTUYECKOro matepuana npu
BO3MOXHbIX NMOBTOPHbIX BMELLATENbCTBAX, UM NPU HEOBXOAMMOCTH
npoBeseHVA 3HAOCKONMYECKON nanunnochuHkTepoTomum. Kpome
TOrO, aBTOPbl OTMETWUAN, YTO GOPMMPOBAHME aHTUPEDHOKCHOTO 3a-
TBOpa Ha KMULLEYHOM CErMmeHTe NpeaoTBpaLLaeT NocTynaeHue nule-
BbIX MacC BO BHEMEUYEHOUHbIe KENYHbIe NPOTOKM, YTO ABAAETCA NPO-
bunnakTUKoii pasBUTMA NOCNEONEPALIMOHHOTO XoNaHTuTa [5].

HecmoTpa Ha nmetowwmeca coBpeMeHHbIe TEXHONOTUN U METO-
[bl AMArHOCTUKM, NpoBecTn anddepeHumaumio mexay kuctor OXKI
1 yaoeHnem KM — 40BOMbHA CNOXKHAA 334a4a A/1A cCneLyanmncTa -
60ro ypoBHs [6]. B Takux cnyyasx onpeaenutb npoxoammoctb O
[0 onepauuu ABNAETCA HENErkoW 3aAavyel, 0COBEHHO MpU HaMYKK
Kuctbl OXKI, anbo yasoeHHoro KM [4, 6].

YTO e KacaeTcA Hallero KAMHUYECKOro Hab/oaeHus, To BCE
BHUMaHWe CreunanncToB bbl10 HanpaeneHo Ha MposefeHue and-
depeHuMaumMm mexay Kuctoil un yasoeHnem M. He nposeneHwue

DISCUSSION

Hepatobiliary system anomalies (GB duplication, CBD stric-
ture) are rare in pediatric surgery, so diagnostic and tactical er-
rors are not uncommon [1-6]. The absence of biliary obstruction
and the rarity of cholelithiasis at this age are the main reasons for
the delayed diagnosis of GB duplication in most patients [14, 15].
In this regard, Di Meglio L et al (2020) noted that early diagnosis
of GB duplication, which does not manifest clinically, is possible
through pre-or postnatal screening using both ultrasound and
magnetic resonance cholangiopancreatography [7].

Often GB duplication is combined with the CBD stricture,
which requires reconstructive interventions [9, 12, 15]. However,
some reports say untimely diagnosis of CBD stricture in children
leads to multiple surgical interventions [5, 10, 11]. An example
of this is the described by Mashkov AE et al (2014) post-traumat-
ic injury of the pancreatic portion of the CBD. Thus, according to
the authors, a child diagnosed with blunt abdominal trauma and
internal bleeding was urgently operated on initially in the district
hospital. In the postoperative period, bile leakage in the subhe-
patic space was revealed; therefore, the child was transferred to
the regional clinical hospital. A diagnosis of postoperative biliary
peritonitis was made, and the patient was operated on twice
more. During the first surgical intervention (cholecystostomy),
the previously damaged distal part of the CBD was not identified.
During 28 days after surgery, pancreatic fluid secretion through
the drainage and up to 1 litre of bile through the cholecystostomy
drainage were observed. A fistulography through cholecystosto-
my and ERCP revealed narrowing of the distal CBD. Subsequently,
after the inflammatory process subsided, the patient underwent
hepaticojejunal anastomosis of the side-to-side type in an isolat-
ed Roux-en-Y loop with a good long-term result [11].

In another case report, a 5-year-old child diagnosed with
acute calculous cholecystitis was urgently admitted to the cen-
tral district hospital. After preoperative preparation, surgery was
performed, with a cholecystostomy placed for decompression.
The subsequent treatment stage was continued in a specialized
medical centre after 11 months. A cholangiogram performed via
a cholecystostomy catheter revealed distal CBD stenosis. At that
time, bile drainage through cholecystostomy per day was 50-70
ml. However, temporary blockage of the cholecystostomy tube
resulted in abdominal pain, nausea, vomiting, and anxiety in
the child. Therefore, Roux-en-y choledochojejunostomy and en-
teroenterostomy were performed with the placement of an anti-
reflux valve in the middle part of the efferent intestinal loop. This
reconstructive operation was performed to preserve the anat-
omy and physiology of the bile duct region for the subsequent
use of the GB as a material for possible future reconstructions or,
if necessary, endoscopic papillosphincterotomy. In addition, the
formation of an antireflux valve on the intestinal loop prevents
enteric-biliary reflux and the development of postoperative chol-
angitis [5].

Despite modern technologies and diagnostic methods, it is
difficult to even for experienced professionals to differentiate be-
tween a CBD cyst and a GB duplication [6]. In such cases, preoper-
ative determining the patency of the CBD is challenging, especial-
ly in the presence of a CBD cyst or a duplicated GB [4, 6].

As for our clinical observation, because the specialists were
focused on differentiating between a CBD cyst and a GB duplica-
tion, it led to the failure to perform intraoperative cholangiogra-
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MHTPaoNepaLMoHHON XonaHrorpaduu, ¢ Leblo ONpeaeneHns npo-
xoammoctu O, ¢ Hawel CTOPOHbI 6bIN0 OWKNboYHbIM. Kpome Toro,
HeobxoauMo 6bl10 NPOBEPUTL 30HAOM WAKM KaTeTEPOM MPOXOAM-
mocTb OXKIM B AUCTaNbHOM M NPOKCMMaNbHOM HaMpPaBAEHUAX, OfHAKO
BECb aKLEHT Obin HanpaeneH Ha ypaneHue yasoeHHoro XK. Mpea-
NONOXKUTENBHO, MPUUMUHOW KENYEUCTeUEHMA B NOCIEONEPaLMOHHOM
nepuoge 6bl10 ATPOreHHOE NOBPEKAEHME OAHOM U3 YacTeit OXI Bo
BPEMA BblAeNEHNA 0BLLEN LWENKM KENYHBIX My3blpelt OT X0Ne[0Xa, KO-
TOpOE BOBPEMs Hamu He Obiso 3ameyeHo.

MpuumHa ke 06pa3oBaHns cTPUKTYpbl OXKI 1 pybuesaHua TKa-
Helt B 06/1aCTM LUEWKU KENUHBIX NYy3bIPeit, Mo Halemy MHeHWIo, bbina
CBA3aHa C 9HAOCKOMMYECKOW NanuaoCHUHKTEPOTOMMUEN U MOMbITKON
cteHTMpoBaHua OXI. Mcxoaa u3 BblWeCKa3aHHOro, Mbl MPULLAK K
BbIBOZY, YTO NP NEPBUYHO NaTONOrMK renatobunmapHow cuctemol y
[eTel NpoBeAeHME SHAOCKOMUYECKOrO cTeHTUPOoBaHMA O He npu-
BOAMWT K eNaemoMmy pe3y/ibTaty.

3AKNIOYEHUE

Takum 0bpa3om, CBOEBPEMEHHAS AMArHOCTMKA M BbIBOP XMpPYp-
TMYECKOW TaKTUMKM MPU CUMY/IbTaHHOM NaTONOMMK renaTobuiMapHom
CUCTEMbI Y IeTEN — HEMPOCTas 3aJa4a Aake 418 ONbITHOrO cneuuany-
cTa. Ha Haw B3r1A4, afeKBaTHasA OLEHKa KAMHUYECKUX NPOABNEHU,
NMOMCK HECTaHAaPTHbIX NPUYMH OTAENbHbIX CUMMNTOMOB M CBOEBpE-
MEHHas KOpPPEeKLMA A00NEPaLMOHHbIX YNYLLEHUA MOTYT NPMBECTU K
61aronpUATHOMY UCXOAY NEYEHMA.

phy to determine the patency of the CBD. In addition, it was nec-
essary to check the patency of the CBD in the distal and proximal
directions with a probe or catheter. However, more attention was
concentrated on removing the duplicated GB. Presumably, bile
leakage in the postoperative period was due to iatrogenic dam-
age to one of the portions of the CBD during the isolation of the
common neck of the gallbladders from the common bile duct,
overlooked intraoperatively.

The CBD stricture formation and scarring of tissues in the GB
neck area, in our opinion, was associated with endoscopic papi-
losphincterotomy and an attempt to place a stent into the CBD.
However, based on the above information, we concluded that in
the pediatric primary hepatobiliary system disorders, endoscopic
stenting of the CBD does not lead to the desired result.

CONCLUSION

Thus, timely diagnosis and selection of proper surgical
techniques for combined pediatric hepatobiliary system dis-
orders are challenging, even for experienced professionals.
However, in our opinion, an adequate assessment of clinical
manifestations, considering an alternative explanation for the
presenting symptoms, and timely correction of management er-
rors in the preoperative period could lead to better treatment
outcomes.
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IO0mnaen

MCMOWUNOBA MYLLAPPA® ABAYTA®POPOBHA
KaHOudam mMeOUUYUHCKUX HAYK, doueHm

75 net co AHA poxAaeHuA

Mcmounosa Mywappad AbayraddoposHa poaunack 20 dpespans 1947 roaa B ropoae Mcdapa B cembe cnyxkalero. C 1962 roga no 1965 yumnach
B MEAMLMHCKOM yUnnuLLe ropoaa XyaxaHa. B 1971 rogy okoHumna neuebHblit dpakynstetr TTMU um. Abyanmn nbHm CuHo. NMocne OKOHYaHMA UHCTUTYTA B
1971-1972 rogax npoLwna MHTepHaTypy Ha 6ase PecnybanKkaHCKOWM KaMHUYecKoin 6onbHUMLbl N2 3. B 1974-1976 rr. 6bin1a KAMHUYECKMM OPAMHATOPOM Ha
Kadenpe otopuHonapuHronorum TTMU um. Abyanmn nbHu CuHo. NMocne OKOHYAHUA KAMHWYECKOW OPAMHATYPbI Havana CBOK AeATeNbHOCTb B Ka4ecTBe
Bpaya-poHmaTpa B PecnybamKaHCKOM KAMHMYecKoi 6onbHuue Ne 3.

