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CpaBHUTENIbHAaA XapaKTepPUCTUKa JIMHENHbIX pa3MepoB
SAUYHUKOB XEHLUUH B 3pesioM 1 NOXUJSIOM Bo3pacTe
C ucnonb3oBaHUEM coHorpadcdum
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AHHOTaumsa

Iens — 3yynTh JMHAMUKY I1lapaMeTPOB SIMYHUKOB Yy XKEHIIMH OT IIepBOro
TIepHoJia 3peJIoro BO3pacTa JI0 MOXKMIIOT0 BO3PACTa IO IAHHBIM COHOrpaduy.
Marepuain u Metoasl. B 0cHOBY paboThI oj10XKeHb! pe3yibTarsl Y31 sxeH-
uvH (81 4yes.) ¢ HOpMaJIbHBIMM pa3MepaMy Tasa, 6e3 IMaToJIoruy OpPraHoB
PenpoflyKTUBHOM CUCTeMBbl, UMelolle B aHaMHe3e He 6or1ee IByX GepeMeHHO-
CTeli, BpeMeHHOM TTepHoJ TI0CJTe TT0CTIe/iHel cocTaBril Goree ofHoro rofa. Bee
obcreyeMble Jaly COIIacHe Ha UCCIeJoBaHHe, IIPOBOAKMOe II0 TOKA3aHHsIM.
HccnenoBaHue 3aKiIi04aaoch B U3MepeHHUH JIIMHBL, ITMPHHBL, IIepejHe-3a/iHe-
ro pa3mepa U 06beMa SMYHUKOB C IIOMOIIIBIO TPAHCBAarMHAJIBHOTO JOCTYIIA
10 CTaHAAPTHLIM IpoTokosiaM. O6ciieyeMbIX pa3fesIviii Ha TPH TPYIIIbI
COIVIaCHO aHATOMHYECKO# KiaccuuKanuu Bo3pacra. [lepsas rpynma (29
4eJ1.) 1epBOro NepHofia 3pesioro Bo3pacra — oT 22 J10 35 JieT; BTopast 'pyIna

(23 4ei.) BTOpOrO NEpUoza 3pesioro Bo3pacra — or 36 0 56 yeT; TpeTbs
rpymmna (29 4ej.) MOXWIOro Bo3pacra — OT 57 1o 73 Jet.

PesynbraTsl. Bee ucciienyemble mapamMeTpbl SUYHUKOB YMEHBIITHIUCH K 110-
sxrioMy Bo3pacty (p<0,01). ITpu 3ToM B KaXkOM M3 HCCIIelyeMbIX BO3pPacT-
HBIX T1IeDPHOJIOB BbISIBJIeHA TeHEHIMsl K MaKpOaHaTOMUYeCKOH aCUMMeTpU
SIMYHUKOB C IpeobyiajlaHreM IlapameTpoB B ripaBoM (p>0,05).
3axmodenne. [lonydeHHbIe pe3ysIbTaThl IPIKU3HEHHOIO CPaBHUTEILHOTO
aHaJ/IM3a aHaTOMUYECKUX Pa3MepOB SIMYHUKOB Y >KEeHIII|H II0MOTaloT II0TyYUTh
ogpo6HOe MpeyicTaB/IeHre 06 0COGEHHOCTSIX MX BO3PACTHOTO CTPOEHUS, UTO B
JlasibHelIeM MO3BOMIUT POMOJDKUTE UX JleTalbHoe u3ydeHue. HoBble 3HaHMS
HeoOXO[[MMBI IS pa3paboTKU COBPEMEHHLIX MeTOIUK IPOGUIAKTHUKY [aTo-
JIOTUX OPTaHOB PeNpONyKTUBHOM CHCTEMBI >KeHIIUHbI 1711 CBOeBPeMeHHOI0
OKa3aHHsI KauyeCTBEHHOH MeJUIIMHCKOH IIOMOIIH.

KirroueBble cJI0Ba: SUYHUK, COHOTPadUsl, )XeHIIUHbI, BO3PACT.

KoH}IuKT HHTepecoB: He 3asiBJleH.
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Comparative analysis of ovarian linear dimensions
in adult and early old age women using sonography data

Anatolii A. Balandin, Anna S. Kobeleva, Irina A. Balandina
Perm State Medical University named after Academician E.A. Wagner (Perm, Russia)

Abstract

Aim - to study the dynamics of ovarian parameters in women from the first
period of adulthood to early old age measured by sonography.

Material and methods. The study used the results of an ultrasound examination of
81 women with normal pelvic dimensions, without reproductive organ pathology,
having maximum two pregnancies in life history more than one year before the
study. All participants gave their consent to routine examination. The procedure
consisted of measuring the length, width, anteroposterior size and volume of
the ovaries by transvaginal access according to standard protocols. The subjects
were divided into three groups according to anatomical age classification. The
first group consisted of 29 early adulthood women (22 to 35 years); the second
group included 23 women in middle adulthood (36 to 56 years) and 29 early old
age women (57 to 73 years).

Results. All the ovarian parameters decreased by early old age
(p < 0.01). At the same time, a trend towards macroanatomic asymmetry of
the ovaries with larger dimensions in the right side was revealed in each of
the studied age periods (p > 0.05).

Conclusion. The results of a lifetime comparative analysis of the anatomical
dimensions of the ovaries in women contribute to the knowledge of their
age-specific structure and requires a future detailed study. A new knowledge
is required to develop modern methods for preventing pathologies of the
female reproductive system and to provide timely, high-quality medical care.
Keywords: ovary, sonography, women, age.
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m BBEJIEHUE
HI/I‘IHI/IK — 3TO YHUKaJIbHBIN [TAPHBINA OpraH, ABJIAIOIIANCT
KJII0YEBOW CTPYKTYPOH >KeHCKOM pelpoAyKTUBHOM CHU-
creMbl. Bynyun xemne3oi, SMYHUK KpaiiHe CJIOXXHO YCTPOeH
¢ MOpbOJIOTUYECKON TOYKM 3peHUs], Tak Kak Ha ero ¢op-
MUPOBaHUe TOBJIHUSUL JUIMHHBIM 3BONIIOIIMOHHBIN yTh. Opu-
TMHAJIBHOCTh 3TOM aHATOMMYeCKOM CTPYKTYPbl HAUMHAeTCs
yXXe C MOMeHTa 3akJIaJKU B 3MOPHOHAJIBHOM Ilepuofe —
KJIeTKU-TIPe/illle CTBeHHUKU OyIyIero suyHuka o6agaoT
OUNoTeHNNAIbHON CIoCOOHOCTHI0. OHU B 3aBUCUMOCTH OT
reHeTHYeCKOro BO3[eHCTBUS MOT'YT TPaHCHOPMHUPOBATHCS B
TKaHb CeMeHHHKa JIu00 sudHuKa. [Ipuduem dumornHeTnde-
CKU SIMYHUK KaK OpraH MMeeT LIUPOYAMIINM AUana3oH BU-
JIOU3MeHeHUH — OT pbI0, MeTalOMINX UKPY, IITUI], CIOCOOHBIX
OTKJIaIbIBATh M1, O MJIEKOIUTAIOIIKX, BEIHAIIHUBAIOIINX
MIOTOMCTBO B IMOJIOCTH MAaTKU [1-2]. SMYHUK BHITIOTHSIET
CTpaTeruyecky BaXKHYIO QYHKIIHUIO B OpraHU3Me KeHII[UHBI
— B TKaHX 3TOT0 OpraHa IpoaynupyeTcs O0mbIIoe Kolude-
CTBO Pa3/IMYHBIX [T0JIOBBIX TOPMOHOB M IPOTEKaIOT IPOIIeCChI
ooreHe3a [2-3]. OgHako 3Ta cucTeMa «opraH — GyHKIUs» He
SIBJISIeTCS TIOCTOSTHHOM, TakK Kak JIro0ast XKeHII[MHA, JoXHBa-
Iolast 0 OIpeJielIeHHOTO BO3PAaCcTHOTO Ieprofia, IPOXOAUT
yepe3 TakoH >KM3HEeHHBIH 3Tall, Kak MeHomay3a. MeHomnay3sa
MIPOSIBIISIeTCS I1e/IbIM KOMIUIEKCOM HapyllleHUH, CIIPOBOLIU-
POBaHHBIM 3aITPOrPaMMUPOBAaHHBIM PU3HOTIOTMUeCKUM CTa-
peHueM JKeHIIUHBI, CBS3aHHBIM C yTacaHWeM FOPMOHAIbHOM
byHKINM SUYHUKOB. B HayuHO# nuTeparype BCTpedaeTcs
JIOCTATOYHOe KOJIN4eCTBO PaboT, ONHCHIBAIOIMINX YSI3BUMOCTh
Pa3nMYHBIX CUCTeM OpPTaHKU3Ma B 3TOM Ileproie, YTo JI0IOJI-
HUTEJILHO TOBOPHUT O €r0 CUCTeMHOCTH U BakHOCTH [4—7].
OnHako coBpeMeHHBIX HayIHBIX PaboT, B KOTOPHIX ObI OCBe-
IIQJIMCh aHATOMO-MOP}OIOTHYeCKYe NCCIIeIOBAHNS SUIHHKA
B OTIpeJieJIeHHBIX BO3PACTHBIX NIepPHUOJIax C UCIIOIb30BaHUEM
MIPWKU3HEHHBIX MeTOIUK BU3yaU3aliU AJIsl IOHUMaHUS yC-
JIOBHOT'O «3KBUBAJIEHTA» aHaTOMUYeCKO HOPMBI, B TOM YHC-
Jie paboT, TOCBAIIEHHBIX TeMe GU3NO0IOTUIeCKOTO CTapeHuUsI
OPraHOB YKEHCKOM I10JIOBOM CUCTEMBI B IIePUO, MeHOI1ay3bl,
KpaitHe maiio. McciiemoBanusi, Kak MpaBMIIo, MOCBSIIIEHEI 11a-
TOJIOTUYECKUM COCTOSTHUSAM simaHuKa [8—-10].

m [TEJIb

H3y4nTh TUHAMUKY ITapAMETPOB SIMYHUKOB Y SKEHIIMH OT
MepBOTo MIeproJia 3peJioro Bo3pacTta [0 MOXKUIIOTo BO3pacTa
10 TaHHBIM COHOTPadUH.

m MATEPUAJI 1 METOJIbI NCCJIEJIOBAHUA

B ocHOBY paboThI MOMI0KEHBI pe3yJIbTaThl YIIETPa3ByKOBOTO
vcciienoBanys 81 skeHIIMHBI, KOTOPbIe TPOXOIXIA 00CTIeIoBa-
uue B 'BY3 I1K «Ilepmckast kpaeBasi KITHHUYECKast OOIbHUTIA
B mepuop 2021-2022 rr. Bce >XeHITUHBI Jajid COTVIache Ha
UCCJIefIoBaHKe, TPOBOIMIMOe JIJIsl UCKITIOUeHHS BePOSITHOM Ia-
TOJIOTMH PeNpOAyKTUBHOW crcTeMbl. [loyueHo pa3pelenve
JIoKaJbHOro 3TU4Yeckoro komureta [II'MYVY umenu akagemuka
E.A. Baruepa (Nel0 ot 27.11.2019 ).

VibpTpa3ByKoBOe UCCIIeIOBaHKe OCYIIECTBIISIA Ha arlla-
pate GE Voluson E10 (General Electric) HaTuBHO C mTOMO-
IbI0 BHYTPUIIOJIOCTHOTO 06BEMHOT0 KOHBEKCHOTO JIaTYHMKa
RAB2-5-D. U3mepsiu miivHy, IMUPHHY U NlepefiHe-3aITHUN
pa3Mep SIMYHUKOB C IIOMOIIBIO TPAHCBATMHAIBHOTO IOCTYTIA
10 CTaHJApPTHBIM IIPOTOKOJIaM (PHCYHOK 1).

www.innoscience.ru
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Br160pKy HcciieoBaHust COCTaBHIIN XKeHIMHBI C HOpMalb-
HBIMM pa3Mepamu Ta3a (distantia spinarum — 25-26 cm), 6e3
MATOJIOTHM OPTaHOB PENpoyKTUBHOM CUCTEMBI, UMEIOIIHe B
aHaMHe3e He boJiee IByX bepeMeHHOCTel, BpeMeHHOM Ileprof
HocJie NocyieffHell cocTaBuil 6ojiee OHOTO rofia. ¥ >KeHIIUH
MIepPBOTo Meprojia 3peioro Bo3pacTta Y 3M ObLIO BBITIOTHEHO B
MIepPBOM MOJIOBUHE FTOPMOHAIBLHOTO ITMKJIa (3—7 JieHb).

O6cenyeMbIx JKeHIIUH pa3/ie/Iiid Ha TPU TPYIIIBI B 3a-
BHCHUMOCTH OT Bo3pacTa. [lepBas rpymiia cocrosina u3 29 >xen-
IITVH TIepBOTro Meprofa 3peioro Bospacrta (ot 22 1o 35 ner),
BTOpast — U3 23 >KeHIIIUH BTOPOTO Teprojia 3pejioro Bo3pacTa
(ot 36 1o 56 neT), TpeThst TpymIa — U3 29 JIUIT MOXXUIIOTO BO3-
pacta (ot 57 no 73 ner).

CraTrcTYecKyi aHa U3 TPOBOJIMIIH C TOMOIIBIO IPOTpaM-
mbl Microsoft Excel 2014. Pe3synbrare! peicTaBUIM B BUIIE
3HaYeHU cpefiHel apudmeTrdeckor BeamanHbl (M) U cTaH-
JlapTHOM omrbku (M), MeraHbl, BApPUAIIMOHHOTO K03ddu-
nuenTa. [Tapamerpuueckuii t-kputepuii CTbiofieHTa UCIIOJb-
30BaJIM [|JIsl IPOBEPKU PAaBEHCTBA CPeJJHUX 3HAYEHU B JIBYX
BbIOOpKaX. JlocToBepHbIMH cunTaiy oTiuuus mpu p<0,05.

m PE3VYJIBTATBI

JlaHHBle 0 mapaMeTpax 00OUX SIMYHUKOB Yy KeHIVH B
WCCJIelyeMbIX BO3PAaCTHBIX IEPUOJiaX HpejCTaBIeHbl B
Tabmunax 1-3.

[Ipu cpaBHEHMH JIMHEHWHBIX Pa3MEepPOB SIUYHUKOB >KeHIIUH
HIOJTyYHITH CJIEIyFOIIMe Pe3yJIbTaThl.