B 1979 roay Mcmounnosa M.A. Bnepsble B TafKMKUCTaHE OpraHW30Bana M Bo3rnaBuaa GOHMATPUUECKYIO CyKOy Ha 6a3e PecnybanKaHCKOW K-
Huueckol 6onbHMLBI N 3. OHa OKasblBana GOHUATPMYECKYIO MOMOLLb CTaLMOHAPHbIM 60/1bHbIM B JIOP KAMHKMKe, a B 1986 T. BNepBbie 6blin BBEAEHDI
B Y4EOHbIN NPOLECC NEKLMU NO GOHMATPUM CTyAeHTaM MmeanHcTUTyTa. C Tex nop Ucmomnoea M.A. npenogaet kypc «doHnatpum» B TTMY num. Abyanu
n6HM CuHoO.

C 1998 . poueHT Mcmounosa M.A. 6bina uneHom Obuiectea poHnaTpos u oHonesos CCCP, a ¢ 2007 r. aBnseTcsa uneHom Poccuiickoi obLiecTeeH-
Ho aKagemuu ronoca. B 2009 r. oHa bbiia HarpakaeHa NOYETHOM rPaMOoTON YKa3aHHOM aKaAemmm 3a 60/1bLION BKAA, B AENO MEXKANCLMNAMHAPHOW
MHTErpaLmm cneLmanvcToB no roaocy, CTaHoBneHue Poccuitckol obLLecTBEHHOM akaZeMum ronoca 1 3acNyrv B OXpaHe 340p0BbsA HaceneHus.

Mcmonnosa M.A. HeOZHOKPATHO NMPOX0AMAa KypCbl NOBbLILWEHWA KBaAUbMKaLMKU No GOHWUATPUKM 1 oTopuHONapuHronorum B HUM yxa, ropna v Hoca
B Mockse v CaHkT-MNeTepbypre, a TakKe Kypcbl urnopediekcotepanum B UHCTUTYTE ycoBepLUEHCTBOBaHNA Bpayel I. Mocksa. B 2003, 2004, 2006 rr.
NPOLUNA CNeLMann3aLmio 1 Kypcbl NOBbILLEHNUS KBaAUPUKALLMKM NO MPAKTUYECKOM FOMOTOKCUKONOTUN.

B 1985 r. OHa ycnewHo 3aluThAa KaHAMAATCKYI AnccepTaumio Ha Temy « DyHKLMOHabHble 3a601eBaHNA FOPTaHM M UX KOMIMJIEKCHOE /leYeHne
C NpUMeHeHneM urnopednekcoTepanum Npu GYHKLMOHaNbHBIX HapPYLLUEHMAX ronoca» nog PyKoBoacTBoM yneH-kopp. AMH CCCP, npodeccopa H.B.
Mexaku.

C Hay4HbIMM gOKNagamu Micmomnosa M.A. HEOAHOKPATHO BbICTYNana Ha MeXAyHapoZaHbIX KoHrpeccax (Mpara, 1989 ., Kues, 1991 r.) n KoHdepeH-
umax (Mocksa, 1978, 1982, 1987, 1991, 1998, 2002, 2009, 2014 rr.).

Mcmounosa Mywappad A6ayrapdoposHa B TeUeHME BCeli CBOe BpauebHO, Neaarornyeckoi M HayuHoW AeaTeNbHOCTH yrybaEHHO 3aHMManach
BOMPOCaMM HapyLLeHUs ros10ca U ronocoobpasoBaTeNbHON GyHKLMM Y B3POC/bIX U geTei. CUCTEMATUYECKM OCYLLLECTBAANA OCMOTPbI U MPOBOAUAA Ne-
yebHo-npodunakTUIeckne meponpuaT1a 6oMbHBIM C HapyLeHrem ronoca. Mcmounnosa M.A. — BbICOKOKBANUOULMPOBAHHBIN CRELMAANCT ¢ 60nbwmnm
Hay4HbIM MOTEHLMANOM, FPAMOTHbIV Nefaror, HACTaBHUK MONIOABIX COTPYAHMKOB, NOCTOAHHO paboTaoLasn Haj NOBbILEHMEM CBOEW KBAaNUPUKALMU.

Mcmounosa M.A. sBnsetcs aBTopom 6onee 50 HayyHbIX paboT 1 3 pauyoHaIM3aTOPCKMX NPEAN0XKeHUI, 1 MeToanyecko pekomeHaaumu, 1 yyeb-
HUKa No 6oNe3HAM yxa, ropa 1 HOCA Ha TAAKMKCKOM A3bIKe U 2 METOAUYECKUX NOCOBUIi No GoHUaTpum.

3a JocTolHble 3acnyrv B obnact 3gpaBooxpaHeHns Mywappad AbayraddoposHa B 2017 r. 6bina HarpakaeHa MUHUCTEPCTBOM 34paBOOXpaHe-
HUA Pecnybaunku TafKMKUCTaH 3HaUKOM «OTIMYHMK 34paBooXpaHeHuns TagKMKUCTaHaY.

Pykosodcmeo TaOHUKCKO20 20CydapcmeeHH020 MeOUYUHCKO20 yHugepcumema um. Abyanu ubHu CuHo, pedKosneaus #ypHana
«BecmHuK AsuueHHbI» cepdevHo nozopasnadiom Mywappag A6OyzahgoposHy ¢ obuneem u xenaom eli 00a2UX Aem *HU3HU, yCrexos
8 mpydoeoli desmenbHocMU U cemeliHo20 b71a20Mony4us
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CAHTMHOB AXXYMABOM PAXMATOBUY
00KmMop MedUUUHCKUX HayK, npogeccop

70 net co AHA poXKaeHUA

[Lxymaboii PaxmatoBuy CaHrHos poaumnca 22 despana 1952 roga B cene Matya MaTumHcKoro paitoHa JleHMHabaackon 061actu TafKMKCKoM
CCP. Mocne oKoHYaHuA cpeaHel wkonbl Ne 2 MatumHcKoro pavioHa B 1958 rogy noctynun 8 TTMU um. Abyanu nbHu CUHO M yCNewHo ero 3aKoHYuA
8 1974 roay. C 1974 no 1976 rr. npoxoaun MHTEPHATYypy B Ka4ecTse Bpada-xmpypra B PecnybamkaHcKon KnmHuyeckor 6onbHuue Ne 1 r. ywanbe. Mo
OKOHYaHWUW MHTepHaTypbl B 1976 roay oH 6bln HanpasneH B MaTuMHCKWMIA paiioH, rae paboTtan 4o 1980 roga B KayecTse Bpaya-xmpypra v 3amectutens
rnagHoro Bpaya MatumHckoint LIPB. C 1980 no 1982 rr. CaHrHoB [.P. npoxoaun KAMHWUYECKYo OpAnHaTypy Ha 6ase Kadgeapbl rocnmtanbHoM XMpyprm
TIMW um. Abyanu nbHu CuHo. C 1982 no 1985 rr. paboTan BpauoM-XMPyprom 1 3aBefioBasl OTAENEHWEM TopaKanbHoW xmpyprum FKB Ne 5 r. ywaH6e.

YunTbIBaA BbICOKMI NPOdeCCcMOHaNM3M 1 OpraHM3aToOPCKME KayecTBa Moaoaoro cneumnanucta, CaHrnHosa [.P. B 1985 rogy HasHayatoT HavabHU-
KOM OTAena KaapoB v y4ebHbIX 3aBeaeHnit MUHUCTepCTBa 34paBooxpaHeHmna Tagwukckoi CCP, rae oH npopabotan go 1987 roga. C 1987 no 1991 rr. oH
6b11 rNaBHbIM BPayom PecnybanKaHCKOrO OHKOIOMMYECKOTO AMCNAHCEpPa, @ B CamMble CIOMKHbIE Nepuoabl ANA cTpaHbl, ¢ 1991 no 1996 rr., oH BO3r1aBuA
YnpasneHue 34paBooxpaHeHna Xykymara r. [ywaHbe.

C 1996 no 2000 rr. CaHrnHos [.P. aBnanca npopekTopom no neyvebHom paborte TTMY um. Abyanm nbHmu CuHo. B nepurog ¢ 2000 no 2011 rr. Jxkyma-
60i1 PaxmaToBuy TpUKAbI M3bmpaeTtca genytatom Magskancv HamosHgarod Magskancy Onm PT (2000, 2005 1 2010 rr.). B 2011 roagy MoctaHoBneHnem
MpasuTenbcTa Pecnybankun Tagmukuctad CaHrnHos [.P. HasHayeH nepsbim 3amectutenem lMpeaceaatens Coramniickoit obnactu, rae pabotan go 2015
roga. C 2015 roga no HacToswee Bpema CaHruHos [.P. pabotaeT npodeccopom Kadeapbl OHKONOTUM U ly4eBOM AMarHoCTMKM TTMY um. Abyanu nbHu
CuHo.