Or nepBoro neprozia 3pejioro Bo3pacTa K IoXKUIoMy Bo3pa-
CTy JIJIMHA TIPaBOTO SMYHUKA YMeHbIaetcs Ha 11,12% (t=2,72;
p<0,01), neBoro — Ha 9,0% (t=2,01; p<0,01). Ilepenne-3aaauii
pa3Mep NpaBOro SIMYHUKA KO BTOPOMY IIEPHUOATY 3PeJioro BO3-
pacTa cTaHOBHUTCsI MeHblie Ha 8,82% (t=3,41; p<0,01), a k
noxuiomy — Ha 24,1% (t=7,05; p<0,01). Tlepenne-3aiHuii pas-
Mep JIeBOTO SIMYHHUKA KO BTOPOMY MIEepHOJTy 3peJIoro Bo3pacra
yMeHbIaeTcs Ha 6,2% (t=2,33; p<0,01), x noxunomy — Ha
30,6% (t=10,35; p<0,01).

[1paBbIii SMYHUK KO BTOPOMY IIepHOJy 3pejioro Bo3pacra
craHoBuTCs yxe Ha 17,86% (t=6,04; p<0,01), k noxxunomy —
Ha 22,25% (t=7,48; p<0,01). IlluprHa 1eBOro ssMYHUKA KO
BTOPOMY IIepHOJTy 3peJioro Bo3pacTa yMeHblaetcs Ha 17,0%
(t=5,77; p<0,01), x noxxunomy — Ha 22,64% (t=7,47; p<0,01).

BrisiBiieHo cokparttieHre o6beMa IIpaBoro sIMYHUKA KO BTO-
pOMy Iepuojly 3peJioro Bo3pacra Ha 6,45% (t=3,26; p<0,01),
K HOXWIOMY — Ha 33,38% (t=14,92; p<0,01). AHaOrYHBIM
obpa3oM 00BeM JIeBOT0 SSMYHHUKA YMEHBIIAeTCsl KO BTOPOMY
Heproy 3pesioro Bo3pacra Ha 5,45% (t=2,96; p<0,01), k no-
xuomy — Ha 30,13% (t=11,95; p<0,01).

B kaXkoM u3 rcciielyeMblX BO3PACTHBIX IEPUOI0B HAMHU
BBISIBJIEHA TEeHJIEHITHsI K IIPeo6IIaJJaHuIo IIapaMeTpoB B [TPAaBOM
ssmauuke (p>0,05).

m OBCYXKJIEHUE

Vd4eHBIMU, 3aHUMAIOIIUMUCS U3ydeHHeM MOpGODYHK-
I[MOHANIBHBIX [IPOSIBIIEHUI IIpOIlecca MeHOMay3bl B TKaHSIX
SIMYHUKA, BBISBIIEHO, YTO OT (OJIIMKYJIOB, Ybe KOJIUIeCTBO
3apUKCUPOBAHO el1le B Mpoliecce 3MOPUOHATBHOTO Pa3BUTHS,
HaINpsIMyI0 3aBUCUT obeclieueHNe CTafUMHOCTY MOAep KaHUs
TOPMOHAJIBHOTO ITUKJIA )KeHCKOH PerpofyKTUBHOM CUCTEMOH.
WM ke 6bLT YCTaHOBIEH «KPUTUYIECKUIL IIOPOTY — CHIDKeHMe
KoJim4ecTBa QYHKIIMOHUPYIOMUX $oiuKysos Hinke 1000,

5



AHaTomus Yenoseka

PucyHok 1. 9xozpamMma siudHUKa xeHuuHbl 30 nem.
Figure 1. Echogram of the ovary of a 30-year-old woman.

MepBblit nepuoa 3penoro Bo3pacTa (n=29)

apmmers | e [ [ | 3 [ o0 [ ve]

[nvHa neBoro suyHKKa 29,39+0,93 375 21,0 500 0,85 294
MepenHe-3agHuin

pa3mMep npasoro 20,41+0,32 239 17,1 1,75 0,15 204
ANYHUKA

MepenHe-3aaHuin

pa3Mep 11EBOTO SMYHIKA 19,83+0,32 234 17,0 1,73 0,15 198
LLnpunHa npasoro

TR 23,46+0,62 29,0 179 3,34 047 235
LLinpuHa nesoro

T 23,19+0,62 285 176 333 048 232
O6beM npasoro

IR 7,91+0,12 92 68 067 006 79
O6beM nesoro avyHuka  7,70+0,11 9,0 6,7 062 005 77

Ta6nuya 1. [Nlapamempbl NPaBo20 U 1eB020 SUYHUKOB Y XEeHWUH B
nepBoMm nepuode 3penozo Bo3pacma No daHHbLIM YbMPasByKoBO20
uccnedoBaHusi, MM (n=29)

Table 1. Parameters of the right and left ovaries in women in the first
period of adulthood according to ultrasound examination, mm (n=29)

YTO SIBJISIETCSI 3aITyCKOM MHBOJIFOTHBHBIX TIPOIIeCCOB B TKAHSX
skenessr [11].

DaxTOpOB, KOTOPble HEMIOCPEeICTBEHHO aKTUBUPYIOT IPO-
11ecC UHBOJIIOIUH, 0CTaTOYHO MHoro. Ho mpexxae Bcero ato
3arporpaMMUpPOBaHHbIH alloNTo3 KJIETOK IMYHUKA. [1pu aToM
aToITo3 caM o cebe, KaK IPOIIeCC, SIBIISeTCs CJIOKHOMN, S3Hep-
T03aBUCUMOU CUCTEeMOM KJIeTOYHBIX peaKIUi, IIpU KOTOPOH
IIPOUCXOMST pa3InuHble MOPOIOTHYeCKYe U3MeHeH s TKaH!
suyHuKa. C OIHOM CTOPOHBI, 3allyCK alloNTO3a IPOUCXOOUT
M3-3a OKUCIIUTEJIBHOTO CTpecca, KOrja IPOUCXOIUT ITOBPeX-
nenve mutoxoHapuanbsHoi JJHK. A ¢ npyroit cTopossl, amnorr-
TO3 SIBJISIETCS TOPMOHO3aBUCUMOM aTpoduel, BhI3bIBAIOIIEH
aTpe3uio GONIHKYI0B SUIHUKOB [12]. [Tockomneky peds unet
0 TOPMOHO03aBUCHMOM aTpodHH, Helb3sl YITYCKaTh U3 BULY TOT
akTop, YTO SUIHHUKY HAXOISITCS IO IIPSIMBIM BO3eCTBHEM
TUIIOTaIaMO-TUIO(U3apHOI CUCTEMBI U ee TPOIHBIX TOPMO-
HOB. COOTBETCTBEHHO, KOTZIa B FOJIOBHOM MO3re B I1eJIOM U B
TUIOTaJIaMycCe B YaCTHOCTH IIPOUCXOMST BO3pacTHbIe Helpo-
JlereHepaTUBHbIe MIPOLIECCHI ITIepeCTPOMKU HEMPOHHBIX CeTel
C 3aIlyCKOM acTpOINIMO3a, U3MEeHseTCsl YYBCTBUTEIbHOCTh
TKaHel K TOPMOHAM 3CTPOreHOBOTO psifia U CHIKAeTCs «Ka-
YeCTBO» CHHTe3a roHaIobeprHa — COOCTBEHHOT'O TPOITHOTO

6
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Bropoit nepuop 3pen

I BT T T B A

[lnvHa npaBoro sM4HuKa 28,87+1,00 38,2 21,1 4,78 0,79 28,38
[nvHa neBoro suyHuKa 27,63£1,05 38,0 19,7 5,04 092 27,4
lepeaue-3anHi pasMep 15614042 221 153 2,00 022 186

npaBoro An4YHMKa

MNepenHe-3aaHuin pa3mep

e i 18,60+0,42 22,0 153 2,00 021 18,6
LLvpuHa npaBoro simyHmnka  19,27+0,31 23,0 170 1,47 0,11 192
LLinpvHa neBoro sM4HvKa 19,24+0,29 22,4 17,0 1,41 0,10 19,2
O6bemM NpaBoro AM4HUKa 7,40+0,10 8,4 6,6 050 0,03 74
O6beM neBoro AMYHUKa 7,28+0,09 8,3 6,6 042 002 73

Ta6bnuuya 2. lNapamempsl NPaBo20 U J1eBO20 SUYHUKOB Y XXeHWUH
BO BMOPOM Nepuode 3pesozo Bo3pacma no 0aHHbIM
Y/IbMpPa3ByKOBO20 UcciedoBaHusi, MM (n=23)

Table 2. Parameters of the right and left ovaries in women in the
second period of adulthood according to ultrasound examination,
mm (n=23)

Moxwunoi BospacTt (n=29)

| napaverp | Mzm | Max [ Min]| 5 | Cv | Me |

[nvHa npasoro snyHuka  26,86+0,80 359 19,8 4,32 0,70 26,8
[nvHa neBoro suyHuKa 26,74+0,93 355 19,0 5,00 0,93 26,7
MNepenHe-3agHuin pasmep

NDABOTO AMUHMKA 15,49+0,62 208 99 333 0,72 155
MNepene-3anHniipasmMep 1377.049 200 95 266 051 137

NeBoro An4yHuKa

LLinpuHa npasoro

e 18,24+0,32 22,1 154 1,75 0,17 182
LUnpuHa nesoro simuHnka 17,94+#0,33 22,0 151 1,76 0,17 179
O6bemM npaBoro AvyHuka  5,27+0,13 6,6 41 071 010 53
O6bemM NeBoro AMYHUKa 5,38+0,16 6,6 37 087 014 54

Ta6bnuuya 3. lNapamempbl NPaBo20 U J1IeBO20 SUYHUKOB Y XXeHWUH
B NOXXUJIOM BO3pacme no 0aHHbIM Y/ibmpa3ByKOBO20 UCC/1ed0BaHus,
MM (n=29)

Table 3. Parameters of the right and left ovaries in women in old age
according to ultrasound examination, mm (n=29)

rOpMOHa. JTOT IIPOIecC U MPUBOJUT K TOPMOHO3aBUCUMOM
aTpoduU SIMYHUKOB, YCUIMBAs B JlalbHEeHIeM IIpoliecc yra-
canus pynknuit posutukynos [13-19].

UTto kacaeTcst BISIBIIEHHOM TeH/IEHIIMHA K aHATOMHYeCKOH
aCUMMeTpUHU SIMYHUKOB C TIpeoOiialaHueM JIMHeMHBIX pa3Me-
POB B IIPaBOM SIMYHUKe, TO 3TO sIBJIeHHe BO3MOXXHO 0OBSICHUTH
ornpenieneHHON PyHKIIMOHAIBHOM 0COOEHHOCTHIO CUCTEM Op-
raHusMa, KoTopasi ChopMHUpOBaiach Ha MOJIEKYJISIPHO-TeHe-
TUYeCKOM ypOBHe B TKaHSX IApHBIX OpraHoB. Takxe «BHY-
TPEeHHIOI0 T'eOMeTpHIO» OpraHuaMa GopMUpYyeT UHTerparus

aCUMMeTpHUH MO3ra B paboTy MapHbIX BHYTPeHHUX OpPraHOB
[20-23].

m SAKJIFOYEHUE

Takum 06pa3oM, HccieJoBaHHUe II0Ka3alo U3MeHeH e aHa-
TOMHAYECKUX pa3MepoB SUYHUKOB Yy >KeHINHH, YTO IIOMOoTraeT
MIOJTyYUTh OAPOOHOe IpefcTaBiieHHe 06 0COOEHHOCTAX UX
BO3PacTHOTO CTpoeHUs. B nmanbHelieM 3T0 IO3BOJIUT IIPO-
IOJDKUTD UX JleTaJlbHOe U3ydeHHe, TaK KaK HOBble 3HAHUS
HeOoOXOAMMEBI JiJIs pa3paboTKX COBPEMEHHBIX MeTOIUK ITPO-
(UNIAKTUKY [ATOJIOTUH OPTraHOB PelPOAYKTUBHOM CUCTEMBI
>KEeHIIVHEI C 11eJIbI0 CBOEBPeMEeHHOT0 0Ka3aH!Us KaueCTBeHHOM
COBpeMeHHOU MeUIIMHCKOM ITIOMOIIY. P

www.innoscience.ru
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3aKOHOMEpPHOCTU B OTHOLUEHUAX pa3MepoB
Ten WeuHbIX NO3BOHKOB B aKCUaibHOMU
nrockoctu npun MPT
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AHHOTauUusA

Ilens — OIEHUTh 3aKOHOMEPHOCTH OTHOIIEHWH MOpPpOMEeTpPUIeCKHX Xa-
PaKTePUCTHUK JUIst TeJl HMIeWHBIX T03BOHKOB IIPH BBITIONIHEHUH U3MepeHHHl B
aKCHaJIbHOM (TI0IepevHON) INIOCKOCTH Y MY)KYHH U XKeHIIUH C PasJIM4HOM
BBIPQKEHHOCTBIO JlereHepaTHBHO-UCTPOPUUECKUX U3MEHEHHUH HIeHHOro
oT/iena II03BOHOYHHUKA.

Marepuan 1 MeTonbl. [IpoBesieH aHaM3 ToMorpamMm 75 My>k4uuH U 128 xxeH-
muH ot 18 1o 84 ser B rpynmax ¢ y4eToM JiereHepaTHBHO-UCTPOPUIECKHUX
V3MeHeHH [IeHHOTo OT/elIa O3BOHOYHMKA. [IaHHbBIe [TOTy4eHbl Ha MarHHT-
HO-Pe30HAHCHBIX ToMorpadax C HalpsHKeHHOCTbI0 MarHuTHOTO nosist 1 T u
1,5 Tn. MU3Mepsinuch [IMHA Y IIMPHUHA TeJl TI03BOHKOB B aKCHUaJIbHOM I1JI0CKO-
CTH, BBIYMCIBITIOCh UX OTHOLIEHHE.

Pesynbrarbl. OnpesiesieHbl 3Ha4MMBble Pa3/IuyMsl MEX/y IIePBOM U BTOPOi
IPyNIaMHU Y XKeHIIWH ist tipusbl C7-Cé, y MyxauH utst JuiHb! C3 ¢ 1H-
punbl C3, C2. CpaBHeHHe OTHOIIEHUH MeX]ly pa3MepaMy TeJl I03BOHKOB
3HAYMMO B [IEPBOI M BTOPO# IPyIIIax >eHIIMH Ha ypoBHe C7. I1pu cpaBHeHNH

JIaHHBIX BCeX TPyII HaOJIoNeHUs Cpelli MY>KI[UH OTMe4aloTCsl 3HauuMble
pasiy4us BO BTOPOH U TpeThbel rpymmax st C7, C6, C3. [1pu passuruu siere-
HepaTUBHO-IUCTPOPUIECKUX 3MeHeHUH pa3inuyus IJIMHbI ObUIH JOCTOBEPHEI
st C7-C4, C2 no3BoHKoB B nepBoii rpymie, mist C7-C5, C2 Bo Bropoii u C7,
C6, C4-C2 B Tpetbeii rpynne. B rpymime My>4uH IIpU BEIPaXKeHHBIX U3Me-
HeHMsIX Ha YPOBHe IIeHHOI0 OT/lejla T03BOHOYHHKA B GOJILIIMHCTBE CIyYaeB
OTMeuaeTcs NOoBbIIIeHHe K03 UIIMEeHTOB (C JOCTOBEPHBIMU Pa3IMYUsIMU
JTAHHBIX /Ul BTOPOH ¥ TPeTheH IPyIII).