B pasHble roabl cBoel 06LLECTBEHHO-NONUTUYECKOM, BPaUebHOM U Hay4YHO-NEAArornyeckon AeATeNbHOCTU OH BbINOJIHA/ CaMble OTBETCTBEHHbIE
paboTbl, ABAAACL YneHom Konnern Munsgpasa PT (1991-1996), uneHom Mpesungnyma UK npodcotoza meamumHckmx pabotHukos (1990-1997), une-
Hom Mpesnamyma ObwectBa KpacHoro Monymecaua TagskukuctaHa (1993-1996), uneHom peakonnerum ypHanos «Lundo» (1993-1996), «BecTHuk
ABuueHHbI» (1990-1996), «Xupyprua» (2009-2011), uneHom Poccuiickoro obLiecTsa KanHUYeckmx oHkonoros RUSSCO (c 2015 r.), uneHom Peaepaumm
oHKonoros EBpasuu (c 2017 r.), uneHom EBponeiickoro obLectsa meanuUMHCKMX oHKonoroB ESMO (c 2018 r.), uneHom 1 3amecTuTenem npeacesatens
AuccepTaumoHHoro coseta [, 737.005.01 «Xupyprus, oHkonorna» (2005-2007), aenytatom Magskanca HapoaHbIx AenytaTos r. Jywan6e (1990-1995),
aenytatom MH MO PT (2000, 2005, 2010), aenytatom Magskanca HapogHbix genytatos Corauiickoin obnactu (2015-2017), Mpeaceaatenem dpakumm
HAONT 8 MapnamenTe (2002-2011).

OCHOBHbIMM HanpPaBAEHUAMM Hay4YHOW U TBOPYECKOW AeaTenbHOCTM npodeccopa CaHrMHosa [.P. ABnsAtoTCA 06LWECTBEHHOE 34PaBOOXPaHEHME,
3aKOHOAATENbCTBO B ChHepe 34paBOOXPAHEHMA, SMUAEMMONONUA, OHKoNOMMA, xupyprua. B 1997 rogy CaHrvHoB [.P. 3alwmTun KaHAWMAATCKYO Anccep-
Taumo Ha Temy «MenaHOMa aHaNbHOro KaHana», B 2002 rogy — AOKTOPCKYIO AMUCCEPTALMIO HA TemMy «PaK KOXW, KAMHWKA, ANArHOCTUKA U IeYeHune».
Mog, ero pykoBOACTBOM 3alLuLLeHbl ABe KaHAMAATCKMe aucceptaummn 8 2007 n 2011 rr., u B HacToALLee BpeMA TPU aCNUpaHTa BbINOHAIOT HayYHble
nccnefoBaHuA.

[xymaboii PaxmatoBny CaHTMHOB ABNAETCA aBTOPOM 6onee 245 nybanKaumii, 6 paLMOHaNM3aTOPCKUX NPeaNoXKeHnit, 6 moHorpaduii, 8 KHur B
coaBTopCTBE, 13 MeToaunueckunx pa3paboTtok 1 HaumoHanbHOM nporpammbl. B nepuog, ¢ 2000 no 2011 rr. um pa3paboTaHbl NpoeKTbl 12 3aKOHOB B pas-
JIMYHbIX cdepax 34paBoOXpaHEHUsA pecnybanKu.

Mpodeccop CaHrnHos [.P. BbICTynan ¢ HayyHbIMK AOKNAAAMM HA Pa3NYHbIX popymax 3a pybeskom (ABcTpus, benbrus, BennmkobputaHus, Ben-
rpus, fepmanus, flonnaHaus, Ucnanus, Utanus, Kasaxcran, Kambogka, Henan, Monblua, Poceus, CLUA, Tannana, YkpanHa, @uamnnuubl, @paHums, KOx-
Han Kopes u ap.), npeactaBnas nHTepechl Pecnybavku TagsKMKUCTaH.

3a BblAaKoLWMECA 3aCNyrv B 0BOLLECTBEHHOM, NONUTUYECKOM U HayuHoW cdepe B 1994 roay CaHrmHoB [.P. yaocToeH 3BaHUA «3ac/yKeHHbI paboT-
HUK Pecnybinkm Tagxukuctan» v B 2011 rogy HarpaskaéH meganbto «20-netvie HesaBUCMMOCTM Taf KUKMUCTaHa».

Pykosodcmeo Tad#UKCK020 20Cy0apcmeeHH020 MeOUYUHCKOo20 yHusepcumema um. Abyanu ubHu CuHO U pedKonneaus #ypHana
«BecmHuK AsuueHHbI» cepdeyHo no3opasaarom [xymabos Paxmamosuya co C/Ia8HbIM obUeemM U #enarm emy KpernKozo 300p0ebs,
0os120/1€MUS, OMMUMU3MQ U 6OBWUX YCriexos 8 mpyooeoli
OeamesnbHocMU
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— KaHOudam MeOdUYUHCKUX HAYK, doyeHm
{

DOADABAEB PAXUM JANABAEBUY

60 net co AHA poxKAaeHUA

[apnabaes Paxum Jagsabaesny pogunca 28 aHeapa 1962 roga. B 1984 rogy oKOHUMA € OTAKYMEM NedebHbli GakyabteT TTMU um. Abyanu MbHK
CuHo, a B 1986 roZly — KIMHWYECKYIO OpAMHATYPY Ha Kadeape KOXKHbIX U BeHepuyeckux bonesHeir. B 1989 rogy nog, pykosoacteom npodeccopa MM.T.
30MpoBa 3aLLMTUA KaHAMAATCKYIO anccepTaumio B LieHTpaibHOM KOXKHO-BeHeponornyeckom nHctutyte (LLKBU). C 1989 roga paboTtan acCUCTEHTOM Ka-
deapbl gepmatoBeHeponorun TTMY um. Abyanmn nbHm CuHo, a ¢ 2000 roga 1 nNo HacTosALLee BpeMA ABASETCA AOLEHTOM 3TO Kadeapbl.

[anabaes P.[. Bo Bpems y4€bbl B opAMHATYpeE M acnMpaHType no HanpasaeHduio TTMU um. Abyanu nbHuM CvHO NpoLwweén Kypcbl nasepo- u ped-
nekcotepanuu B LLKBM 1 B TeueHne psaga neT Obln aKTUBHBIM Y4aCTHUKOM BbICOKOTOPHOM Hay4HO-UCCAeA0BaTeNbCKOM aKkeneauummn TTMY, rae usyyan
0COBEHHOCTM TeYEHUA KOXKHbIX 3a60/1€BaHU Y NOCTOAHHDBIX KUTENEN BbICOKOropbA, paspaboTan spPeKTUBHbIE METOAbI Tepanumu BOIbHBIX NCOPUA3OM
C MCNONb30BAHNEM IA3EPHBIX TyYel.

B 1989 rogy danabaes P.[. agnanca 4neHOM OpraHM3aLMOHHOIO KOMUTETA M aKTUBHbIM Y4acTHUKOM MeKayHapoaHOM HayYHO-NPaKTUYeCcKow
KoHepeHLMn «/lasepbl B MeaMLMHEY, KOTOpas npoxoauna B ropoge Aywanbe. OH 04HWM 13 NepBbIX NPUMEHWU Pa3NUYHble METOAbI 1a3epoTepanum
y 60NbHbIX A€PMaTO3aMM1 U OPraHU30BaN KabUHETbI 1A3EPHOI TEPANUK B FOPOACKOW KAMHUYEeCKoi bonbHULe Ne 1. PesynbTaTbl paboTbl 3Toro KabuHeta
6b1/M BKNKOYEHDBI B TPU KaHAMAATCKME AnccepTaLmm paboTHUKOB Kadenpbl. OH HanaZMn COBMECTHYIO HayYHO-NPAKTUYECKYHO PaboTy ¢ PU3MKO-TEXHM-
Yecknm UHcTuTyTom MM, C.Y. Ymaposa AH PT, a Takxke ¢ MHcTUTyTOM Xmmnn um. B.U. HUKMTMHA AH PT no BHEeAPEHWIO HWU3KO- N BbICOKOMHTEHCUBHbIX
Na3epoB B NPAKTUYECKOE 34paBOOXPAHEHME, @ TAKXKE METOA0B CNEKTPOCKOMNUU B AMArHOCTUKE KOXKHbIX 3ab0neBaHU.

[apabaes P.[. Ha NpoTAKeHUU pAja NET ABNAETCA PYKOBOAUTENEM KIMHUYECKMX OPAMHATOPOB Kadeapbl. B ropoackol KanHuyeckoi 6obHULE
Ne 1 poueHT anabaes P.[. npoBoanA exemecsyHble 06X0abl, EXXErofHO KOHCYNbTUPOBAN U HasHayan Tepanuto 6onee TPEMCTaM NaLMeEHTaMm, YTo Ha-
MHOTO YNYYLLW/IO KaYeCTBO UX KU3HMU.

[apabaes P.J. agnaetca asTopom 60n1e 130 HayyHbIX paboT, UMeeT ABa MEXAYHAPOAHbIX NaTeHTa U 6onee AECATU HAYYHO-METOLMYECKUX PEKO-
MeHAaLMA. MM HanucaHbl ABe MaBbl y4ebHUKa «BeHepuyeckue bonesuun». Paxum [Jagabaesuy NnpuHUMan yyactme B MEXAYHAPOLHbIX KOHbepeHLu-
Ax B CaHkT-MeTepbypre, Kuese, XopBaTnM No Bonpocam opraHM3aumm MonogéxHbIX MeAUKO-KOHCYNBTaTUBHbIX oTaeneHuii (MMKO). Ha npoTaxeHnm
HECKO/IbKMX IET OH paboTan B oprkomutete M3 PT no BHeApeHWIo B Hallel pecnybiunke yenyr, [obpoxKenaTenbHbIx K MONOAEKM. MpK ero akTMBHOM
yyacTum 6b110 oTKpbITo 21 MMKO, KoTopble ycnewHo paboTatoT 1 B HacToALLee BPeMS.

[HoueHT [Jaaabaes P.[. akKTUBHO y4acTByeT B 0OLLECTBEHHOW *KU3HM Kadeapbl, yHuBepcuTeTa U 60abHULBI. OH B 2008-2012 rr. 6bI1 BHELWTATHLIM
T7IaBHbIM CMELMANMCTOM FOPOACKOro OTAeNa 34paBooxpaHeHms [lywaH6be, a ¢ 2009 go 2011 roga 6bin 3aMecTUTENEM AEKaHA MEAMLIMHCKOTO daKynbTeTa
TrMY. B 1995-2015 rr. aBAAACA 3aMeCTUTENEM AMpPeEKTOpa Accoupaumm Bpauel 4epMaToBeHeponoros Pecrnybimkm TagKMKNUCTaH.