BeiBoasl. Cpeni My>KUMH B HaO/IIO[IleHUU OTMeYaroTCsl 3HaUMMble pasiinyuust
MeJx/ly BTopoi U TpeTbelt rpynnamu it C7, C6, C3. Ins C2 no3BoHka OT-
MeYaJMCh JIOCTOBepHbIe Pa3jIMuuMsl C yUeToM II0jia JUlsl AJIMHBI B IIepBOM U
TpeTbell TpyInnax, HKUPUHBL — B IIepBOM U BTOPOM, IIPH OlleHKe B3aUMHOI0
OTHOIIIEHHS pa3MepOB TeJl I03BOHKOB — BO BTOPOH U TpeThel IpyIIax.
KiioueBrle ciioBa: IeiHEIN 0T/ T03BOHOYHHUKA, MOPGOMeTpHs, Tena I0-
3BOHKOB.
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Abstract

Aim - to find regular patterns in the morphometric characteristics for the
bodies of the cervical vertebrae when performing measurements in the axial
(transverse) plane in men and women with different severity of degenerative-
dystrophic changes of the cervical spine.

Material and methods. The material of the study was the tomograms of 75 men
and 128 women aged 18 to 84 years, obtained on magnetic resonance tomographs
with a magnetic field strength of 1 Tl and 1.5 T1. The data was divided into several
groups according to the patients' sex and severity of degenerative-dystrophic
changes of the cervical spine. The length and width of the vertebral bodies in the
axial plane were measured with the subsequent calculation of their ratio.

8

Results. Significant differences were found between the 1st and 2nd groups
for the width of C7-C4 in women, as well as for the length of C3 and width
of C3, C2 in men. Significant difference in the ratio of the sizes of vertebral
bodies was registered in the 1st and 2nd groups of women at the level of C7.
When comparing the data of all observation groups among men, significant
differences were noted in the 2nd and 3rd groups for C7, C6, C3. With
progression of degenerative-dystrophic changes, the differences in length were
significant for C7-Cé4, C2 vertebrae in the 1st group, for C7-C5, C2 — in the
2nd and C7, C6, C4-C2 in the 3rd group. In the group of men with pronounced
changes in the cervical spine region, in most cases there was an increase in
coefficients (with significant differences in data for the 2nd and 3rd groups).
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Conclusion. Among men, significant differences were observed
between the 2nd and 3rd groups for C7, C6, C3. For the C2 vertebra,
significant differences were noted, taking into account sex, for length
in the 1st and 3rd groups, width — in the 1st and 2nd groups, when
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m BBEJIEHUE
MaFHI/ITHO-pESOHaHCHaﬂ tomorpadus (MPT) nossomnsier
OLIeHMBATh MHOXXeCTBO MOPpOMeTpPHUUeCKUX ITOKa3aTesei
IUIsl CTPYKTYP IIeHHOro OT/esa No3BoHO4YHKMKa [ 1-3]. Wcnomns-
30BaHMe CTaH/IapTU3UPOBAHHOTO MOAXO/Aa B BHIIOIHEHUH UC-
CJIeIOBaHMH MO3BOJISieT U3YUUTh aHaTOMHYeCKye CTPYyKTYPhI Ha
CXOJIHBIX YPOBHSIX BU3yaym3anu# [4—6]. Mopdomerpus Ten o-
3BOHKOB B aKCHAJIbLHOM (TI0TIepevHOi) III0CKOCTH B COBpEMeH-
HOM KJIMHWYeCKOM ITPaKTHKe UCIIOJb3yeTcsl orpaHudeHHo. [lox-
POOHBIN aHAIM3 MOPPOMETPHH TeJl TO3BOHKOB B aKCHATLHOM
TUIOCKOCTH TpH TipoBefiennr MPT mo3BorisieT 6ostee TiaTeibHO
W3y4YUTh aHAaTOMUYeCcKue 3aKOHOMepHOCTH, UCIIOJb3Ys MIPU-
>KM3HeHHbIe MeTOIbl BU3yaJIM3al[iy IPY paHHeH JUarHOCTHKe
JlereHepaTUBHO-TUCcTpodudeckux uameHenut [2]. CodeTanue
T1aTOJIOT MM 11IeMHOI0 OTAeNIa I03BOHOYHMKA ¥ N3MEeHeHUM Maru-
CTpaJIbHBIX apTepHii IT1eH SIBJISeTCS] BAXKHBIM I1aTOTeHeTHIeCKUM
¢daxTopoMm 1 GOPMUPOBaHUS HapyILIeHUI TeMOJUHAMUKY [ 7—
9]. B 6onpMHCTBe CiTy4yaeB OIleHKa pa3MepoB Tell II03BOHKOB
ipu MPT BoeinosnHsieTcst B carutTanbHoM [ 10] u dpoHTambHON
mwiockocTsX. OlieHKa pa3MepoB Tesl TI03BOHKOB B ITOIEepPedHOM
(aKcHaJIbHOM) IIOCKOCTH TTO3BOJISIET JIOIIOJIHUTh CBeIeHUs 00
M3MeHeHUsX GpOpPMBI U MTOBBICUTh TOYHOCTh aHA/IM3a B JIOTON-
HUTeJIbHOM IUIOCKOCTH BU3yaJIM3alliH, Oosiee TOYHO COMOCTa-
BUTh JIaHHbIE C pe3yJibTaTaMH HCCIIeJOBaHUN KOMIIbIOTePHOM
Tomorpaduu [11] unu pertreHorpaguu [12]. Msyuenue 3ako-
HOMEPHOCTel B OTHOITIEHHSIX MOPPOMETPUIeCKUX IToKa3aTesen
03BOJIsIeT CPOPMYIMPOBATh aKTyalbHbIe THarHOCTUYeCKHe
kputepu# [ 13, 14] v COBepIIIeHCTBOBATH CIIelHATU3UPOBAHHOE
IporpaMMHOe obecIieueHue.

m [TEJIb

O11eHUTh 3aKOHOMEPHOCTH OTHOITIeHUH MopdoMeTpuye-
CKUX XapaKTepPUCTHUK MJis TeJl [IeMHbIX TI03BOHKOB IIPU BBI-
TIOJTHEHWH M3MepeHUi B aKCHaJIbHOM (TI0TIepevHOi) TNIOCKOCTH
VY MY>KYMH U JXKeHIIUH C Pa3jIMuHOM BbIPaXKeHHOCTHIO Jiere-
HepaTUBHO-AUCTPOOUIECKUX U3MEHEeHU! IeHHOoro oT/esna
MTO3BOHOYHHUKA.

m MATEPUAJI 1 METO/IbI

HcciteioBaHye BBHIIIOJTHEHO HA OCHOBE aHAJIM3a AAHHBIX
203 MarHUTHO-Pe30HAHCHBIX TOMOI'PAMM y4aCTHHKOB HC-
ciaepoBaHus B Bo3pacTte oT 18 mo 84 et (128 xeHIIMH U
75 myxxunH). Juarsoctudeckue nzobpaxkenus MPT 6buin
Mpe/ICTaBJIeHbl Ha IIM(GPOBBIX HOCUTEJISX U MOJTyYeHbl B pe-
3yJIbTaTe BBINIOJHEHMs 006CiieIloBaHUs AIIMeHTOB 110 CTaH-
IapTHBIM MeTofukaM B pexxumax T1, T2 u ¢ ¢yHkIHeit

www.innoscience.ru

kupornonaBieHus (Stir) B Tpex MpoeKnusix, Ha MarHUTHO-
pPe30HaHCHBIX ToMorpadax C HalpsHKeHHOCThI0O MarHUTHO-
ro nosist 1 Tt Intera (Philips, Netherlands) u 1,5 Ti Brivo
MR355 (General Electric, USA).

AHanus TOMOTpaMM BBIIOJIHSJICS CPeACTBAaMH CIeIU-
aJTM3UPOBAHHOTO MporpaMMHoro obecrnedenus Evorad RIS-
PACK Workstation 2.1. OneHuBanuch AMarHOCTUYECKUE
pe3ysibTaThl Cpedy YYaCTHHUKOB, He MMeBIIUX IIPH3HAKOB
TpaBMaTH4eCKUX [TOBPeX/IeHUM, a TaKKe UHBIX CTPYKTYP-
HBIX U3MEHEeHUN OKPY’KaloIlUX TKaHeW U IIeMHOro OTZesa
MIO3BOHOYHHUKA, 33 UCKJIIOUeHHeM JlereHepaTUBHO-AUCTPO-
Judeckux mporeccos.

VyacTHUKY HabmoneHus ObUIM pa3fiesieHbl Ha IPYTIIHL C
Y4eTOM BBIPRXKeHHOCTH JlereHepaTUBHO-TUCTPOGUUeCKUX U3-
MeHeHMI ITIefHOT0 OT/lesla I03BOHOYHKKA. B mepBoit rpymme
He ObUIO OTMeYeHO 3HAUYMMO BbIPaXKeHHBIX CTPYKTYPHBIX U3-
MeHEeHHM MeXIT03BOHOYHBIX JUCKOB U TeJl II03BOHKOB. BTo-
pasi rpyTIa BKJIIOYaja Caydau C IperMyIleCcTBeHHBIMU K3-
MeHeHHUSIMH Me>XII03BOHOYHBIX IMCKOB U CJIa00BBIPaYKeHHBIMU
M3MeHeHHsIMHU TeJl TI03BOHKOB B BHJle 3a0CTpeHUs yIioB. B
TpeTbell TpyIIe ObUIN IPefCTaBlIeHbl CIy4an HabIoIeHus C
BBbIpaYKeHHBIMHU IIPOSIBIIEHHUSIMU OCTEOXOHIP03a U CIIOHANIIe3a.
[IpoBonnnock u3aMepeHue JUIMHBI U HTUPUHBI TeJl I03BOHKOB B
aKCHAJIbHOM (TToniepedHoi) miockocTy. O1ieHKa BBITIOMHSIIACH
BOJIM3Y 3aMBIKaTeJIbHBIX IJIACTHH TeJl I03BOHKOB. [ Iprmep BU-
3yaji3alliy IpeficTaB/IeH HAa pUCyHKe 1.

[TpoTokon uccenoBanust ObUT 00OPEH JTOKATBHBIM 3THYe-
cKkuM koMuTeToM OPJIOBCKOT0 TOCYIapCTBEHHOIO YHHUBEpCUTe-
ta uM. U.C. Typrenesa (mpotokos Ne25 ot 16 Hosiops 2022 1.).

[TonyueHHBIe cBefleHHs ObUIM CTPYIIIIMPOBAHbI B Tabmu-
nax Microsoft Excel 2007, BbimosiHeHa COPTUPOBKA JTAHHBIX
C Yy4eTOM TI0J1a ¥ BEIPAXKeHHOCTH JlereHepaTUBHO-TUCTPOdU-
yecKUx n3MeHeHUH. [lomydeHHble cBeleHUs OBIIN MTOJBEP-
THYTBI CTaTUCTUYECKOMY aHaIM3y C HUCHojIb30BaHHeM |IBM
SPSS Statistics 20. JIs KaXXI0M U3 OLleHUBAaeMbIX BeJIMYHH
oTpeJiesisyiCsl OMTHOBBIOOPOYHBIN t-kKpuTepuit CThloJleHTa U
MOATBepXKIaloCh pacipesiesieHue, OiIM3koe K HOpMaJIbHOMY.
3HAYMMOCTD BBISBIISIEMBIX Pa3iIMUUN MeX1y 3Ha4eHUsIMU B
TpyIax HabIIoMeHUs OlleHHBAJIACh C MIOMOIIIBIO t-KpUTepUuit
CrploieHTa IS TAapHBIX BHIOOPOK.

m PE3VYJIBTATBI

O6mmue cBefieHusI 0 pe3yJibTaTax U3MepeHUH, OTy4eHHbIX
Cpeny YYaCTHUKOB 0e3 MPU3HAKOB 3HAYMMO BBIPAXKEHHBIX U3-
MeHEeHUH I11eMHOI0 OTZieJ1a T0O3BOHOYHUKA, [IPefICTaBI/IeHb] B Ta-
ounie 1. [pu orieHKe 1OCTOBEPHOCTH U3yYaeMbIX JAHHBIX IS
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AHaTomus Yenoseka

PucyHok 1. YdacmHuk Ne20, xeHwuHa, 26 nem. MPT B pexume

T2, BbINOMHEHHbIE B CaaummasibHoll N10CKOCMU U NoNepeyHo Ha
ypoBHe C5 no3BoHKa, duazHocmu4yeckoe obopydoBaHue — 1,5 Tn
Brivo MR355 (General Electric, USA).

Figure 1. Participant No. 20, female, 26 years old. MRI in T2 mode,
performed in the sagittal plane and transversely at the C5 vertebra
level, diagnostic equipment — 1.5 Tl Brivo MR355 (General Electric,
USA).

BCEX T'PYIII C UCIIOJIb30BAHUEM t-KPUTEpHsl OTHOBBIOOPOYHOTO
koaddurmenta CreiofneHTa 6bU1H NOMy4YeHbl 3HadeHus p<0,05.

Kak ciienyer u3 Tabiuibl, y My>K4UH CpeIHsIS JIJIMHA Tejl
C3-C6 1mo3BoHKOB MMeJia OJM3KKe 3HaYeHUs TIPU CPaBHEHUH
¢ maHHbIMU Y xeHIUH 11 C3 p=0,12, B ocTabHBIX CITy4asx
p<0,05. ITo3Bonok C2 umesn Haubosblllee 3HAYEHUE JITUHBI
tena (p=0,01), cnenyromiee 3a HUM 3HadeHUe ObuTO 11t C7
[I03BOHKA; Pa3HHUIIA MEXy HAaUOOJIBIINM 1 HAUMEHBIIIUM Me-
JMaHHbIMU 3HaYeHussMy coctaBwia 0,8 mm (p=0,003). Cxoxkas
KapTHHA BBISBIIEHA U Y XKEeHIIWH 3TOM rpymIibl. Pa3Huiia Mexmy
CaMbIM BBICOKHMM M CAMBIM HU3KHUM MeJJMaHHBIM 3HaYeHUeM
st C7 nocturana 0,9 mm. HaumMensbinas mmprHa o6Hapy-
>keHa B Teslax C6 1 C7 1T03BOHKOB, KOTOPbIe Y MY>XUHH OBbIITH
mpe, 4eM y sxeHIuH (it C6 p=0,02). Haubornbimas mupuHa
orMevanack aisi C2 mo3BoHKa y My>xuuH, it C2 u C4 cpe-
I keHIMH. Haubonbiias pa3Huiia MeXxay MakCUMaJlbHOM
Y MUHHMMAJIbHOM IIUPUHOW MeIUaHbl y MYXKYMH COCTaBHJIA
2,1 MM, cpeny sxeniuH — 1,7 mm. [Ipu 3ToM 3HaYMMBIe pa3nu-
Yl IIUPYUHBI HeM3MeHEeHHBIX TeJl T03BOHKOB ObUIH OTMedeHbI

Mo3BoHok

[AnuHa Tena LLinpuHa Tena OTHoOLIEeHWe ANTUHbI K
NO3BOHKa NO3BOHKa WIMPUHE Tena NO3BOHKa
b XeH. Myx. XeH. Myx. XeH.
n=71 n=34 n=71 n=34 n=71

Hayka n nHHoBauuu B meguuuHe T.9(1)/2024

tosnbko i C2 (p=0,022) npu cpaBHEeHUM MeXAy IpyNiaMu
MY>KUUH U KeHIIVH,

OTHoItleHre IJTMHBI K MUpHHe B 1T03BoHKe C7 6bUI0 01U~
HAKOBBIM Yy MYX4UH U keHITuH (p=0,016), Torna xak asns
1mo3BoHKa C6 0HO OBLIO HECKOJIBKO BBIIIE Y MYXUYHH, HO C
HU3KUM KpuTepueM fgocroBepHocty (p=0,71). B mo3Bouke C3
koaddurment Bapuaruy (CV) 3Toro mokasatesis 6bUT CaMbIM
BBICOKUM U Kojiebasncs ot 10,33% mo 13,86%.