Paxum [lagabaeBny nonb3yeTca 3ac/yKeHHbIM YBAXKEHUEM KOJIET, Apy3el U CTyAeHYeCKoM MONOAEKMN. OH — BbICOKOKBANMGULMPOBAHHBIN Bpay
W Nesaror, BEPHbIN U UCKPEHHWI TOBAPWLL, OT/IMYHbIV CEMbAHWH, OTeL, YeTbIPEX AeTei.

Pykosodcmeo TaOHUKCKO20 20CydapcmeeHH020 MeOUYUHCKO20 yHugepcumema um. Abyanu ubHu CuHo, pedKosneaus #ypHana
«BecmHuK AsuueHHbl» no3opasnsom [adabaesa Paxuma [adabaesuya c tobuneem u xenarom emy
Kpernkoao 300posbA, cyacmbs U ycrnexos 8 danbHeliweli npakmuyeckod,
nedazoauyeckoli U Hay4yHol desmensHOCMU
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CA®APOB AKAPAP MY3APPAPOBMY
00KmMop MeOUUUHCKUX HayK, doyeHm

60 net co AHA poXKAeHUA

Cacdapos [xadpap Mysaddaposuy poaunca 12 pespansa 1962 roga B cene Yopbor Bapsobckoro paitoHa B cembe cayKalumx. B 1979 rogy 3akoHumn
wrkony Ne 25 r. Aywanbe. B 1979 rogy noctynun v B 1985 rogy 3akoHuMn negmuatpuueckuii pakynstet TTMU um. Abyanu nbHmn CrHo. C 1985 no 1993
rofpl paboTan TPaBMaToN0rOM-0pPTONEA0M OTAENEHUA feTcKov opToneaun PKB Ne 3.

C 1993 r. Cadpapos [1.M. pabotan accucteHTOM Kadeapbl TpaBMmaTonorMm v optoneamu v BMX TTMY um. Abyanu nbHmn CuHo, a ¢ anpens 2022 roga
ABNAETCA JOLEHTOM 3TOM Kadeapbl.

B 2005 r. M 3alUmLLEHa KaHAUAATCKAA AUccepTaLma Ha TeMy « XMPYPruyeckoe eveHne YpesmblLLeIKOBbIX NEePesIOMOB NAeYEBOM KOCTU y feTel.
B 2019 r. 3aLLMTUN [OKTOPCKYIO AUCCEPTALMIO Ha TeMy «OCOBEHHOCTU XMPYPrUYECKOTO IeYeHUs BPOKAEHHOTO BbiBMXa beapa B TagKMKMCTaHe .

B 1990 roay Cadapos [.M. Bnepsbie B Pecnybinke TagsKMKUCTaH BbINOAHWA OTKPLITOE BNpaB/ieHWe BPOXKAEHHOIO BbiBMXa beapa, a 8 2007 roay
MM BriepBble B CTPaHe BHeAPEHb! 1 BbINOIHEHbI ONepaLLyy No 3HAONPOTE3UPOBAHUIO KOJIEHHOIO U Ta306e4peHHOTO CYCTaBOB.

Cadapos [.M. asnsetca aBTopom 6onee 140 Hay4HbIX paboT 1 4 nateHToB. B 2006 r. UM M3gaHa MoHorpaduma «4pe3mbilLenKoBble Nepesombl
naeyeBon Koctu y aeteit». B 2012 r. oH BbinycTuA y4ebHMK no BMX ans cTyaeHToB, OpAMHATOPOB M aCNMPaHTOB MeAMLMHCKMX By30B. B 2016 r. Cadapos
[.M. u3gan moHorpaduto «CoBepLLeHCTBOBaHWE OPraHU3aLmMn MeSULMHCKOV NMOMOLLM U TaKTUKM JIEYEHUA BPOKAEHHOIO BblBMXa benpay.

Lxadap Mysaddaposuy Bceraa BbINONHAET CBOM 06A3aHHOCTM C YECTbIO M AOCTOMHCTBOM, OH MO/b3YETCA BONbLUMM YBAXKEHUEM CPEaM CTYLAEH-
TOB, KONNET U NALMEHTOB.

Pykosodcmeo TaO#UKCK020 20CydapcmeeHH020 MeQUYUHCKO20 yHugepcumema um. Abyanu ubHu CuHo, pedKosneaus #ypHana
«BecmHuK AsuueHHbI» cepdevHo nozopasasiom Cagpaposa Axcagapa My3zapgaposuya ¢ robuaeem u xeaarom emy Kpernkoao
300posbs, ycriexos 8 pabome u cemeliHO20 c4acMbsA
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UCAEBA MAB/XXYAA CUPOAXUAANHOBHA

17 pespansa 2022 200a Ha 80-m 200y H#U3HU yW1a U3 HU3HU pogeccop Kagedpbi
depmamoseHeposozuu TTMY um. Abyanu ubHu CuHO, 00OKMOpP MeOUUUHCKUX HAYK,
npogpeccop Ucaesa Masdxcyoa CupodxuddUHOBHA

Mcaesa M.C. pogmnack 19 mnionsa 1942 ropa B Konxosabagckom paitoHe (HbiHe — banxu) XaTnoHcKol obnactu. B 1966 rogy OKoHYMAA C OTIMYMEM
TIMWU um. Abyanu nbHM CnHO M Bblna HanpaeieHa B ropos KaHnbagam, rae Ha TOT MOMEHT MPU FOPOACKOM NOAMKAUHMKE GYHKLMOHMPOBAA TONbKO
KabuHeT gepmartonora. Mpy noaaepKe MecTHOro otaena 3apasooxpaHeHna M.C. MicaeBa opraHun3oBana KaHWbagamcKuii KOXKHOBEHEPONOTMYECKINIA
AvcnaHcep Ha 25 Koek, rae Ao 1968 roga pabotana maeHbiM Bpayom. B 1968-1970 rogax Npoxoamna KAMHUYECKYIO opaMHaTypy, a 3aTem Ao 1974 ropa
oby4anacb B 04HOM acnMpaHType Ha Kadeape KOXKHbIX M BeHepuUeckux bonesHeint TTMU um. Abyanm nbHun CuHo.

B 1974 ropy nog, pyKoBOACTBOM M3BECTHOrO npodeccopa PaxmatoBa b.P. 3alwmTnna KaHAUAATCKYO AMCCEPTaLIMIO HA TeMy « KOMBUHUMPOBAHHbIN,
YNNOTHEHHDBIV MeToA, NevyeHns 6obHbIX cudpuamcom». B 1990 roay Ucaesa M.C. nonyumna 3BaHue foueHTa Kadeapsl, a B 1999 rogy 3awmrunna goktop-
CKYIO AMCcCepTaLmio No Teme «3INUAEMUONOMUA U HOBble METOAbI edeHnn cudunmca B TafKMKUCTaHE», U 3aTeM el BblNo NPUCBOEHO 3BaHKe npodec-
copa Kadeapbl. Ucaesa M.C. Ha NPOTANKEHUM BCEX NOCAEAYIOLLMX NIET U A0 NOCAEAHENO AHA CBOEN KM3HW BHOCWU/IA CBOW 3HAUMMbIV BKNA4, B y4ebHyto,
Hay4HYO U nevebHyto AeATenbHOCTb Kadeapbl.

JestenbHocTb M.C. McaeBoit, Kak Bpaya W y4éHoro, bbiia TECHO CBA3aHa Kak C AepMaTonornen, Tak v ¢ BeHeponorveit. OHa BrepBble B MUpe
YCMELUHO BHEAPUAA B KAMHUYECKYH NPAKTUKY IMMAOOTPOMNHbIN METOA BBEAEHUA aHTUOMOTUKOB NP SIe4eHUM 6ObHBIX PaHHUMK popMamm cuduamca.
[aHHas paboTa nonyunna mexayHapogHyto npemuio «IKO». EE nepy npuHaanexkmt okono 400 Hay4HbIX TPYAOB, MOCBALLEHHBIX PAa3/IMYHBIM acrEKTam
[1lePMATOBEHEPO/IOTUM, B TOM YMC/E YHEOHUKN ANA CTYAEHTOB MEAULMHCKUX By308B, 3 MOHOrpaduu Ha rocyfapCTBEHHOM A3blKe, 20 METOANYECKMX Pa3-
PaboTOK U peKOMEHAALMI ANA CTYAEHTOB MEAULMHCKMX BY30B, 9 METOAUYECKUX MOCOBUIA M 6 MPOTOKO/I0B BEAEHUA KOXKHBIX M BEHEPUUYECKMX BONbHbIX
[NA Bpayei NPaKTUYECKOro 34paBoOXpaHeHus, 2 NaTeHTa Ha M30bpeTeHune, 6 PaLMOHANN3ATOPCKUX NPELIOKEHNN.

OHa MHOTOKPATHO ABNANACH PELLEH3EHTOM U ONMNOHEHTOM KaHAWAATCKMUX M LLOKTOPCKMX AnccepTaumid. Mog pykosoacteom npodeccopa M.C. Ucae-
BOM 3aLLUMLLEHBI 7 KAaHAMAATCKMX AWCCEePTaLMin. PesynbTaTbl e€ Hay4HbIX MCCe0BaHMIM Obln NpeACcTaBAeHbl Ha KOHGEPeHLMAX, Cbe3aax, CMMNO3MyMax
KaK B Pecnybaunke TagKMKUCTaH, Tak 1 B Poccuu, 1 3a pybexkom (KaHaaa, lfepmanus). Mpodeccop M.C. UcaeBa saBnsnack NOYETHbIM YneHoOM bonbworo
yuéHoro coseTa TTMY um. Abyanun nbHu CMHO, YNEHOM LMCCEPTALLMOHHOMO COBETA, GaKyNLTETCKOTO YYEHOTO COBETA, MeXKKadeapanbHOWM KCNEPTHOM
npobeMHOM KOMUCCUM, YNeHOM accoumaummn «KomuteT Mupay. 3a 4OCTUrHyTbIe yenexu npodeccop Mcaesa M.C. 6bina yaocToeHa 38aHNA «OTAUYHUK
3apaBooxpaHeHuna CCCP (1989), opaeHa «Lapad Il ctenenmn» (2002), 3BaHuA «3acnyxeHHoro paboTHMKa TagxumkuctaHa» (2009), meganu «MoYETHbIN
3HaK Komuteta Mupa» (2021).

Masgyaa CvpoaKnaanHoBHa McaeBa 0TAMYanach CTOVKMM XapaKTepoM, LeneycTpeMaEHHOCTbLIO U BbICOKUMM MOPA/IbHO-3TUYECKUMM NPUHLLU-
namu. E€ oTaMyany noaMHHAA UHTENNIMIEHTHOCTb, YYTKOCTb, MPOHULLATENbHOCTb. ABAAACH NPOPECCMOHANOM BbICOKOTO KNacca, OHa OXOTHO Aennnach
CBOVMMM 3HAHWAMM U BCErLA MOTUBMPOBAA CBOMX KONET Ha JOCTUNKEHUE Lieneil.

CseTnan namaATb 06 Mcaesolt M.C. HaBceraa COXpaHWUTCA B cepALLax eé Koer, a HavaTble eto Aena byayT LOCTOMHO NPOJO/KaTb €€ YUEHUKN.
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Hexpoaor

30UPOB NOAABOH TOLUMATOBMY

4 mapma 2022 2000 He cmario npogheccopa Kagedpsl depmamoseHeposnoauu TTMY
um. Abyanu ubHu CuHo, YneH-Kopp. AH PT, Bokmopa meduyuHCKUX HayK,
npogeccopa 3ouposa ModaboHa Towmamosu4a

3oupos N.T. poaunca 9 mas 1942 ropa B ropoge Kynsabe. B 1959-1965 rogpl 6bin crygeHTom TTMU nm. Abyanmn nbHm CuHo, a ero BpadebHbIii CTaxk
Hayasca ¢ 06y4eHMA B KIMHUYECKOM OpAMHATYpPE Ha Kadenpe KOXKHbIX U BEHepuyecKknx bonesHeit AaHHOro yHuBepcuteta. B 1967-1970 rr. 3ompos M.T.
ABNANCA ACNMPAHTOM, a 3aTEM aCCUCTEHTOM 3TOM e Kadeapbl. KaHAUAATCKYO AuccepTaLmio Ha Temy «M3ydeHne HEKOTOPbIX MOKasaTenei KPoBETBO-
PEHMA U GYHKLMOHANBHOTO COCTOAHWA KOXM HONbHBIX NCOPUA30M, Ie4eHHbIX reMoTpaHcdy3uei u y-rmobyamHom» 3oupos M.T. 3awwmTn 8 1970 roay,
a nocne 3almMTbl KAHAMAATCKOM auccepTaumm pabotan Ha AO/MKHOCTU goueHTa. B 1982 roay 3oupos M.T. 3aLwuTia AOKTOPCKYHO AMCCEpTaLMIO Ha Temy
«IK3ema, HeipoaepPMUT U NCOPUa3 y AeTel B TaAKMKCKOM KAMMaToreorpaduyeckom pervoHe (ocobeHHOCTH, pacnpocTpaHeHme, adpdeKTMBHOe aTan-
HOE NleYeHme)».

C 1982 roga nocne 3aLmThbl LJOKTOPCKOM anccepTaumm, 3ompos M.T. 6bin M3bpaH 3aBeaytoLmm Kadespoit AepmaToBEHEPOIOrMM M NpopaboTan Ha
3ToW JoMKHOCTY Bo 2015 roaa. 3a nepuog, ceoelt aeatenbHocTM MogaboH TowMaToBWY OpraHn308an 6OMbLIYIO HAYYHYIO WKOANY fepMaTOBEHEPO/IOrOB,
NOATOTOBMA MHOFOYMUCIEHHbIX CNELMANNCTOB, KOTOPbIE NO Celi AeHb YCnewHo paboTatoT Kak B Pecnybnnke TagKMKUCTaH, Tak M 3a eé npeaenamu (Poc-
cuiickan ®epepaupsa, CLUA, Uspaunnb, OAI). Mpodeccop 3ompos MN.T. nogrotosun 12 4OKTOPOB M 45 KaHAMAATOB MEAMLMHCKUX HayK. Cpean y4eHUKOB
3ouposa M.T. Takue nsBecTHble npodeccopa, Kak Kacbimos O.U., Ucaesa M.C., Ymaposa 3.K., Akybosa 3.X., HasxmuaamHosa M.H., Pagkabos A., Uco-
muaamHoB AWM., Myctadakynosa H.U., lOcynos A.W.

3oupos M.T. pykoBoaun Kadeapoi B TAXKENbIM Nepuos, rpaxkaaHCKoN BoMHbI B TafXKMKUCTaHe, Korga Ha GoHe OTTOKa Hay4YHO-Meaarormieckux
Kaf,poB, NPOUCXOANAM U3MEHEHUA U B NPAKTUYECKOM 34paBOOXPAHEHUM, XapaKTepu3ytoLmeca cboem B LeATeNIbHOCTU f,epMaTOBEHEPONOMUYECKUX Y4-
peXaeHui, PocTom MHOEKLMOHHbIX 3a0601eBaHMIA KOXKM U bonesHel, NnepesatoLmxca NoaosbiM nyTém. OfHaKo 6onblume opraHM3aLMOHHbIE COCOBHO-
CTW U BbICOKMIA Hay4HblIM noTeHuman npodeccopa 3onposa MN.T. N03B0ANAN YKPENUTL M BOCCTAHOBUTL PaboTy AepMaTonornyeckoi ciybol Pecnybamnku
TafKMKMCTaH. B aToT nepmog 3ounpos MN.T. 06beauHUA CNeumanncToB BCex PErMoHoB pecnybaunku, cosgan Accoumaumio aepmatoeHeposioros Pecny-
6/1MKM TagKMKUCTAH, YTO NO3BO/IUAIO eMY CKOHLIEHTPMPOBATb HAaY4HbIV NOTEHLMAN U NPOBOAUTL HAy4Hble MCCNeL0BaHUA MO aKTyaNbHbIM Npobaemam
[epMaToBEHepPO/IOTUH.

HecmoTps Ha TpyaHOCTH, chOPMMUPOBABLLMECA B CTPAHE NOC/IE FPAKAAHCKOW BOWHbI, KOTOPble XapaKTepu3oBanuch Caboi matepuanbHO-TEXHU-
yeckoii 6asoii, No MHMLMaTBe 3oMpoBa M.T. Hayanacb COBMeCTHas paboTta ¢ PU3NKO-TEXHUYECKUM MHCTUTYTOM MM. C.Y. YMmapoea AH PT, HUM akywwep-
CTBA, MMHEKOIOMMMU U NeauaTpuK, a Takxke ¢ Kadeapamn MUKpobronorum, natoGusmnonornm, rmcTonormm, XMpyprum, yponorum, oHKonoruu. Ha crbike
HayK NPOBOAWANCH UCCNIEA0BAHUA MO U3YUYEHWIO NATOreHe3a, KMHUKO-3INUAEMUONOMMYECKUX OCODEHHOCTE PACNPOCTPAHEHHDIX, TAXKENBIX U reHeTUYe-
CKM 0BYCNIOB/IEHHbIX A,EPMATO30B C NOCAeAyoLLe pa3paboTKoi IPPEKTUBHBIX ANATHOCTUYECKMX U TEPANEBTUYECKUX METOAO0B.

3oupos M.T. BHEC OrPOMHbIN BKNAA, B MPAKTUYECKOE 34paBOOXPaHEHME, UM Pa3paboTaHbl MHOTOUYUC/IEHHbIE NATEHTbl U PaLLMOHAIN3ATOPCKME
NpesIoXKeHUA, BHEAPEHBI METOAbI AUATHOCTUKMN U Ie4eHus, KoTopble 3GGEKTUBHO UCMONL3YHOTCA B MEAULIMHCKON NPaKTUKe.

Ha npotsaxeHun mHorux net npodeccop 3ompos MogaboH ToLMaToBWUY ABASACA MPOPEKTOPOM MO HAY4YHOM U U3JaTeNbCKo aeatensHocTn TTMY
M. Abyanu M6HU CUHO U BHEC HEOLLEHVUMBbIV BKIAA, B PA3BUTUE TaJKUKCKOM MEAMLIMHCKOM HayKu. 3a fOCTUrHYTble ycnexv 3ompos MN.T. 6bin n3bpaH
Y/IeHOM-KOPPECNOHAEHTOM AKaZeMunn HayK TagsKMKUCTaHa, yaoctoeH npemun IKO. OH onybaunkosan 6onee 400 paboT No akTyasnbHbIM BOMPOCAM
[lepMaToBEHEPOOruH, B TOM Yncie 15 moHorpaduii. C MOMeHTa OCHOBAHMA U B TEYEHWE AONTUX IET OH OblN aKTUBHBIM YIEHOM PEAKONIErUM XKypPHaNa
«BecHUK ABULEHHbBI».