OObm1ue cBefieHUs 0 pe3ynbTaTax aHajaM3a pa3MepHBIX Xa-
PaKTepUCTHUK TI03BOHKOB IIPU BBISIBJIEHUH U3MeHeHUH [TTeffHOTo
OT/lesia MO3BOHOYHMKA TIPe/ICTaBIeHbl B Tabunax 2, 3.

CraTUCTUYeCKH JOCTOBEPHBIMU OBUIH Pa3udus Mexay
[IepBoi ¥ BTOPOH IPyNIaMU IIPU OIfeHKe MTapHBIX BEIOOPOK
Cpely JKeHIIMH Mpy cpaBHeHuH muputbl C7-C4 M03BOHKOB,
IJISL MYXKYMH — IIpU orjeHKe jiinHbI C3 u mupunel C3, C2
II03BOHKOB, B OCTa/IbHBIX ciydasx p>0,05. CpaBHeHHe OT-
HOIIIeHUI MeX/1y pa3MepaMu TeJjl TO3BOHKOB JIeMOHCTPUpPYeT
JIOCTOBEPHO 3HAYMMYIO Pa3HUIY 3HAYeHUU MeXAy I1epBor U
BTOpO¥ TPYIIIIaMU CpeNiy XKeHIIWH Ha ypoBHe C7 IO3BOHKA
(p=0,05), B ocTanbHbIX ciy4asx p>0,05.

[Ipu orieHKe 3HAYMMOCTH pe3yJIbTaTOB B MIEPBOl K BTOPOI
TPyIIax Cpey My>UHH U XeHIyH a7 C2 mo3onka p=0,022,
B OCTaJIbHBIX CiIy4dasx otMedeHo p>0,05. [Ipu cornocraBneHnu
JTAHHBIX BTOpPOM U TpeThell rpymn ams C3 = 0,178, mist ocrans-
HbIX T03BOHKOB p<0,05.

B ciydasix BbIsSIBIIeHUS BhIpaXKeHHBIX JlereHepaTUBHO-
JIUCTpodHUYIeCKUX U3MEHUH IIeHHOTO OT/iella TO3BOHOYHUKA
(Tpetps rpynna) ans ten C7, C6, C3, C2 no3BOHKOB OBIIO
OTMeueHO yBenndeHHe K03 UIIMeHTa OTHOIIeHUS ITTUHEI
K IIMpHHEe OTHOCUTENIbHO APYTuX Ipymnil. Bo BTopoii rpymme
JAaHHBIN TTOKa3aTeslb ObUT HIKe, YeM B IIepBOH Ipymiie, st
BCeX M03BOHKOB, KpoMme C2. IIpu cpaBHeHMM JaHHBIX BCeX
Ipynn HabIoneHus Cpey MYXXUMH OTMe4aloTCsl 3HaYUMble
pas3u4us Mexy pe3ysibTaTaMy BO BTOPOX U TpeTbel I'PyIl-
nax mist C7, C6, C3 no3BoHKoB ¢ koaddurientom p<0,05,
st C2 no3BoHka 3HaueHue p=0,94. B ocTranbHbIX City4asx
OIleHKa JOCTOBEePHOCTH JieMOHCTpUpoBana Bennuuny p<0,05.
[Tpu cpaBHeHUY MeiaH OTHOIIeHU# pa3mMepoB C4 O3BOHKA
ObUTa OTMedeHa TeH/IeHIIHs CHIDKeHHs [T0Ka3aTesell BMecTe C
POCTOM JiereHepaTUBHO-TUCTPOUIECKUX U3Me-
HEeHUI TT03BOHOYHMKA (TIpY CpaBHEHUWH 11epBOU U
Bropoii rpynm p=0,064, npu cpaBHeHWU JJAaHHBIX
BTOpOIi U TpeTbelt rpynn p=0,075).

Cpeny >KeHIIIMH 0TMeyasioCh 3HAUUTeIIbHOe CHU-

o7 16,7¢09 158+1,1 26,3+1,8 251+21 0,64:0,05 0,64+0,06 g
> 0,003 0.78 0.01 >KeHHe BelTMYrH Ko3pbUITMeHTa Jis OTHOIIIeHUM
- Mim  154+10 14,7+1,1 26,1+1,8 253:1,8 0,60£0,06 0,58+0,06 JUIMHBI K IMPHHE TeJI TIO3BOHKOB CPE/IM BCEX ydacT-
p 0,02 0,94 0,07 HUII B TPEThEH TpyTiTe. BbiCoKast CTereHs J0CToBep-
s Mim  154%11 14,8:1,2 26,8t1,6 264+l,9 0,58£0,04 0,57%0,06 HOCTH 3Ha4eHUi Oblna oTMedeHa Ayt C7 103BOHKA
P 0,03 0,71 0,17 IIPY CPaBHEHUM JJaHHBIX MepBOM U BTOPO TPy
c4 M+m  15,6+1,1 14,8+#1,1 26,9¢1,1 26,4+1,6 0,58+0,04 0,560,05 (p = 0,052), Ipx CpABHEHUM JJAHHBIX BTOPOM U Tpe-
P 0,01 0,43 0,18 Thel rpymit 1yt C4 no3sonka (p = 0,028) 1 ob1umx
Mtm  157+1,0 151+1,2 26,7+1,6 263+l,4 059:0,05 0,58+0,05
C3 o 0.12 0.96 0.25 JaHHBIX I BCeX ITO3BOHKOB YYaCTHUI] HEI6J'[IO)I€-
2 Mim  17.6:09 169+15 28,213 267t14 063:005 0,63:0,06 HHHH (0,012).
p 0,01 0,02 0,92 PH OlleHKe pe3ysibTaTOB aHaJ/IK3a I OTHOIIe-
CpenHee Mim  16,1+0,7 153+1,0 26,8+1,1 26,0+1,4 0,60+0,03 0,59+0,04 HUI pa3MepoB TeJl TI03BOHKOB OTCYTCTBOBAJIM 3Ha-
s P 0,001 0,43 0,046 YUMble U3MeHeHUs Cpelly 3HaYeHU! Mexy Iep-

Ta6bnuua 1. Paamepbl no3BOHKOB No 0aHHbIM MPT B akcuasnbHol ninockocmu

cpedu 300poBbIX NayueHMoB, MM

Table 1. The vertebrae dimensions according to MRI data in the axial plane

among healthy participants, mm
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BOM M BTOPOM I'pyIIIIaMU HabITIOIeH s y XKeHINHH,
kpome C7 u C4 nmo3BouKoB. [1py 3ToM 66110 OT™ME-
YeHO, YTO Pa3sHUIIA MeXly 3HA4eHUAMU JTMHEHHBIX
pasMepoB y MY>K4MH 1 JKEHII[UH COCTaBIIgeT OKOJIO
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Mo3BoHok

= Mtm  16,4+1,3 152+1,1 26,6+1,9 23,9+2,6 0,62+0,07
p 0,007 0,008
6 Mtm  152+1,1 14,4+1,1 27,3+2,2 24,7+1,9 0,56+0,06
p 0,02 0,005
c5 Mtm 15,2+1,1 14,3+1,1 27,6+1,7 25,3+2,2 0,56+0,05
p 0,021 0,012
e Mtm  14,9+1,2 14,4+0,9 27,1+1,8 25,3+2,0 0,55+0,05
p 0,30 0,04
- Mtm 15,112 14,9+1,1 26,9+1,5 255+2,2 0,56+0,05
p 0,82 0,17
Mtm  17,2+14 16,6+1,3 28,2+1,3 25,8+1,8 0,61+0,05
c2 p 0,13 0,002
CpenHee Mtm 15,7+¢1,0 15,0+0,9 27,3+1,4 25,1+1,7 0,58+0,04
NS BCex
NO3BOHKOB p 0,13 0,002

Ta6bnuuya 2. PaamMepbl NO3BOHKOB NO daHHbIM MPT B akcuanbHol
nyjockocmu cpedu nayueHmoB C YMePEHHO BblPaXXeHHbIMU
uaMeHeHusIMU wellHo2o omoenia N03BOHOYHUKA, MM

Table 2. The vertebrae dimensions according to MRI data in the
axial plane among patients with moderate changes in the cervical
spine, mm

1 mm. JTocTOBepHBIMM OB pa3TU4Msl IPU CPaBHEHUH JJIH-
HBbI TIO3BOHKOB B ITepPBOM ¥ BTOPOH I'PyIax Cpeqy My>XYUH U
sertuH s C7-C4, C2 (p<0,05), mis C3 (p=0,129). Cpenu
MY>K4MH [T03BOHKU UMeJii bosiee OKpyIyio ¢opMy, Meaua-
Ha K03 uIMeHTa OTHOIIeH!s IJIMHBI K IIUPHUHe COCTaBWIa
0,6, mms sxenmyH — 0,58. B rpymrie sxxeHIMH okasanack 6osee
BBIp@XKeHa BaprabebHOCTD JIj1s1 KO3pPUITMeHTa OTHOIIIeHHUS
BenuunH ¢ Q1-Q3 unrepsanom paBubiM 0,56-0,64 u CV —
8,77%. JJocToBepHBIMYU OBUTH PA3IMUUs MeXIY 3HaUeHUSIMU
K03 UITMEeHTOB /I MY>KIMH U XKeHIIIH B IIepBOii ¥ BTOpOM
rpymmnax a7 C7, C6 103BOHKOB M BCeX II03BOHKOB IIPH CPaB-
HEeHWU BTOPOY U TpeTbey IPyIIIL.

m OBCYXKJIEHUE
JluarHoctuka 3aboeBaHM IIEMHOTO OTHAesa IT03BOHOY-
HUKa OCTaeTCs BaXKHOM KIMHUYeCKOH 3ama4eii, Tpebyromiei

OnuHa Tena LlinpuHa Tena OTHOLEHue AJIUHBbI K
NO3BOHKA NO3BOHKA IWMPUHE Tena No3BOHKa
Mo3BoHoK
Myx. Myx. Myx.
n=15 n=15 n=15
Mtm

OnuHa Tena LLinpuHa Tena OTHOLWeHUe ANUHbI K
NO3BOHKA NO3BOHKA IWMPUHE Tena no3BoHKa

EFEEEEIES
n=31 n=26

0,54

0,48

0,56

0,21

0,17

0,07

0,12
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BCECTOPOHHEH OIIeHKH COCTOSIHMSI TIAaIIIeHTOB
[IPY [JIAHUPOBAHKUHY JIeueOHBIX MEPOITPUSITHIA
[1]. [einbI# OTAEN TO3BOHOYHUKA, SIBISSACDH
HaunboJiee OIBXKHOM 06J1aCThIO 0CEBOI0 CKe-

0,650,08
JIeTa, I0JDKeH OlleHUBAaThCs KOMILIEKCOM JIra-
0,59+0,07 THOCTUYECKUX MeTOOB /Jiss GOpMUPOBAHHUS
Haubosiee 06HEKTUBHOM KAPTHUHBI B KITMHUKE
0,57+0,07 [2]. BausHue pereHepaTHBHO-AUCTpOdUYe-
CKUX IIPOIlecCcOB Ha MopdoMeTpHUUeCcKHe Xa-
0,58:0,05 PaKTepUCTUKHU MOSICHAYHBIX TO3BOHKOB XOPO-
10 ONMMCAHBI U MIUPOKO UCIIONb3YIOTCS [3].
EC.01 Ha ypoBHe mefiHOTro oT/esia I03BOHOYHHUKA
0,65:0,07 M3MeHeHHs pa3MepHBIX XapaKTepUCTHUK II0-
3BOHKOB MOTYT OBITh MeHee BhIpaKeHHBIMU B
TS abCOJIOTHBIX BeJIMYMHAX 110 [TPUYUHe MeHb-
IIero pa3mepa, HO CONPOBOXAATHCS SIPKOU

KJIMHUYeCKOW CUMIITOMATUKOM [2] ¥ oKa3bI-
BaTh BIIMSHUE HA alallTal[MOHHbIe CII0COOHO-
CTH JIIOfIel MOJIOZIOTO Bo3pacTa [4].

[ToBcemecTHOe BHepeHHe ITUGPOBHIX TEXHOJIOTHI 0Opa-
DOTKY KIIMHUYecKo¥ uH$popMaruu TpebyeT YTOUHeHHs pa3-
MEepPHBIX XapaKTePUCTHUK aHAaTOMUUECKUX CTPYKTYP C y4eToM
MeToJI0B cbopa nHdpopmaiyy 1jis pa3paboTku bonee 3ddek-
TUBHBIX METOJIOB MHTepIIpeTallki pe3yyIbTaToB HabJIfoIeH .
Harre uccnenoBaHue nomosHseT paHee OnyOJIMKOBaHHbIE
JaHHBIe I10 OIleHKe pa3MepoB CTPYKTYP LIeHHOro oTAesa Io-
3BOHOYHMKA Ha OCHOBe aHann3a pesynsratoB MPT [10] u
KomrbioTepHo# ToMorpadui [11]. [Tonyuennsle cBeenys 1o-
nosHsioT faHHble C. Nell u coaBT., 7eMOHCTpPUPYIOT OiTM3KMe
3HaueHMs], KOTOpbIe OBbLIM IIOTyYeHb! ITPYU aHajIu3e AJTUHBI Tell
HIeMHbIX [103BOHKOB. B nmybmukanuu V.M. Remes [12] onu-
CBIBaeTCs OlleHKa CTPYKTYp IIeHHOro OTAesa I03BOHOYHHKA
B [leIUaTPUUYeCKOU IPAKTHKeE.