3oupoB MopaboH ToWMaTOBMY NMPOXKUA APKYIO KU3Hb, BCEMAA UMEN aKTUBHYHO No3uumto. OH 6bln 0fapEHHBIM YYEHBIM, €0 OT/IMYA/IN BbICOKMIA
npodeccMoHann3m, KusHetobue n oNTUMM3M. Bes ero u3Hb — 3To BeCKOHeYHasn NpefaHHOCTL CBOEMY AeNy U CyKeHUto ntoaam. OH Bcerga npoTarv-
BaN PYKY MOMOLLLM HY}KAAIOLMMCA B HEM U LLLEAPO AeNNCA CBOMM 6OraTbiM LEEHHbBIM OMbITOM.

CseTnan v pobpas namatb o npodeccope 3onpose M.T. HaBCeraa COXPAHUTCA B HALIMX CEpALaX.
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IIPABUAA OPOPMAEHMSI JKYPHA ABHEIX ITYBAUKALIN

Hacroswpue «Mpasuna...» cocraBneHbl Ha 0CHOBe «EAuHbIX TPe6oBaHMIA K pyKONMcAM, NpeacTaBafemMbiM B 6MOMeAULIMHCKUE KyPHanbI», chpopmy-

NMPOBaHHbIX MeXAayHapoAHbIM KOMUTETOM PeAaKTOPOB MeAULMHCKUX XKypHanos (www.ICMJE.org)

NMoaroToBKA PYKONMUCKU

PyKonuck cTaTby foKHa ObiTb NPeaCcTaBieHa Ha PYCCKOM UK
aHIUICKOM A3bIKax U HabpaHa Ha KOMMbHOTEPE C MCMO/b30-
BaHMem nporpammbl MS Word 2007 (rapHutypa Times New
Roman, pasmep wpudta 14, nxtepsan 2,0) u pacneyataHa B 2
9K3eMMN/IApax Ha OAHON CTOpOHe nucTa dpopmata A4 c obssa-
Te/IbHbIM NPeAOCTaBNAEHUEM 3NEKTPOHHON BepCUM CTaTbk. Pas-
Mepbl noneii: ceepxy — 2,0 cm; cHusy — 2,0 cm; cnesa — 3,0 cm;
cnpaBa — 2 cm. Bce cTpaHULbl, HAUYMHAS C TUTYNbHOW, AOMXKHbI
6bITb NOCNEA0BATENBHO NPOHYMEPOBAHbI.

O6bEM NOMHOPa3MEPHOM OPUTMHANBHOW CTaTbW LOKEH CO-
cTaBaTb 15-20 cTpaHuL,; 0630pHoi cTaTbn — He bonee 30 cTpa-
HULL; CTaTbW, NOCBALLEHHOM ONUCAHUIO KAMHUYECKMX Habntoae-
HWWA, He Bonee 8 cTpaHuL,; 0630pa MaTepUanoB KoHGepeHLMi
— He 6onee 10 cTpaHuL,

PyKonucb CTaTbi AONMKHA COCTOATL U3 CAEAYIOLIMX 3/IEMEHTOB:
TUTYNbHOTO /INCTa; aHHOTaLMK (pe3tome); MHULMAN0B U pamu-
Nun aBTopa (aBTOPOB); Ha3BaHMA; BBeAEHWA (aKTyanbHOCTH);
LeNN UCCNeioBaHUA; OCHOBHOW YacTu; BbIBOAOB (3aKNto4eHus)
M CMMCcKa Autepatypbl. OCHOBHAA YacTb OPUrMHANbHOM CTaTby
[IONKHA COfiepXKaThb pa3aesbl: «MaTtepuan u meToabl», «Pesyb-
TaTbi», «O6CYyKaeHMe.

Ha TUTYNbHOM CTpaHuue [aéTca chedylowas MHbopmauma:
NosHOe HasBaHWe CTaTbW; MHWUMANbl M GaMuaMKM aBTOPOB;
oduLManbHOe Ha3BaHME U MeCTOHaxoXaeHue (ropoa, cTpaHa)
yupexaeHunsa (yupekaeHuit), B KOTOPbIX BbINOAHANACL paboTa;
ONA KONOHTUTYNA — COKPALLEHHbIA BapWaHT Ha3BaHMA CTaTbM
(He 6onee 50 3HaKOB, BKAKOYAA NPO6ENbI M 3HAKM NPENUHaHKA);
KAtoueBble cnoBa (He bonee 6), ceBefeHMs 06 aBTopax. 34echb
Ke HeobxoaMMO NpeaocTaBUTb MHPOPMALMIO 06 WMCTOUHMKAX
CMOHCOPCKOWM NOAAEPIKKM B BUAE rpaHTOB, 060pya0BaHuA, ne-
KapCTBEHHbIX CPEACTB; 3acBUAETENbCTBOBATb 06 OTCYTCTBUM
KOHOAMKTa MHTEPECOB; YKa3aTb KOMYECTBO CTPaHML, TabauL
1 PUCYHKOB, a TaKKe — aApec ANs KOPPecnoHAeHUMH (Mprmep
0bOPMIEHNA TUTYNIbHOM CTPAHMLLbI CM. Ha CaiiTe KypHasna).

HasBaHuWe cTaTby [AO/MKHO ObITb NAKOHUYHBIM, MHMOPMATHB-
HbIM M TOYHO OMPEeAENaTb CoaepKaHue cTaTbu. Kntoyesble cno-
Ba c/ieayeT noabupaTtb COOTBETCTBEHHO cnncky Medical Subject
Heading (MeguuuHckue npeameTHble pybpuKKM), NPUHATOMY B
Index Medicus.

B cBegeHusx 06 aBTOpax yKasblBaloTCA GpamMuanMKM, MMeHa, OT-
yecTBa aBTOPOB, YYEHbIE CTEMEHM U 3BaHUA, AO/KHOCTU, MECTO
paboTbl (Ha3BaHME YUPEKAEHWA U €0 CTPYKTYPHOrO noapassae-
NIEHWs), a TaKKe cnepyowme naeHtTueuKkatopsl: Researcher ID
(WoS), Scopus ID, ORCID ID, SPIN-kog, (PMHLL), Author ID (PUHLL).
B agpece anA KOppecnoHAeHUMU creayeT yKasaTb MOYTOBbIN
MHAEKC M aapec, MecTo paboTbl, KOHTaKTHble TenedOHbl U INeK-
TPOHHbIV aApec TOro aBTopa, C Kem ByaeT OCyLLecTBAATLCA pe-
[JaKUMOHHasA nepenncka. Aapec ANA KOppecnoHAeHUMM ny6aun-
KYeTCsi BMECTE CO CTaTbEN.

B aHHOTauuu (pestome) OpUrMHaNbHOW Hay4HOW CTaTbu 06f-
3aTeNlbHO cnefyeT BblaenuTb pasgensl «Lenb», «Matepuan un
MeToapI», «Pe3ynbTaTbl», «3akntoyeHWe». AHHOTaLMA npeso-
CTaBNIAETCA Ha PYCCKOM M aHIIMIMCKOM A3blkax (250-300 cnos)
W OOMKHA BbITb NPUrOAHOM A1 ONy6AMKOBAHUA OTAE/NbHO OT
CTaTby. AHHOTALMM KPaTKUX coobLueHuii, 0630poB, cyyaes U3
NPAKTUKK HE CTPYKTYPUPYIOTCA, 06BEM MX JOMKEH COCTABAATL
He meHee 150 cn0B. AHHOTALMK, K/toYeBble CN0Ba, MHPOpMa-
ums o6 aBTopax M Gubavorpaduyeckme CNUCKM OTCbLIAKOTCA
pesaKumMel B 3NEKTPOHHbIE MHOPMALMOHHbIE 63a3bl ANA UH-
Zekcauuu.

Bo «BBeaeHUM» faétcs KpaTkuii 0630p MTepaTypbl Mo paccma-
TpuBaemoit Npobneme, aKLEHTUPYETCA BHUMAHUE Ha CMOPHBbIX
U HepelléHHbIX Bonpocax, dopmynunpyetcs U 060CHOBbIBAETCA
uenb pabotbl. CcblIkM HeobXxoaMMOo AaBaTb Ha NybaAMKaLmu
nocnegHux 10 NeT, a UCNONb30BaHHbIE B CTaTbe UTepaTypHble
MCTOYHMKM A0/KHbI ObiTb CBUAETENbCTBOM 3HaHMA aBTopa (as-
TOPOB) HayuHbIX AOCTUMEHWIA B COOTBETCTBYIOLLEN 061acTH Me-
OMLMHbI