[Tosry4yenHble HAMH JJaHHbIe JeMOHCTPUPYIOT HepaBHO-
MepHOe pacIpeieJieHH e CTaTUCTUYeCKH 3HAaYUMBIX Pas3INIuil
B OIIeHMBaeMbIX I'PYyTIaX C Y4eTOM BbIpa)KeHHOCTH JlereHe-
PaTUBHO-AUCTPOPUUECKUX U3MEeHeHUI U TI0J1a YYaCTHUKOB
HaboeHusl.

[Tpu oTCyTCTBHYM 3HAUMMO BBIPaXKEeHHBIX U3MeHeHUH I1eit-
HOTO OTZesia MO3BOHOYHMKA CTAaTUCTHYeCKHU
3HAYMMBble Pa3INdUs MeXAy MYXXUYWHAMU U
JKeHIIIMHAMU OBIJIM OTMedeHbI /1Jis IToKa3are-
7 yvHbl Ten mo3BoHkoB (p 0,01-0,02), xpo-

o7 158+1,1 149+1,1 24,9+26 251#29 0,64£0,07 0,6120,09 Me C3 (p=0,82). Taxoxe 3HATAMbIE PATHIHS
P 0,007 0,04 0.001 ObUTM OTMedeHbl i mupuHbl C2 TT03BOHKA
Mm 150#1,0 14,0%1,1 254#24 257+2,3 0,59:005 0,55:0,06
(o] o G o =T (p=0,02). [Ipu cpaBHeHMU pe3ysIbTaTOB pacyeTa
Mim 145:11 140:08 258:18 26,3422 057004 054:0,05 OTHOLICHMS UIMHBL K [IMPHUHE 3HATUMbIE CTa-
£ 5 0.18 0.10 0.01 TUCTUYECKUE PasiMuMs ObUIM OTMEYeHbl i
c Mim  14,9+12 13811 262+¢21 260:1,7 057005 0,53:0,04 C7 nossoska (p=0,07). I1pu onenke Bcex mo-
p 0,31 049 0,01 Kasaresiell OlleHUBAeMbIX MOPPOMETPUICCKUX
c3 Mtm 15,115 13,9#1,2 25,6+1,8 25,55+1,5 0,59+0,06 0,55+0,06 XapaKTepPHUCTHK Pa3IndMs MeXIy pe3ysbTara-
P 0,01 0,60 0,001 MM YYaCTHUKOB PA3HOIO I10j1a ObLIH OTMEYeHbI
o Mm 17,1#1,4 157+1,3 26,8416 26,3:1,7 0,64:004 0,60£0,06 JUIsL JUTHEBI Tena o3BoKoB (p=0,001) ¥ oTHO-
p 0,02 0,95 0,01 _
IIeHus JIUHLI K 1upuHe (p=0,046).
Cpenvee  M#m  15420,8 14,4:08 258#1,7 25815 060£0,03 0,56:0,05
NS BCex [Ipy IMarHOCTUKe YMEPEeHHO BhIPayKeHHBIX
NMO3BOHKOB p 0,003 0,11 0,001

Tabnuya 3. PaaMepbl N03BOHKOB No daHHbIM MPT B akcuanbHoll nnockocmu cpedu
nayueHmMoB CO 3Ha4YUMeJTbHO BbIPaXXeHHbIMU NPOSIBIIEHUSIMU OCMEoX0HAp0o3a

weliHo2o omoenia N03BOHOYHUKA, MM

Table 3. The vertebrae dimensions according to MRI data in the axial plane among
patients with pronounced manifestations of osteochondrosis in the cervical spine, mm

www.innoscience.ru

NPOSIBJIeHUH JlereHepaTHBHO-AUCTPOPUIeCKUX
W3MeHeHUH Ha ypOBHe IIIeHHOI0 OT/esIa [I03B0-
HOYHMKA CTaTUCTUYECKU 3HAYUMBble Pa3iIndus
ObUIM OTMeueHbl JJIsl AJIMHBL U IIUPUHBI Tell
C5-C7 moszBonkoB (p 0,005-0,021) u mupuHbI
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tena C4 (p=0,04). IIpu orerke MopbOMeTPUULCKUX XapaK-
TepuCTHUK Tera C2 M03BOHKA CTaTUCTUYECKU 3HAUYMMbIe pa3-
JIMYMSL MEXKY TPYTIIIAMU MY>KYMH U SKeHIIUH ObLT OTMeYeHbl
TosbKo Ay mupuHel (p=0,002). B 1ienom cpenyt y4acTHUKOB
JAHHOW TPYIIIBI 3HAYMMBbIE PA3JIUUUS MeX/y MY>KUMHAMH U
KEeHIIIUHAMH ObIJIM OTMeYeHbI TOJIBKO JUTsl OGIIMX TTOKa3aTesien
CpeJiHel MUPUHBI Tell To3BoHKOB (p=0,002).

Cpesiv y4aCTHUKOB CO 3HAUUTEJIbHO BBIPAXKeHHBIMH Jlere-
HEepaTUBHO-IUCTPOUIECKUMU U3MEHeHUSIMH, IMarHOCTHPO-
BaHHBIMU Ha YPOBHE IIEHHOTO OT/iejla TO3BOHOYHHUKA, CTAaTH-
CTUYeCKH 3HAYMMble PA3IMYUsI IS [UIMHBI ObUIA OTMeYeHbI
s qmvHel Tenr C7, C6, C3, C2 no3sonkos (p 0,007-0,02).
[1pu orieHKe IMUPUHBI TeJ TO3BOHKOB 3HAYUMBIMU PA3JIHYHs
6butH TOJBKO it Tesia C7 mo3eonka (p=0,04). B npencras-
JIEHHOM TPYIIIle YYaCTHUKOB Il BCeX M03BOHKOB ObLIA OT-
MeueHa CTaTUCTUYeCKH 3Ha4MMasi pa3HUIA B OTHOIIEHHUSX
JUIMHBI K IIUPUHE TeJl TI03BOHKOB C YYeTOM I10J1a MAleHTOB
(p 0,001-0,01), B mIe;IOM 1y1s1 CpeiHEro 3HAYEHHUs BCeX U3-
mepenuii (p=0,001). Ilpu cpaBHEeHUM CpeqHUX pe3yIbTaTOB
HaOJTIOIeHUI IS JUIMHBI TeJl TO3BOHKOB CPeld yYaCTHUKOB
nanHoi rpymmnet p=0,003.

I[TpencrapieHHble 0COOEHHOCTU WUTIOCTPUPYIOT TUHAMUKY
V3MEeHeHHH pa3MepHbIX XapaKTepUCTHK TeJT TI03BOHKOB, IIPOKC-
XOJISAIIIYIO BCIIEJICTBUE Pa3BUTHS JlereHepaTUBHO-UCTpodde-
CKMX U3MEeHeHUN Ha YPOBHe IIeMHOI0 OT/esa TO3BOHOYHUKA C
y4eToM I10J1a YYaCTHHUKOB HabmonieHus. [Ipy oTcyTCTBHM BbIpa-
>KeHHBbIX U3MEHEeHHI Pa3iIniysl OTIPeNIeJITFOTCS MeXITY JUTHHOM
TEJT II03BOHKOB MY>KYHH U JKEeHIIWH C HAJIMYHUeM CTaTHCTUYECKU
3HAUYMMBbIX PA3TUUMiA JJIsi OTHOIIEHHS ITIHEI K 1mvpuse C6, C7.
Iy C3 o3BoHKa He ObUIO OTMEYeHO HU OJJHOTO CyIIeCTBeHHO-
T0 pa3/IM4usl U3y4aeMbIxX apameTpoB. [Ipu nporpeccupoBanuu
JlereHepaTUBHO-TUCTPOdHUIeCKUX N3MEeHEeHHH Harnboriee 3aMeT-
HO TIOBBIIIEHHe 3HAYUMOCTH IIIUPYHBI TeJI T03BOHKOB IIPH yTpa-
Te aKTyaJIbHOCTY OTHOIIEHVs JIJIMHBI K IUPYUHe CPely y4acT-
HHUKOB BTOPO#1 I'PyIIbL. B cirydasix AUarHOCTHKYA U3MeHeHUiH
JlereHepaTUBHO-INCTPO(UIECKOTO XapaKTepa aKTyalbHBIMH
CTAHOBSITCSI PA3JINYMS MEXIY MYXXYMHAMHU U )KEeHIIIMHAMHU JIJIsI
muHbI (kpome C4, C5) 1 OTHOIIIeHH# AJIMHBL Tejla II03BOHKA K
ero IMpHUHe B TpeThell rpyIne. Havbomee ciioXHbBIM [1s 10-
HICKa TTOJIOBBIX pasiuumii okazascsi C3 MO3BOHOK C ompefiersie-
MBIMH CTAaTUCTUYECKUMH PAa3IUUMSMU JIJIs MOPPOMETPHUYECKUX
TI0Ka3areJsield TOJIbKO TIPY BbIPaXKeHHBIX N3MEHeHUsIX TI03BOHOY-
HUKa. B MeHbIIe# cTeneHu orpeiesTuch MOJIOBble pa3iinius B
rpymmnax jyisi C4, C5 103BOHKOB.

Hayka n nHHoBauuu B meguuuHe T.9(1)/2024

m SAKJIFOYEHUE

[ToydeHHble aHHBIE TPOAEMOHCTPUPOBAIMN CXOXUe
r“3MeHeHHs MOppOMeTpUUeCKUX XapaKTePUCTUK MIeHHBIX
[I03BOHKOB B I'PyNIaxX HabOJIIONeHUs Y MY>XYUH U XKeHIIHH,
HO IMHaAMHKa U3MeHeHUH Cpefill YYaCTHUKOB OTIMYaJach.
V3MeHeHUs OTHOIIEHHs pa3MepoB Tesl TO3BOHKOB Cpenu
>KeHIUH ObUIM He3HAuYWTeJIbHBIMU IIPY CPaBHEHWH NepBOM
Y BTOPOH I'PYTIIL, IJIsl TPeThel IPYIIIbI ObIJI0 XapaKTepHO 3Ha-
YHUMOe yMeHbllleHHe JJaHHOTO Noka3zarens. Cpeu My>X4uH
IIPY CPaBHEHUH HaHHBIX BCeX I'PYII HaOJOeHUs OTMeda-
I0TCS 3HAUUMBbIe pa3inyis MeXy 3Ha4eHUsIMU BO BTOPOH U
TpeThei rpynnax st C7, C6, C3 mo3BonkoB. Haubomnbiei
IUTMHOM mocTtoBepHo obmananu tena C7-C4, C2 mMo3BOHKOB
Y MY>K4MH IIPY OTCYTCTBUM U3MeHeHUH 1IeHiHOTo OT/ieNa I1o-
3BoHOYHMKA. CliefiyeT OTMeTUTD, YTO BOIIPOCH BAPHATHUBHOM
anaromuu C2 1Mo3BOHKA 0COOEHHO BaXKHBI TIPU TJIAHUPOBA-
HUU HeHpOXUPYPrudecKrx BMelaTenbCTB. [Ipu onenke C2
[I03BOHKA OTMeYasIiCh 3HAYMMble pa3iiMdus C y4eToM IoJia
IIPY CPaBHEHUH IUIMHBI B IIepBOM U TpeThel IpyInax, Iiu-
PUHBI — B [IepBOY X BTOPOM I'PyIINax, a IPYA aHalu3e B3auM-
HOTO OTHOIIIEHUSI pa3MepoB TeJl II03BOHKOB — BO BTOPOI U
TpeThbelt rpynnax. OTHOIIeHUsI IIoTlepedHbIX pa3MepoB Tesl
[T03BOHKOB OTJIMYAJIUCh CPe[Id Y9aCTHUKOB PAa3HBIX I'PYIIIL, U
B OOJIBIIMHCTBE CITy4aeB CPeAU MY>KYUH OHU UMeJH OOJblIIve
3Ha4YeHUs BCIIeJICTBUe boJlee OKPYTIIOH GOpPMBI, B YaCTHOCTH,
HauboJiee JOCTOBePHBIMU ObLTH pa3nuuus 1yist C7 03BOHKA
IIPH OTCYTCTBUM M3MeHeHMH M03BOHOYHKKA. CpefHMe 1o-
KasaTesy Il BCeX IIeMHBbIX II03BOHKOB Cpeld YYaCTHUKOB
HabmonieHys Harbosee 6IM3K0 OBUIM K MeiaHe JIsi OTHO-
IIeHUH B3aUMHO INepleHINKYJIsSpHbIX pa3MepoB Ten C3 y
MY>KYMH U JKeHIIKH, cocTapisis 0,58, Hauborblive 3HaYeHUs
koaddurrenTa Bapuanuu 6 ot 10,33% mo 13,86%. B
I[eJIOM CPeJiy XXeHII[H OTMedaeTcs 60Jiee BbIpaykeHHasl BapH-
aTUBHOCTD 3HAYeHUI /17151 OTHOIIeHHs IJIMHBI U ITUPUHBI TeJl
[I03BOHKOB B aKCHAJIbHOM IiockocTy. Hanborbias cratu-
CTUYeCKas 3HaUMMOCTDb pa3jInyuil OTMe4deHa MeXAy BTOPOU
Y TpeTbel IpyIlaMu HabioneHuH, cGOpMHUPOBAHHBIMH C
y4eToM I10J1a aIlMeHTOoB.

[IpencTaBieHHbIe pe3yabTaThl BaXKHBI IIPU pa3paboTke
CIeNaIM3MPOBAHHOTO MPOTPaMMHOTO obecriedeHus U 60-
Jiee TITyOOKOTO aHAJIM3a MHAWBUAYATIbHON N3MEHUYUBOCTHU Tejl
ITI0O3BOHKOB C UCIO/Ib30BaHNEM COBPEMeHHBIX MeTOIOB IpU-
>KM3HEHHOM BU3yaJIM3alluy U MOTYT ObITh BOCTPeOOBaHbI U
IUIAHUPOBAHUY HeMPOXHUPYPrUYeCcKUX BMellaTeIbCTB. P
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In vitro cell-based Hyperuricemia-hemotest
bioassay for cytokine status evaluation
in patients with gouty arthritis

Larisa T. Volova, Evgenii I. Pugacheyv, Tatyana V. Starikova, Petr A. Lebedey, Irina A. Shafieva,
Sergei I. Kuznetsov, Oksana A. Gusyakova, Galina N. Svetlova, Natalya K. Osina

Samara State Medical University (Samara, Russia)

Abstract

Aim - to develop an in vitro method for assessing the activity of the
inflammasome under conditions of hyperuricemic stimulation of inflammatory
interleukins.

Material and methods. Whole blood cells of donors and patients with
hyperuricemia and exacerbation of gouty arthritis diluted with RPMI were
cultured in vitro in the presence of different concentrations of uric acid.
The production of cytokines in the cell growth media of hematopoietic
cells stimulated with uric acid was evaluated using an enzyme-linked
immunosorbent assay (ELISA).

Results. By simulating the hyperuricemia in vivo, an in vitro cell-based
bioassay was developed to stimulate blood cells of individual donors with

uric acid. Using the developed in vitro Hyperuricemia-hemotest bioassay,
quantitative differences were found in the production of inflammatory
cytokines by the blood cells of potentially healthy donors and patients with
hyperuricemia and gouty arthritis.

Conclusion. As a new approach in personalized diagnostics, a hyperuricemic
(HU)-hemotest system was developed, which can serve as an in vitro cell
model for studying the activation of inflammasome by inflammatory signaling
molecules in gouty arthritis.

Keywords: cell biology, cytokines, hyperuricemia, gouty arthritis,
personalized medicine.
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In vitro kneTo4Hasa rMnepypukeMuyecKkas
reMortecT-cuctema Aans onpegeneHnsa LUTOKUHOBOIo
cTaTyca NauMeHTOB C NogarpM4yeckum apTpuToM

J1.T. BonoBa, E.WU. MNyraues, T.B. CtapukoBa, N.A. Jle6enes, U.A. LLladueBa,
C.N. KysHeuos, O.A. lN'ycsikoBa, IH. CeetnoeBa, H.K. OcuHa

®IrbOY BO «CaMapckuii rocyaapCTBEHHbIN MEAULIMHCKUIA YHUBEPCUTET»
MwuHsgpaea Poccun (Camapa, Poccus)

AHHOTauus

Iens — paspaborars in vitro MeTOA OLIeHKU aKTUBHOCTH MH(IaMMaCOMBI B yC-
JIOBUSIX TUIIePyPHKEMHUYECKOM CTUMYJISIIMKA BOCHAIMTeIbHBIX HHTePIIeKUHOB.
Marepuan 1 MeToabI. KileTky 11e/IbHOM KPOBU JIOHOPOB U IaIleHTOB C TU-
nlepypuKeMueli ¥ 060CTpeHreM IoflarPHIeckoro apTpuTa KyllbTHBUPOBAIMCh
in vitro B KyneTypanbHo# cpefile RPMI B mpucyTcTBHM pasHBIX KOHIEHTpa-

14

W MOYeBOM KUCTOTHL. [IpofyKIys HIUTOKUHOB, BLIPAbaTEIBAEMBIX B KYIIb-
TYPaJIbHYIO Cpefly KJIeTKaMH KPOBH, CTUMYJIMPOBAHHBIX MOUYEBOH KHCIIOTOH,
IIPOBOJMIIACH C IIOMOIIBIO CPABHUTEJILHOTO IMMYHOGEPMEeHTHOTO aHaJIM3a.
Pesynbrarsl. IMUTHpYS yCIIOBHS THIIEpyPUKeMHH in vivo, 6bUla pazpaboTaHa
in vitro kjIeTo4Hast TeCT-CUCTeMa CTUMYIISIIUN KJIETOK KPOBU MHIUBU/YalIb-
HBIX JOHOPOB MO4YeBOH KHCI0TOH. C IIOMOIIBI0 pa3paboTaHHOM THIIepypHKe-
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MHYeCKOM reMOTeCT-CUCTeMBI in Vitro o6Hapy>keHbl KOJIMdeCTBeHHbIe pa3iu-
Yl B IPOAYKIIMK BOCIIAJIUTEIbHBIX IIMTOKUHOB, BEIPAOAThIBAEMbIX KIIETKAMU
KPOBH IIOTEHIIMAJILHO 3[0POBBIX JIOHOPOB U TAIIEHTOB C I'MIIepyPUKeMUel 1
[I0/IarpUYeCKUM apTPUTOM.

BriBopabl. B pamkax co3pnaHus nepCOHUPUIMPOBAHHOW AUArHOCTUKHA
pa3paboTaHa runepypukeMuyecKkas reMOTecT-CUCTeMa, KOTopasi Mo-

BuotexHonorus

KeT CIIYXXUTb KJIETOYHON MOJIeJIbIO in Vitro 1Jis U3y4eHHsl aKTHUBALUK
CHTHAJIbHBIX MOJIEKYJI HHGIAMMACOMHOTO BOCHA/IeHUs IIPH ToJarpuye-
CKOM apTpuTe.

KurroueBble ci10Ba: KjieTo4Hasi GMOIOTHSI, IUTOKHUHBI, TUIIePypPUKeMHUs, 110-
JIarpUdeCcKuil apTpUT, epCOHUGUIMPOBAHHAS MeIUIIMHA.
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Cnucok cokpauieHunin

MYH — MoHoypat HaTpusi; 'Y — runepypukemusi; MK — moyeBas kucnorta; IL-1B —
nHTepneikvH 1p; IL-6 — uHTepneitkuH 6; Il-18 — uHtepneitkuH 18; TNF-o — chakTop Hekposa
onyxonu-anbda; PBMC — MoHoHykneapHble kneTku nepudepuyeckoit kposu; NLRP3 —
nHcnammacoma NOD-nopo6Horo pelientopHoro 6enka 3.

Pykonuck nonyyena: 12.07.2023
PeueH3us nonyyena: 03.12.2023
Cratbsa ony6nukoBaHa: 01.02.2024

INTRODUCTION

Gouty Arthritis is a systemic disease characterized with
deposition of monosodium urate (MSU) crystals and
formation of tophi [1]. Acute gouty arthritis usually starts
with sudden acute pain. Very characteristic is the damage of
the metatarsophalangeal joint of the hallux (hence the name
‘podagra’). Tophi inside and outside joints may restrict the range
of motions and cause deformations resulting in the development
of gouty arthritis. This pathology often develops in persons
with hyperuricemia (HU), or elevated level of uric acid (UA)
in the blood serum. While HU with no gouty arthritis present
is described as ‘asymptomatic’, the latest research indicate a
string connection between the HU and risk of development
of arterial hypertension, kidney failure [2] and cardiovascular
diseases [3-5]. UA is the final product of purine metabolism
in the human body that is synthesized predominantly in the
liver, the intestinal tract, and in the vascular endothelium [6].
The level of UA in the serum above 420 umol is officially
considered hyperuricemia. At the same time, women, prior to
the menopause, demonstrate UA levels of <360 umol, and after
the menopause they elevate to concentrations seen in men. For
children and adolescents, the normal UA level is considered
at <330 umol [7]. In water solutions, with concentrations
of 420 umol the UA salts transform from soluble form into
crystalline form, but the threshold of urate solubility in the
plasma is much higher, and their concentrations may reach
>600 umol without formation of crystals. An acute attack of
gouty arthritis is always associated with salting out of UA salt
crystals in the joint cavity. Epidemiological data points at a
close correlation between the hyperuricemia and the risk of
development of gouty arthritis [8]. The accumulated clinical
evidence, however, show this correlation not to be linear [9,
10]. Moreover, deposit of UA crystals is found in the articular
cartilage in patients having no episodes of gouty arthritis [11].
This may be explained by the individual sensitivity of the
inflammasome responsible for the synthesis of inflammatory
interleukins and activated under HU. The low sensitivity of
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the inflammasome may well account for a symptom-free
accumulation of UA salts in the articular tissue. On the other
hand, the attacks of gouty arthritis are always attributed to the
synthesis of inflammatory cytokines. High levels of 1B (IL-
1), IL-6 and TNF-a cytokines are found in the synovial fluid
of patients with gouty arthritis in the periods of aggravation
[12]. The elevated levels of IL-6 and TNF-a cytokines were
also found in the plasma of patients with gouty arthritis in the
period of aggravation but not in patients with gouty arthritis
during the gout interval [13]. Studies comparing the levels of
cytokines IL-1[3, IL-6, IL-8, IL-17A, IL-18, IL-22 and IL-23
in the blood serum and the clinical manifestations of the gouty
arthritis demonstrated direct correlation only with respect to
IL-18, whereas only a minor elevation of the IL-6 was found in
the serum of patients with the tophaceous gout [14]. Elevated
values of IL-18 and IL-17A were found in the serum of patients
with gouty arthritis [15]. It is interesting to note that in patients
with gout no high levels of IL-1 are found [13, 14]. Still,
there is enough clinical evidence to the key role played by
the IL-1P in the progress of the gout. Clinical studies of the
IL-1f inhibitors showed efficiency in the suppression of the
inflammatory process during the gout [16].

Currently, the gouty arthritis is regarded as a systemic
inflammatory disease caused by the priming of the NLRP3
inflammasome (NOD-like receptor protein 3) [17, 18].
Inflammasomes are multi-molecular complexes created in
the cellular cytoplasm as a response to cellular damage and
infections [19]. The generally accepted two-signal system
of activation of the NLRP3 innflammasome is shown in
Fig. 1. Only the combination of two signals mediates and
induces a series of cascade reactions of gouty inflammation
with hematopoietic cells, i.e. macrophages, monocytes and
neutrophils [14, 17, 20, 21]. The nature of those signals is
not fully established yet. Signal 1 is considered to sensitizes
the cells via PRR, pattern-recognition receptors (priming),
and only after the priming of the cells, Signal 2 (specifically,
UA) causes activation of the inflammasome NLRP3. It was
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originally considered that UA
causes inflammation via
activation of NLPR3

Curnan 1

Curnan 2

r
inflammasome only due to

the formation of the crystals
[22]. It was demonstrated later
that the soluble form of UA
penetrates the cells through
special transporters and is
able to activate the NLRP3
inflammasome, thus causing
the release of inflammation
mediators [18]. Signal 1
transcripts the components
of the inflammasome, pro-
Caspase-1 and pro-IL-1B
through the activation of the
NF-kB transcription factor.
It is to be mentioned that
unlike the IL-1p, the IL-18

NarrepH-pacno3Haowme peuenTops!

11T 1
Mouesan kucnora

transcription is constructive
therefore, the IL-18 mRNA is
always available to synthesize the IL-18 protein forms [23,
24]. Only with the presence of the two signals, there occurs
the formation of the Gasdermin-D — regulated membrane
pores, and the release of mature IL-IB and IL-18 interleukins
to the environment, which is vital for the initiation of the acute
inflammatory reaction in the gouty distress.

The NLRP3 inflammasome may be activated by viruses,
bacteria, fungi, toxins, ATP, particles of crystals of alumen,
silicic acid, asbestos, cholesterol, UA in soluble and crystalline
form, chemical irritants, UVB light, amyloid-[3 and amylin of
the pancreatic islets [25-27]. Considering the varied nature
of the NLRP3 activators, a suggestion was made to the effect
that not all activators link directly to the inflammasome [28].
Most of them likely act by selecting or modifying the original
mediator that is the true ligand of NLRP3, whose nature is still
unknown. In the current model of the NLRP3 inflammasome
activation, the UA is seen to act as Signal 2, whereas the nature
of the Signal 1, priming the cells, is not yet clear.

We suggested that the blood cells from patients with
hyperuricemia are already primed in vivo with Signal 1
and may be used as individual cellular test systems in
vitro with the addition of a controlled concentration of the
Signal 2 (UA) in order to see the individual manifestation
of production of inflammatory cytokines. Traditionally,
the analysis of cytokine stimulation in vitro is performed
on isolated peripheral blood mononuclear cells (PBMC).
In the previous paper, we demonstrated a donor-specific
production of cytokines by blood mononuclear cells in
vitro under the influence of immunomodulatrs [29].
However, segregation of PBMC is a labor-intensive
process that poses limitations on processing of a large
number of specimens required for a scaled diagnostics. In
the process of PBMC segregation, both signal molecules
of inflammation and the cellular populations are lost.
In the gout, that is characterized with systemic signs
of inflammation, the cellular sources of inflammation
mediators are not properly characterized. In the recent
years, the diagnostics seems to show a trend to use whole
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Figure 1. Two-signal pathway activation of the NLRP3
inflammasome. Activated NLRP3 inflammasomes promote the
release of Caspase-1, which converts the inactive forms of pro-
IL-1B and pro-IL-18 to mature active IL-1B and IL-18, respectively.
Gasdermin-D-mediated inflammatory signaling cascade provides the
formation of membrane pores through which mature IL-13 and IL-18
are released into the environment.

PucyHok 1. [iByxcuzHanbHas akmusayusi NLRP3 uHgnammacomeil.
AkmuBupoBaHHble uHpnammacomel NLRP3 cnocob6cmayrom
BbIcBOBOXOeHuto Caspase-1, komopble nepeBodsim HeakmuBHble
¢opmebi npo-IL-1B u npo-IL-18 B 3penbie akmuBHble IL-1f

u IL-18 coomBemcmaeHHo. Gasdermin-D-onocpedoBaHHbIU

Kackad BocnanumernbHbIx peakyull obecnequsaem obpa3oBaHue
MeMbpaHHbIX Nop, Yepe3 Komopble udem Bbibpoc 3penbix IL-1f

u IL-18 B okpyratouyto cpeoy.

blood for the ex vivo stimulation of cytokine production,
which imitates in a closer way the physiological in vivo
conditions vs. methods that require PBMC isolation [30].
Physiological concentrations of some cytokines in the
whole blood may be sufficiently high, therefore, in order
to minimize their effect on the cell stimulation in vitro,
we deemed it reasonable to use blood of donors diluted
with RPMI growth medium designed to cultivate cells in
vitro. The use of diluted donor blood allows maximum
preservation of the population set of hematopoietic
cells that are already primed with Signal 1 in vivo and
to decrease, at the same time, the level of concentration
of Signal 2 molecules.

In this paper, we performed a screening of pro-
inflammatory cytokines in the donor serum and checked
the conditions of induction of these cytokines in vitro
at high concentrations of UA using the cells of diluted
blood of individual donors.

m AIM

Perform a screening of pro-inflammatory cytokines in
the individual donor serum, check in vitro conditions of
stimulating the NLRP3 inflammasome activity using UA
and ascertain the production of which pro-inflammatory
cytokines may be induced in vitro by high concentrations
of uric acid.

www.innoscience.ru
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m MATERIAL AND METHODS

Blood cells of potentially healthy persons from the

Samara Region Clinical Blood Transfusion Center
(SRCBTC) and those of patients with hyperuricemia
and gouty arthritis from the Clinical Hospital of the
Samara State Medical University (SSMU Clinics).
The research involved formalization of permits of the
SSMU Committee for Bioethics (Protocol No. 215 dated
20.01.2021). In 100% cases of SRCBTC patients, the
patients were male. Patients from the SSMU Clinics
were male and female. The characteristics of patients
with gouty arthritis follow in Table 1.
Selection of research participants from the donor register of
the SRCBTC was randomized. Each participant signed an
informed consent form for the processing of personal data,
and for the handover of biological material (venous blood)
within the scope of research. The venous blood was sampled
to EDTA vacutainer tubes (Kometaline, Russia). The sampling
was performed following an overnight fast. The vacutainers
with blood were stored at room temperature not more than 4
hours following sampling. To determine the cytokine status of
donors, production of IL-1f3, IL-6, IL-18 and TNF-a cytokines
in the donors’ serum was studied.