B pasgene «Matepuan n metogpl» HeobxoaMmo Aatb noapob-
HY0 MHGOPMALLMIO KacaTeIbHO BbIBPaHHbIX 06bEKTOB M METOLOB
NCCNeaoBaHNA, a TaKXKe OXapaKTepu3oBaTb MCMONb30BaHHOE
0bopyzoBaHVe. B Tex KIMHUYECKUX UCCEA0BAHUSAX, Tae Neveb-
HO-AMArHOCTUYECKMEe MEeToAbl He COOTBETCTBYIOT CTaHAAPTHLIM
npoueaypam, aBTopam ciefyeT NpefoCcTaBUTb MHPOPMaALMIO O
TOM, YTO KOMWTET MO 3TUKE YUYPEeXAEHWs, rae BbiNOSHEHA pa-
60Ta, 0406PAET U rapaHTUPYET COOTBETCTBME NOCNEAHMX XeNb-
CUMHKCKOM aeknapaumm 1975 r. B cTaTbsX 3anpeLleHo pasmelLaTb
KOHOUAEHUMANbHYO MHPOPMALMIO, KOTOPAs MOMXKET UAeHTUDU-
LMpOoBaTb IMYHOCTb NaLMeHTa (ynom1HaHWe ero pamuanm, Ho-
Mepa uctopum 6onesHu u T.4.). Ha npepocTaBasembix K cTaTbe
PEHTFEHOBCKMX CHMMKAX, aHrMOrpammax M npoumx HocuUTensax
nHpopmauum damuana naumeHTa LOMKHa bbiTb 3aTylWwéBaHa;
doTorpadum TaKKe He LONKHBI NO3BOMATL YCTAHOBUTD €0 INY-
HOCTb. ABTOpbI 0613aHbl MOCTaBUTb B U3BECTHOCTb MaLMEHTa O
BO3MOMKHOM NyB6AMKALMM AaHHBIX, OCBELIAoLWMX 0COBEHHOCTH
ero/eé 3a60n1eBaHNA U NPUMEHEHHbIX SleuebHO-AnarHocTmye-
CKMX METOZOB, a TaKXKe rapaHTUpPOBaTb KOHOUAEHLMANBHOCTb
NP1 pasMeLLEHNN YKa3aHHbIX AaHHbIX B NEYATHbIX U 3NEKTPOH-
HbIX M34aHMAX. B cyyasnx, Korga HEBO3MOXKHO CKPbITb IMYHOCTb
naumeHTa (potorpadmm nnacTMYeCKUX onepaumi Ha auue u
T.4.), aBTOpbl 06A3aHbl NPEAOCTaBUTb NUCbMEHHOE MHOOPMU-
pOBaHHOE COIIacKe NaLMEHTa Ha PacnpoCTPaHeHWe MHpopma-
LMK ¥ yKa3aTb 06 3TOM B cTaTbe (nprmep obopmieHmnsa cornacus
CM. Ha caiTe KypHana). B aKcnepumeHTaNbHbIX paboTax ¢ uc-
nonb30BaHUEM 1abOPATOPHBIX KMUBOTHbIX 06A3aTENbHO AaéTcA
MHGOPMaALMA O TOM, YTO COAEPIKaHME U Mcnonb3oBaHue Nabo-
PaTOPHbIX }KMBOTHbIX NPY NPOBEAEHMUMN UCCEA0BAHNA COOTBET-
CTBOBA/NIO MEXAYHAPOAHbIM, HaLMOHaNbHbIM NpaBWAam Wan
’Ke MpaBMaamM No 3TUYECKOMY OBPALLEHMIO C KMUBOTHBIMU TOTO
YYpexaeHus, B KOTOPOM BbiNosHeHa paboTa. B KoHUe pasgena

153



Ipasura opopmaeHus XKypHAADHBIX MYOAUKAU U

10.

11.

12.

13.

14,

154

[aéTtca nogpobHoe onuncaHMe METOA0B CTaTUCTUYECKOW 0bpa-
60TKM U aHaNM3a maTepuana.

Pasgen «Pe3ynbTaTbl» JOMKEH KOPPEKTHO M LOCTAaTOMHO Mog-
POBHO OTpaKaTb Kak OCHOBHOE COAEpMaHWe MCCAeAO0BaHwiA,
TaK M WX pesynbtatbl. [1a 60blei HarAgHOCTA NONYYEHHbIX
[aHHbIX nociesHue LenecoobpasHo NpesoCcTaBATL B BUAE Ta-
6/11LL, M PUCYHKOB.

B pasgene «O6CyKAeHWe» pPe3y/bTaTbl, NOSYYEHHbIE B XO4E UC-
CNef0BaHMA, C KPUTUYECKMX NO3ULMIA AONKHDI BbITh 06CYM™ae-
Hbl M NPOAHAIN3MPOBaHbI C TOUKM 3PEHUSA UX HAYYHOI HOBM3HbI,
NPaKTUYECKOM 3HAUMMOCTM M COMOCTaBAEHbI C YXKE U3BECTHBIMU
[laHHbIMW APYrMX aBTOPOB.

BbIBOAbI [O/MKHbI BbITb TAKOHUYHBIMK M YETKO cHOpMynnpo-
BaHHbIMW. B HWMX 4,0/MKHbI BbITb AaHbl OTBETbI HA BONPOChI, NO-
CTaB/IeHHble B LW M 3afadax UCCAeA0BaHUA, OTPaXKeHbl 0C-
HOBHble MOJyYeHHble Pe3yNbTaTbl C YKAa3aHUEM UX HOBU3HbI U
NPaKTUYECKOMN 3HAUMMOCTH.

CnegyeT MCNob30BaTh TONbKO OBLLENPUHSATbIE CUMBO/LI U CO-
KpalleHus. Mpy 4acTom MCMONb30BaHUK B TEKCTE KaKMX-TM60
C/IOBOCOYETAHUI OOMYCKAETCA UX COKpalleHWe B Buae abbpe-
BMaTYypbl, KOTOpPas Npu NepBOM YNOMUHaHUM OAETCA B CKOO-
Kax. COKpalleHMa B Ha3BaHMM MOXKHO MCMOb30BaTb TONBbKO B
UCKNIOUMTENbHDBIX CydanX. Bce ¢usnyecKkme BesMUMHbI Bbipa-
KaloTcA B eauHuLax MexayHapogHov Cructemsl (CU). Jonycka-
€TCA YNOMMHaHWE TONbKO MEXAYHAPOAHbIX HeMaTeHTOBAaHHbIX
Ha3BaHMIA IEKAPCTBEHHbIX NPEnapaTos.

CnMCcoK MCNoNb30BaHHOM NUTepaTypbl OPOPMIAETCA B COOTBET-
ctBuK ¢ TpebosaHnamm Vancouver style (https://www.imperial.
ac.uk/media/imperial-college/administration-and-support-
services/library/public/vancouver.pdf). CokpalieHua B Ha3Ba-
HUW KYPHaNOB NpPUBOAATCA B cooTBeTcTBMM C Index Medicus.
06s3aTeNbHO YKa3bIBAOTCA GaMUAUM U UHWLMANBI BCEX aBTO-
poB. Mpu KonnyecTse ke aBTOpPOB Gonee LIECTU [OMYCKaeTcs
BCTaBKa [M ap.] uaum [et al.] nocne nepeuncneHms nepsbIx WeCTu
aBTOpOB. HeobX0AMMO TaKKe NPesocTaBUTb CMUCOK NUTepaTy-

HANPABNEHUE PYKOMUCHU

B pefaKkumMio HampaBAAloTCA ABa 3K3emniapa pykonucu. O6s-
3aTeNbHOW AB/IAETCA OTNPaBKa TEKCTa CTaTby, rpadmyecknx ma-
TepuanoB M CONPOBOAUTENbHBIX LOKYMEHTOB Ha 3/1EKTPOHHbIN
afpec XKypHana avicenna@tajmedun.tj

CTaTbM NMPUHMMAIOTCA PeAaKLMEN NPU HaNUYMKM HanNpPaBieHWs
YUPEXKAEHWA U BU3bl pyKOBOAWTENA (Mpumep odopMaeHns Ha-
MPaB/EHMA CM. Ha CalTe XKypHana).

MpW HanpaBAEHUM B PeLaKLMIO KypHana PYKONUCK CTaTbK K Mo-
CNefHel npunaraeTcs conpoBoAnTeNbHOE NUCLMO OT aBTOPOB,
rae [OMKHbI BbITb OTPAKeHbI Cedytolme MOMEHThI (Mpumep
0bopMNEHNS CONPOBOAWTENBHOMO MUCbMA CM. Ha CaiTe Xyp-
Hana):

MHULMAbI U GaMuanM aBTopoB

Ha3BaHWe CTaTbU

15.

16.

17.

pbl B aHIMIACKOW TPaHCAUTEPALMK (NpUMep TpaHCAUTEpaLLMK
CM. Ha CalTe XypHana). B KypHane MPUHATO MCNONb30BaTb
ctunb TpaHcautepauun BGN (https://translit.net/ru/bgn/) nam
BSI (https://translit.net/ru/bsi/). Hymepawms cCbIIOK NPUBOANT-
CA B COOTBETCTBUM C 04EPEAHOCTBIO LUUTUPOBAHMA B TEKCTE, HO
He B anpaBUTHOM NopszKe. MopAaKOBble HOMEpPA CCbIIOK AatoT-
€A B KBagpaTHbIX CKobKax (Hanpumep: [1, 2], uam [1-4], nam [3,
5-8]). B opurMHanbHbIX CTaTbsX PEKOMEHAYETCA LLMTMPOBATh He
meHee 15 1 He 6onee 30 UCTOYHMKOB, B 0630pax NUTEPATYPbI —
He Bonee 50. CcblNkM Ha aBTopedepaTthbl, AUCCEpPTaLMM, TE3UCHI
1 CTaTbM B Hay4HbIX COOPHUMKaX, y4ebHO-MeToaNYECKME PaboThI
B CTATbAX He gonyckatoTcs. CCbIIKM Ha HOPMATUBHbIE JOKYMEH-
Tbl AONKHbI ObITb AaHbI B BUZE CHOCOK, 6€3 BK/IOYEHNS WX B CNK-
COK nTepaTypbl. OTBETCTBEHHOCTb 3@ NPaBU/IbHOCTb U MOHOTY
BCEX CCbI/IOK, @ TaKKe TOYHOCTb LIUTUPOBAHMA NEPBOUCTOYHMKOB
BO3/10)KeHa Ha aBTopoB (Mpumep odopmneHuns Gubanorpadu-
UECKOTO CMMCKa CM. Ha CaliTe XypHana).

Cnepyet cobntofatb NpaBOMNUCaHWUE, MPUHATOE B XKypHane, B
yacTHoCTH, 0bs3aTeslbHoe 0603HaYeHMe BYKBbI «E» B COOTBET-
CTBYHOLLMX COBAX.

TabnuLbl LONKHDBI BbITb Pa3MeLLEHbI B TEKCTE CTaTbW HEMOCPes-
CTBEHHO MOC/E YNIOMUHAHWA O HWUX, MPOHYMEPOBaHbI U UMETb
Ha3BaHWe, a Npy HeoHBXOAMMOCTM — MOACTPOYHBIE NPUMEYAHUS.
Tabnuupl goMKHbI 6bITb HabpaHbl B popmate Microsoft Office
Word 2007.