Preparation of soluble ureic acid (99+%, Thermo
Fisher Scientific, USA) was performed as described in
[18]. The initial UA solution (stock) was prepared as
follows: 60 mg of UA was dissolved in 70 ml distilled
water heated to 30°C. Then, using 0.5 M NaOH, the
solution pH was brought to 7.3. The final concentration
of UA in 100 ml of solution was 3.5 mM. The solution
was filtered through a 0.22 micron filter, and the
subsamples were stored in sterile tubes. On the day of
the experiment, the stock solution of UA was heated to
37°C and diluted with heated nutritional medium RPMI
(“BioloT”, Russia) containing 50 U/ml of penicillin and
50 mcg/ml of streptomycin (“BioloT”, Russia). In the
polarized light of the microscope, the crystals were not
found neither in the original 3.5 mM solution, not in
the nutritional medium containing 1 mM UA (data not
provided).

Research design. The whole donor blood was
diluted with the nutritional medium RPMI, comep:xa-
medt containing 50 U/ml of penicillin and 50 mcg/ml of
streptomycin (“BioloT”, Russia). 200 mcl subsamples
of decimally diluted blood with added UA in the
concentration of 0.5 and 1 mM were poured into the
wells of a 96-well plate (TPP, Switzerland) in multiple
replicas. The plates were incubated at 37°C and 5% CO2
for 16+4 hours. In the assessment of the cytokine status
of patients with acute gouty arthritis, quintuple diluted
blood with added UA in the concentration of 1 mM were
used; the samples were poured 200 mcl per well of a
96-well plate (Biofil, China). The plates were incubated
at 37°C and 5% CO2 for 22+4 hours. After the time
specified, 100 mcl of conditioned medium were sampled
into 1.5 ml microtubes that were frozen at -20°C for the
enzyme-linked immunelectrodiffusion assay (ELISA).
Enzyme-linked immunoelectrodiffusion assay (ELISA).
The samples of serum and conditioned medium of cells were
analyzed as per instructions of the manufacturer of the ELISA

www.innoscience.ru
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. P UA P UA P UA P UA
Sex F F F M M

Age 68 66 63 47 43
Diagnosis Gouty arthritis, exacerbation

Serum UA, umol/l 372,12 375,8 450 519 620
Number of 0 0 3 2 2

deformed joints

Table 1. Profile of patients with gouty arthritis from
the Clinics of the Samara State Medical University

Ta6bnuya 1. Xapakmepucmuka nayueHmoB ¢ Nodazpuyeckum
apmpumom u3 KnuHuk Cam'My

test “Vector-Best” (“Vector” LLC, Russia). The sensitivity of
the test was 1; 0.5; 2 and 1 pg/ml for IL-1f3, IL-6, IL-18, and
TNF-a., respectively.

m RESULTS AND DISCUSSION

Usually, in order to evaluate the cytokine status of patients
the level of cytokines in serum or plasma is studied. First,
we performed a screening of pro-inflammatory cytokines in
the donor serum. The targets were some pro-inflammatory
molecules IL-1P, IL-6, IL-18 and TNF-a described in the
literature as participating in the pathogenesis of gouty arthritis.
Following the published data, the average level of IL-1p, IL-
6, IL-18 and TNF-a. in the serum was 3.6+1.01; 4.7+0.84;
267.1+14.63; and 1.2+0.13, respectively [31]. The analysis
of cytokines in the serum of healthy donors (SRCBTC) with
the ELISE test (“Vector-Best”) showed the lowest possible
levels of IL-1P and TNF-a at the ELISE threshold of
detection, and showed a donor-specific content of IL-6 and
IL-18 cytokines (Fig. 2A). It is interesting to notice that the
levels of inflammasome-regulated cytokines IL-1[3 and IL-
18 in the donor serum were drastically different: IL-13 was
present in minimum quantities (<10 pg/ml), whereas the IL.-18
concentration was up to 200 pg/ml.

This is likely related to the constitutive expression of
the IL-18 gene and the alternate pathways of regulation
of the synthesis of mature forms of the IL-18 cytokine
[24, 32]. Our goal was to test the priming of the blood
cells with uric acid simulating the condition of the gouty
arthritis. Considering that the formation of crystals in
vivo is possible with the serum levels of UA at >420-600
umol/l, we chose two concentrations of UA: 0.5 mM,
which aligns with hyperuricemia, and 1 mM, which
equals the ultimately high concentration of uric acid under
which formation of crystals is still possible. However, the
study of the RPMI medium with 1 mM of uric acid did
not find any crystals (data not shown). To be sure that
the concentrations of UA match the added quantities, a
donor was selected with a boundary amount of UA in
the serum at 392.1 pumol/l, and the concentrations of UA
were identified in the conditioned medium of 10-fold
diluted blood of the said donor with added UA in the final
concentration of 0.5 and 1 mM (Table 2). The results of
analysis of UA in the conditioned medium of 10-fold
diluted donor blood align with the added quantities of
uric acid.
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Figure 2. (A) Analysis of interleukins in donor serum by ELISA. () The amount of TNF-aL in the conditioned medium of blood cells,
obtained from donors with normouricemia ([ MK 232.4 and ] MK 387.9, with an indicator of uric acid in the blood of 232.4 and 387.9 umol/,
respectively) and hyperuricemia (I'Y MK 454.1, with an indicator of uric acid in the blood 454.1 umol/l) in the absence (0) and the presence of

uric acid (UA) at 0.5- and 1-mM concentration.

PucyHok 2. (A) DA uHmepnelkuHoB B cbiBopomke 00oHopoB. (b) CodepxxaHue TNF-0L B KynbmypasnbHoU cpede KiiemokK KpoBU OOHOPOB C
Hopmoypukemuel (O MK 232,4 u [l MK 387,9, c nokasamensiMu Mo4eBoU Kuciomsl B kKpoBu 232,4 u 387,9 MKMoJ1/n coomBemcmBeHHO) u
azunepypukemueli ('Y MK 454,1, c nokazamenem mo4eBoll Kucinomsl B KpoBu 454,1 mkmon/n) npu omcymcmsuu (0) u npucymcmsuu Mo4eBol

kucrnomsl (MK) B koHueHmpayuu 0,5 u 1 MM.

Using the conditions tested in vitro with addition of 0.5
and 1 mM of uric acid to the conditioned medium of cells,
some pilot tests were performed to evaluate the production
of inflammatory cytokines by donors’ blood cells whose UA
cerum values varied from normal (232.4 pmol/l) to ones seen
in hyperuricemia (454.1 umol/1). The values of UA in the donor
serum are shown in the donors’ ID: 232.4, 387.9 and 454.1
pmol/l, respectively. The results of the ELISA test showed
background indicators of TNF-a in the conditioned medium
of donors’ blood cells incubated in the presence of elevated
concentrations of uric acid (0.5 and 1 mM). Th sensitivity of
the ELISA test (“Vector-best”) for TNF-o was 1 pg/ml. Even
though the concentration of TNF-o in the conditioned medium
was growing along the increase of uric acid concentration, the
values of TNF-a varied in the range of 5-10 pg/ml, which
is not sufficient for the diagnostically significant validity of
results considering the donor-specific variations (Fig. 2B).
In the analysis of production of the inflammasome-regulated
cytokine IL-1[3, we faced the problem of significant qualitative
variability of results, which calls for deeper research (data not
shown).

The blood cells of the same donors produced significant
quantities (hundreds of picograms per milliliter) of pro-
inflammatory cytokines IL-6, IL-18 in response to the
elevated concentrations of uric acid in the conditioned
medium (Fig. 3).

At the same time, the uric acid in the concentration
of 0.5 mM did not cause any significant changes in the
production of IL-6, IL-18 interleukins (Fig. 3), and only
in the presence of 1 mM of uric acid was there a marked
stimulating effect on the production of the said cytokines
by the donors’ blood cells. The most significant, 30-
to 40-fold increase of production was seen for the
inflammasome-regulated cytokine IL-18 making it a
potential marker for the analysis in patients with gouty
arthritis. Interestingly, the evaluation of inflammatory
cytokines IL-6 in the same samples of conditioned media
showed a reverse effect of production of this cytokine
as compared to the IL-18. In the samples of the patient’s
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Added UA(umol/l) 0 0 535 1075
Results of UA analysis
(umoll) 392,1 43,1 607,3 916,8

Table 2. The concentration of uric acid (UA) in the serum and cell
growth medium of donor cells. Donor blood with a serum UA of 392.1
umol/L was diluted 10-fold with RPMI medium containing 0.535 and
1075 umol/L UA and then the concentration of UA in the cell growth
medium was determined using a BM/Hitachi 902 blood analyzer

Ta6bnuya 2. KoHueHmpayusi MoyeBol kucnomsl (MK) B
CbIBOPOMKe U KynbmypasbHol cpede knemok 0oHopa. KpoBb
0oHopa ¢ nokasamenem MK B cbiBopomke 392,1 Mkmon/n bbina
decssmukpamHo pasbasneHa cpedoli RPMI, codepxauwed 0,535 u
1075 mkmone/n MK, u 3amem koHueHmpauusi MK B kynbmypasbHol
cpede bbisia onpedesieHa C NOMOWbIO aHanusamopa Kposu BM/
Hitachi 902
blood cells with high concentration of uric acid (454.1),
there was seen a minimal production of IL-6. The IL-6
is described as a cytokine whose values are elevated in
the plasma of patients with gouty arthritis in the acute
phase but not in the patients with remission of gouty
arthritis [13]. We were interested in the effect of reverse
correlation of IL-18 and IL-6 production in the course
of in vitro stimulation of donor blood cells with uric
acid. Patients with gouty arthritis in the acute phase were
selected, and an in vitro analysis of production of IL-18
and IL-6 by blood cells of these patients was performed
to be compared with that of potentially healthy donors
(Fig. 4). In the clinical exacerbation of gouty arthritis,
the production of IL-6 to the conditioned medium by
the patient’s blood cells (IT MK) was lower, whereas the
cells of potentially healthy donors continued to produce
the IL-6 (Fig. 4A). The analysis of the same conditioned
media showed the activity of cells of the patients with
gouty arthritis in the acute phase to produce elevated
concentrations of IL-18 in the presence of uric acid (Fig.
4B), which matches the literature data on the elevated
content of IL.-18 in the serum of patients in the acute
phase of gouty arthritis.

Despite the pilot research with a modest sampling
of patients, it can be said that these results confirm our
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Figure 3. ELISA analysis for IL-6 and IL-18 in a cell growth medium containing blood cells from donors (4 with UA in blood 232.4
and 387.9 umol/L, respectively) and a patient with hyperuricemia (I'Y with UA in blood 454.1) in the absence of (0)

and the presence of UA (0.5 and 1 mM).

PucyHok 3. IdA IL-6 u IL-18 B KynbmypanbHol cpede, codepxauiell knemku kpoBu 0oHopoB (I ¢ nokazamensmu MK B kpoBu 232,4
u 387,9 mkmosi/n coomeemcmBeHHO) u hayueHma ¢ ezunepypukemuel (I'Y ¢ nokasamenem MK B kpoBu 454,1) B8 omcymcmsuu (0)

u npucymcmsuu MK (0,5 u 1 mM).

supposition that the blood cells of patients with gouty
arthritis sensibilized in vivo with Signal react to the
stimulation with uric acid in a different manner than the
blood cells of healthy donors.

The developed in vitro hyperuricemic haemotest
system for the analysis of hyperuricemia-stimulated
activity of inflammasomes of patients is a more adequate
model that the whole blood of serum since it uses the
blood cells of patients already sensibilized in vivo with
Signal 1. The nature of the latter is not yet fully studied.
Specifically predefined concentrations of uric acid
(Signal 2) may be added to the conditioned medium to
optimize the experiment in vitro. The serum values of the
majority of cytokines are at the borderline of detection,
and their accumulation in the serum depends on multiple
factors. The hyperuricemic haemotest system allows
improvement of cytokine detection levels as compared
with the analysis of the serum and, at the same time,

a precise control of concentration of signal molecules
characteristic for some disease or other.

The drawback of this approach is the cell sensitivity to
fluctuations of temperature, composition of the nutritional
medium, manufacturer of well plate and ELISA,
which influences the quantitative values of cytokines.
Specifically, we faced this challenge in the analysis of
production of the inflammasome cytokine IL-1 (data
not shown). The solution of the problem of quantitative
variations may be in the finding of a regular correlation in
the production of several cytokines in similar conditions.
Following a scaled study of patients, it will be possible
to introduce correlation indices characteristic of different
pathologies.

The marked effect of reverse correlation between the
production of the inflammasome interleukin IL-18 and
the broad spectrum cytokine IL-6 by the blood cells of
patients with hyperuricemia (including patients with
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Figure 4. ELISA analysis of IL-6 and IL-18 in a cell growth medium containing blood cells of donors () and patients with acute gouty

arthritis in the absence (0) and the presence of uric acid (1 mM UA).

PucyHok 4. N®A IL-6 u IL-18 B kynbmypanbHol cpede, codepxawell Knemku KpoBu 0oHopoB () u nayueHmoB
C nodazpuyeckuM apmpumoM B nepuod obocmpeHusi B omcymcmsauu (0) u npucymcmauu Mo4yeBol kucnomsl (1 MM MK).
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gouty arthritis in the acute phase) in vitro is of special donors diluted with nutritional medium may serve as
scientific interest and requires further, broader research  an adequate in vitro cell model to study the impact of
in the scope of creating the hyperuricemic haemotest  signal molecules of the inflammation. The results of the

system for personalized diagnostics. analysis of the in vitro hyperuremic haemotest system
using diluted blood of potentially healthy donors and
m CONCLUSIONS patients, whose blood cells were sensibilized in vivo

As part of development of personalized cell test system, against presence of specific factors characteristic of
conditions were designed for the in vitro stimulation of = gouty arthritis, showed variations in the production
blood cells from individual donors by uric acid. It was  of IL-18 and IL-6 cytokines. This may be used in the
demonstrated that the developed hyperuremic haemotest  personalized diagnostics to forecast development not
system based on the use of blood cells from individual only of gouty arthritis but of other pathologies as well. »=
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f'MrneHnyeckas xapakTepMcTuka 3TaHona
AN npodpnnakTu4ecKom aHTUCENTUKUN KOXU

H.U. Muknuc?, U.U. Bypak?!, T.M. KpacoBckas!, A.b. lOpkesu4?, 1.0. lopb6ayen?
1YO «Bwutebckuii rocynapCcTBeHHbI opaeHa [pyx6bl HApoAoB MeauLMHCKUA yHuBepcuTeT» (BuTtebek, benapychb)
20I'bOY BO «CamMapckuii rocygapCTBeHHbI MEOULNMHCKUI YHUBEPCUTET»
MuH3gpasa Poccun (Camapa, Poccus)

AHHOTauus

Ienb — M3y4UTh XMMUKO-aHAJIUTHYECKHE TT0Ka3aTelll KaueCTBa, TOKCHUKOJIO-
rUYecKye [oKazateiy 6e30IacHOCTH U MUKPOBHOJIOrMIeCKre OKa3aTelIH
3¢ dexTrBHOCTH criipTa 3THI0Boro 70% 06/06 Mapku «JIToKC» U oripesiesiTh
€ro Ha3Ha4eHHe JIJIsi aHTHCEITHKH KOXH.