WMNNoCTpaTUBHbIN MaTepuan (Gpotorpadum, pUCYHKM, YepTeEKHM,
AMarpammbl) AOMKEH 6biTb YETKUM M KOHTPACTHbIM U MPOHY-
MEpPOBaH B COOTBETCTBUM C MOPALKOM LUTUPOBAHMA B TEKCTE.
[unarpammbl He06X0AMMO NPELOCTaBAATb KaK B BUAE PUCYHKA B
TEKCTE, TaK U B 31IEKTPOHHOM BapuaHTe, OTAeNbHbIMU daitnamu
B popmate Microsoft Office Excel. B nognucax K MmukpodoTto-
rpadmam cnegyeT yKasaTb METOL OKPACKM U yBeNNYEHUe. dnek-
TPOHHbIE BEPCUM MAHOCTPALMIA AONKHbI BbITb NPEAOCTaBAEHbI
B BUAE oTaenbHbIx painos popmata TIFF uam JPEG ¢ paspelue-
Huem He meHee 300 dpi npu AnHeiHOM pasmepe doTorpadum
He meHee 80x80 mm (okono 1000x1000 nuKceneit).

MHbOPMALWMA O TOM, YTO CTaTbA He Bblna paHee onybaMKOBaHa,
a TaKxKe He NpeACTaBeHa APYroMy KypPHaNY AR PAaCCMOTPEHUA
1 ny6anKaumm

0693aTenbCcTBO aBTOPOB, YTO B Cy4ae NPUHATUA CTaTbU K NeYa-
TH, OHN NPEAO0CTaBAT aBTOPCKOE NPaBo U3adaTento

NoATBEPKAEHWE TOTO, YTO aBTOPbI 03HAKOMJIEHBI C JOTOBOPOM
1 [3K0T CBOE COMIacue NoAMMUCaTh YKa3aHHbIV JOroBOp OAHOMY
13 BbIOPAHHbIX M3 X YKC/Ia aBTOPY

3anB/ieHne 06 oTCyTCTBUM GUHAHCOBBIX U APYTUX KOHPIMKTHBIX
MHTEpecoB

CBMAETE/NbCTBO O TOM, YTO aBTOPbI HE MONYYAIN HUKAKUX BO3-
HarpasKAeHWn HK B Kakoi popme oT dupm-npoussoauTenei, B
TOM YMCNIe KOHKYPEHTOB, CMOCODOHbIX OKa3aTb BAUAHWE Ha pe-
3y/bTaTbl paboThl

MHbOPMaLWA 06 yyacTMM aBTOPOB B CO3A4aHWM CTaTby



Ipasura opopmaeHus XypHAALHOIX nYOAUKAU U

nognucn Bcex aBTopos

Hapsagy c BbillenepeyncneHHbIMU JOKYMEHTaMM aBTOPbI JOK-
Hbl NPEAOCTaBUTL NOAMMCAHHbIA AOrOBOP O Nepesaye usgare-
N0 CBOMX aBTOPCKMX npas (npumep oGopmMaeHna 4oroBopa CMm.
Ha caiiTe KypHana)

MoPAAOK PELLEH3UPOBAHUA N NYBJINKALUMN

MepBuUYHas 3KCMepTM3a PYKOMWUCEN OCYLLECTBIAETCA OTBET-
CTBEHHBIM PEAKTOPOM }KypHana. Mpu 3ToM paccMaTpuBatoTCs
COMPOBOAMTE/IbHbIE [LOKYMEHTbI, OLEHUBAETCA COOTBETCTBUE
Hay4yHOM CTaTby NPodUALD KypHana, NpaBuaam opopmaeHus
U TpeboBaHMAM, YCTAaHOBNEHHbIM PeAaKLUMel KypHana, ¢ Ko-
TOPbIMU MOXKHO O3HAaKOMMUTBCA Ha OPULMANbHOM caiTe (Www.
vestnik-avicennA. tj). NMpu COOTBETCTBUM YKa3aHHbIX JOKYMEH-
TOB HaCTOAWMM TpebOBaHMAM MOCTYNMBLUME CTaTbW NPOXOAAT
MPOBEPKY B CUCTEME «AHTUMAATMAT» WU APYIMX aHANOTUYHBIX
MOMCKOBbIX cucTemax. Mpu 0bHapYKeHUM naarmata uam Bbise-
JIEHUM TEXHUYECKMX MPUEMOB MO €0 COKPbITUIO, CTaTbU BO3Bpa-
LLLAIOTCA aBTOPaM C 06bACHEHWEM NPUYMHBI BO3BPaTa. B cnyyae,
€CNN NnarvaT obHapy)KeH B y:Ke onyb/MKOBaHHOM CTaTbe, Ha
CTpaHMLAX caifTa «BeCTHMK ABWLEHHbI» AAETCA COOTBETCTBY-
towan nHpopmaums. NMPUHATbIE K PACCMOTPEHUIO CTaTbk (Npu
YHUKaNbHOCTW TeKCTa He Hue 80%) OTNpaBAAoTCA Ha peLeH-
3UI0 HE3aBUCUMbIMM 3KCMEPTamu. PeleH3eHTbl HasHauatoTcs
PEeAaKLMOHHOM Konnernel xypHana. B »ypHane npuHaTo oa-
HOCTOPOHHEE CNenoe peLeH3npoBaHue. PefaKkuma BbiCbiiaeT
peLeH3nM aBTopam PYKOMMUCEN B 3NEKTPOHHOM MW NUCbMEH-
HOM Buae 6e3 yKasaHua Gammanm cneuyanucra, NpoBoamMBLLE-
ro peLieH3upoBaHue. B cnydae, Korga umeet mecto npodeccuo-
Ha/IbHbIN KOHQ/IMKT MHTEPECOB, B COMPOBOAUTENILHOM MUCbME
aBTOPbI MMEIOT NPABO YKa3aTb MMEHA TeX CMELMANNUCTOB, KOMY,
MO UX MHEHWIO, HE CNIeAYET HAaNPaBATb PYKOMMUCh HA PELIEH3MIO.
[JaHHas uHpopmaumua ABNAETCA CTPOTO KOHOUAEHLMANbHOW U
NPUHUMAETCA BO BHUMAHWE pefakuyeid Npu opraHusaLum pe-
LleH31poBaHuA. B ciiydae oTKasa B MybaMKauMm CTaTbu penak-
LA HanNpaB/fET aBTOPY MOTUBMPOBAHHBIIN OTKa3. Mo 3anpocam
3KCMepPTHbIX COBETOB PefaKuusa rotoBa MpeaocTaBuTb KOMWUM

5.

10.

PyKommcH, He COOTBETCTBYIOLLME NPaBMNAM, PeaaKLmMei He npu-
HMMAIOTCA, 0 YEM MHDOPMUPYIOTCA aBTOPbI. Mepenucka ¢ aBTo-
PaMM OCYLLECTBAAETCA TO/IbKO MO 3/1IEKTPOHHOI MovTe.

peLeH3nii B BAK. PeuieH3nn B pexxmme 3aKpbITOro A0ocTyna pas-
MelLLatoTea Ha naatpopme PUHLL,

Pepakuma MmeeT NpaBo coKpaLLatb Ny6anKyemble matepuanbl v
afanTMPoBaTb UX K pyBpMKam )ypHana.

MpY NONOXKUTENBHOM pELIEHUU PefKoAneru o nybavkauum
CTaTbW OHa HaNpaBAAeTCcA ANA NONHOTEKCTOBOro nepeBofa Ha
aHIMICKIIA A3bIK. [locne ocyLecTBNeHNA NepeBoAa TEKCT PYKO-
n1cK, a ToYHee eé nepeBogHasA Bepcus, NOBTOPHO NnoasepraeTca
MPOBEPKe Ha MarnaT (04Ha M3 aHI0A3bIYHbIX BEPCUI NULEH-
3MOHHBIX NPOrPamMmm NPOBEPKU TEKCTOB Ha YHUKaNbHOCTb). Mpw
YHWKanbHOCTK TekcTa 80% U BblLLe CTaTbA OTNPABAAETCA Ha BEP-
CTKY.

Bce npeactaBneHHble paboTbl, NPY COOTBETCTBUM UX HACTOALLMM
TpeboBaHWAM, NyBMKYIOTCA B )ypHane becnnaTtHo. PeknamHble
nybAuKaumu, a TakxKe cTaTb, GUHaHCUpyeMble drpmamu-npo-
U3BOOUTENAMM U/MAN WX SUCTPUBBLIOTEPAMM, K PACCMOTPEHMIO
He NPUHMMALOTCA.

Mocne 3aBepLUeHUst BEPCTKM KypHana 3/1EKTPOHHbIE BEepcUM
Bcex cTatei B popmate PDF fOCTynHbI Ha caifTe U3gaHus.

B ogHOM HOMepe KypHasa MOXeT bbiTb onybankoBaHo He 6o-
Nee 2 pabot ogHoro aBTopa.

MaKkcMmanbHOe KONMYecTBO aBTOPOB B CTaTbe — He 6onee 6.

He NpyHMMAtOTCA K PaCCMOTPEHUIO PYKOMMUCH, Fae Cpeay aBTo-
poB GpurypupytoT Gamuanm CTyaeHTOB.

Panee OI'Iy6)'IMKOBaHHbIe B APYrnxX n3faaHUAxX Ctatb HE NPUHU-
MaltoTCA.

3a NpPaBUAbHOCTb NPUBEAEHHbIX JaHHbIX OTBETCTBEHHOCTb HECYT
aBTOPbIl. ABTOPCKME MaTepuasbl He 06A3aTe/IbHO OTPAKatOT TOY-
KY 3peHus pesKonnerum.
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