Marepuan u Metoasl. VcciieoBanust BHIIOIHEHB! OPraHOJIENITHIECKUMH,
UBMKO-XUMHUYECKUMH, TOKCUKOJIOTHYeCKUMU ¥ MHUKPOOHOJIOrHYeCKUMHU
MeTOIaMH B COOTBETCTBHH CO CTaHIAPTHHIMU COBPEMEHHBIMU METOIHKAMHU.
Pesynbrarel. Criipt oTrioBbiid 70% Mapku «JII0KC» XapaKTepHu3yeTcs: XUMH-
KO-aHAJIMTHYeCKUMH U MUKPOOUOJIOTMYeCKIMH ITI0Ka3aTesIsIMU KaqeCTBa, Co-
oTBeTCTByIoIMMHU TpeboBanusaM ['ocynapcrBeHHol ¢papmakorien Pecrrybnuku
Benapycs. ITo TokcHKO/IOrHYecKkuM Noka3aTesisiM OH OTHocHTcs k [V kimaccy
— BellleCTBa MaJIOONACHbIe, C OTCYTCTBUEM pas/[pakaloIero AefCTBUS, 4TO
COOTBETCTBYeT HOPMAaTHBHBIM TOKCHKOJIOTMYECKHM IT0Ka3aTesisiM Ge3omac-
HOCTH KOXXHBIX aHTHCENTUKOB. [1py IepBUYHOM 3NMKYTaHHOM aNIUIMKALK HA
BOJIOHTEPAX He BbI3bIBaeT CyOBEKTHUBHBIX 1 0OBEKTHBHBIX CUMIITOMOB CEHCH-
OUIM3aniY, OTHOCUTCS K BEIIleCTBaM, He 06JIaIafoIIiM Pa3apakaroiuM fe-
CTBHEM U CeHCHOWM3MPYIOILIel CIOCOGHOCTBIO. CTaHIapTHBIE TECTKYIIBTYPbI
Y KJIMHUYECKHeE IIITAMMbI MUKPOOPI'aHHU3MOB BBICOKO UYBCTBUTEJIBHBI K CIIUP-
Ty oTHII0BOMY 70% Mapku «JITOKC» B Ka9eCTBEHHOM 6e3 GeIKOBOM Harpy3KH

CYCIIeH3HOHHOM IIPOOHPOYHOM U MUKPOMETOJIe I yMEepPEeHHO TyBCTBUTEIIHHBI
B IMCKAMGPY3MOHHOM MeToJle IPY 3KCHO3UIKK 1 MuH. B oTHOIIeHnu yka-
3aHHBIX MUKPOOPIaHU3MOB OTMEYaeTCsi aHTUMUKPOOHAs aKTUBHOCTD CITUPTA
aTIs0Boro 70% Mapku «JII0KC» MPH 9KCIO3UIMH | MUH B KOJIMIECTBEHHOM
CyCIeH3MOHHOM MeTojie 6e3 6esikoBoi Harpysku Bbiie 99,999% u ¢pakropom
penykiuu Beie 5,0 1g. Criupt aTusoBeiit 70% Mapku «JItoKC» Takoke Xapak-
TepH3yeTCsl BLICOKOH 3P eKTUBHOCTBIO 06e33apaXUBaHUS KOXKU ¥ KOHTAMU-
HUPOBAHHOM KUIIIEYHOM TAJIOUKOM KOXXHU BOJIOHTepoB Gostee 99% u dpakropom
penyknuu Bbimle 2 1g u 4 lg cooTBeTCTBEHHO.

3axmrouenne. Cript 3TunoBbid 70% Mapku «JIIOKC» — KaueCTBEHHOe, TOKCH-
KOJIOrM4ecKH 6e30IacHoe U MUKpobuoorndecky 3¢ peKTUBHOe JieKapCTBeH-
HOe CPefICTBO — MOXHO PEKOMEHJI0BAaTh J1JIsl aHTHCEIITHKY KOXKU NHBEKIIUOH-
Horo 1oy (ks1acc A), a TakXKe TUTHEHYeCKOl aHTHUCENTHKY PYK (kiacc B) u
AQHTHCeNTUYeCKOM CaHUTapHOM 06paboTKH KOXKHBIX IIOKPOBOB B Pecrybiuike
Benapyce u Poccuiickoit ®eneparuu.

KurroueBsle ciioBa: ciupT oTWwIoBBIH 70% Mapku «JI10Kcy, kKauecTBo, TOKCH-
Kostoruyeckasi 6e30macHOCTb, MUKpOOUosIoruieckast 3pGeKTHBHOCTh, aHTH-
CeInTHKa.

KoHduHKT HHTepecoB: He 3asBJIeH.
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Y4YaCTHUKOB BKKOYANW B UCCNENOBAHUSA HA OCHOBaHUM Pa3peLleHns
3Tnyeckoro komuteTta BIMY.

Hygienic characteristics of ethanol for preventive
use in skin antiseptics

Natalya I. Miklis?, Ivan I. Burak?, Tatyana M. Krasovskaya!, Anna B. Yurkevich?, Dmitrii O. Gorbachev?

1Vitebsk State Order of Peoples' Friendship Medical University (Vitebsk, Belarus)
2Samara State Medical University (Samara, Russia)

Abstract

Aim - to study the ethyl alcohol 70% of the Lux brand in respect to its
chemical and analytical quality, toxicological safety, microbial effectiveness
and to assess its use in skin antiseptics.

Material and methods. The studies were performed using organoleptic,
physical, chemical, toxicological and microbial analysis in accordance with
standard modern methods.

Results. Ethyl alcohol 70% has chemical, analytical and microbial quality
indicators that meet the requirements of the State Pharmacopeia of the
Republic of Belarus. According to toxicological indicators, it belongs to class
IV — lowhazard substances, with no irritating effect, which corresponds to the
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regulatory toxicological indicators of the safety of skin antiseptics. During the
primary epicutaneous application on volunteers, it does not cause subjective and
objective symptoms of sensitization; it belongs to substances that do not have an
irritating effect and sensitizing ability. Standard test cultures and clinical strains
of microorganisms are highly sensitive to ethyl alcohol 70% in a qualitative
suspension test tube and micromethod without protein load and moderately
sensitive in the diskdiffusion method with an exposure of 1 min. In relation
to these microorganisms, the antimicrobial activity of ethyl alcohol 70% is
above 99.999% and a reduction factor above 5 Ig at exposure of 1 min in a
quantitative suspension method without a protein load. Ethyl alcohol 70% is
also characterized by a high efficiency of normal skin disinfection and E.coli
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contaminated skin of volunteers over 99% and a reduction factor above 2 g
and 4 lg, respectively.

Conclusion. Ethyl alcohol 70% of the brand "Lux" is a highquality,
toxicologically safe and microbial effective drug. It can be recommended
for skin antisepsis of the injection field (class A), as well as hygienic hand

antisepsis (class B) and antiseptic sanitization of the skin in the Republic of
Belarus and Russian Federation.

Keywords: ethyl alcohol 70% of the brand "Lux", quality, toxicological safety,
microbial efficiency, antiseptics.
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m BBEJIEHUE
OnHoﬁ Y3 BaXXHBIX 33J]a4 B OPraHU3aIUsIX 3/IpaBOOXpa-
HeHUsl sIBJISIeTCs TIpedynpexieHre U mpefoTBpalleHre
MHGEKIMOHHBIX 3a00JIeBaHUHN, B TOM YMCiie HHOEKIIUN, CBS-
3aHHBIX C OKa3aHWeM MeIuITMHCKOM momoly. UHdeknuu B
psilie ClydaeB MOT'YT ITepelaBaThCsl Yepe3 PyKH MeIUIIMHCKOTO
MepcoHala, Yepe3 PyKy MalMeHTOB U OCeTUTeNIei, a TaKkxKe
3aHOCHUTBCSl B OPTaHU3M MAIMeHTOB C KOXKU MAHUITYJISIIIAOH-
HOT'O TI0JISl MeJJUIIUHCKUMH U3[EJIUSIMUA U UHCTPYMEeHTapreM
[1]. st MmeguriuHCKOM TpopUIIaKTUKYA MHOEKITMOHHBIX 3a-
OorneBaHui B O0JIBHUYHBIX ¥ aMOy/IaTOPHO-TIONTUKIMHUYEeCKUX
OpraHM3AIMSIX [IUPOKO UCIIOJIBb3YIOTCSl aHTUCEITUYeCKHe Jie-
KapCTBEHHBIE MPeIaparsl i Hapy>KHOTO TpUMeHeHus, 0ba-
JIAOIIMie POTHBOMUKPOGHBIM, IPOTHBOBUPYCHBIM, IIPOTHUBO-
Mapa3UTapHbIM U IIPOTHBOTPUOKOBLIM JIEHCTBUEM.

[To Ha3HAYEHUIO KOXKHbIe AHTHUCEIITHKY JeJISTCS Ha KIIACChl
A, b u B. Tak, aHTHCeNTHKY KjIacca A mpefHa3HAuYeHbI st
00pabOTKU KOXKU MHBEKITMOHHOTO M OTIePaI[MOHHOTO TOJIeH,
KOXKH MEeCT BBeJIeHHsI TYHKI[MOHHOW UIVIbI ¥ yCTAHOBKH KaTte-
Tepa, a Tak)Xe KOXXH JIOKTeBBIX CTMO0B JIOHOPOB. AHTHUCEIITH-
JeCcKue Cpe/ICTBa Kilacca b mprMeHsIIoTCst [71s1 XUpyprivdeckoi
00paboTKU pyk Bpadeil-XxUpYypros, Bpaueil aHeCTe3Hl0JIOrOB-
PeaHuMaToJIOrOB, Bpauel aKyIlepoB-TMHEKOJIOTOB, 3H/I0CKO-
MICTOB, HEOHATOJIOTOB U PYTUX MEUIIMHCKUX PaGOTHHKOB,
YUYaCTBYIOIIUX B BBITIOJIHEHUH OIlepallvii, KaTeTepr3aluy Ma-
TUCTPAJIbHBIX COCYJIOB, ITyHKTUPOBAHUY TKAaHel U MOJI0CTe,
MpyeMe PofioB, SH/IOCKOITMYECKUX U IPYTUX MAaHUMYISIIAHI C
BHYTPEHHUMHU CTEPUJIbHBIMY CpeJJaMH OpraHu3Ma. AHTHCeII-
TUKY KJacca B ncnone3ytoTcest 11t rurieHnIeckoit 06paboTku
PYK MeIMIIMHCKUX PAabOTHHUKOB M BCIIOMOT'aTeJIbHOTO [IepCoHa-
JIa OpraHU3aIMi 3PABOOXPAHEHUS] HA BCeX 3Talax OKa3aHUsl U
obecriedeH st MEJJUITUHCKOM ITOMOIIIH, a TaKXKe PYK MaIl[HeHTOB
U moceturesiei [2, 3].

CormnacHo npuHsTEIM B Poccuiickoit ®@eneparivy Hopma-
TUBaM, aHTUCENTUKHU Kjacca A [ 06pabOTKH KOXU UHb-
eKIIMOHHOI0 TOJIsS JOJDKHBI CHUXATh OOIIYI0 MUKPOOHYIO
obceMeHeHHOCTb He MeHee 95%, Ansa 06pabOTKU KOXU
OTIepAI[MOHHOTO TOJIsl, MEeCT BBeJIeHUsI ITyHKIIMOHHOM HIJIHI,
YCTAHOBKH KaTeTepa U KOXKU JIOKTEBBIX CTHG0B IOHOPOB — He
MmeHee 100%. CrenyeT oTMeTUTh, 4TO IJis1 06paboTKU orie-
PALMOHHOTO TOJIsi PEKOMEHAYIOTCS KOXKHbIE aHTUCEIITHKHU C
KpacHTeJieM JIJIsi BU3yalIbHOTO OIpesieieHys IPaHMITbl 00pabo-
TAHHOTO y4yacTka. KoxxHble aHTHCeNTHKY Ki1acca b ams xupyp-
rM4YecKolt 06paboTKU PyK AOKHBI 00eCrednBaTh CHIKeHHe
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ob111eit MUKpOOHOM 06ceMeHeHHOCTH Koy He MeHee 100%,
Kiacca B myis ruruenmdeckoii o6paboTtku pyk — He MeHee 95%
[3]. B cootBercTBUU c HOpMaTuBamu Pecrybnuku benapycs y
AQHTHUCEINTHKOB JIJIs1 00pabOTKU OTepariMOHHOTO Y UHBEKITUOH-
HOTO 10J1eH 3pPeKTUBHBIM CIUTALTCS 00e33apaKUBAHKE KOXKU
in vivo TIpu CHUXKeHHH 00111elt MUKPOOHOM 06CceMeHeHHOCTH
¢ ¢axropom penykiuu (RF) 6omnee 2 1g. AuTHCenTHKY 1715
XUPyprudeckoi 06paboTku pyk obecreunBaioT 3¢peKTUB-
HOoe obe33apakMBaHMe MPU CHIKEHUU 00Iell MUKPOOHOM
obcemenenHoctu koxu ¢ RF 6oree 2 1g, miis rurnenmyeckoi
AHTHUCEeIITUKY PYK U aHTHUCeNITUIeCKO CAaHUTapHO 006paboTKU
KO)XHBIX TIOKPOBOB — IIPYU CHIDKEHUH 00CeMeHeHHOCTH KOXU,
KOHTaMUHUPOBAHHOMW TeCT-MUKpoopranu3Mamu Escherichia
coli, c RF 6onee 4 1g [4].

st npoduriakTHYeCKOM aHTUCEIITUKH B HACTosIIIee BpeMsi
TIPUMEHSIIOTCS [TpelapaThl, cofiepiKalliie B KaueCTBe JIeHCTBY-
IOIUX BellecTB YeTBepTUYHbIe aMMOHMeBble COeJUHEeHNS,
IIPOU3BOAHbIE I'YaHUUHOB, aJIKUIAMUHBI, ajlbIeT Uk, CIIUP-
ThI, IPOU3BOAHBIE (HeHOIa, O, XJI0p, KUCIOPO/, KUCIIOTHI,
IIeJI0YH, a TaKyKe KOMITO3UIIMOHHBIe cpencTBa. s adpdek-
TUBHOT'O 00e33apayKUBaHUs KOXKH aHTHCEIITHYeCKye CpefiCTBa
JIOJDKHBI UMeTb IIUPOKUH CIIeKTP U BBICOKUH YPOBeHb aHTUMHU-
KpOOHOTO JIeMCTBUSI, 00eCredyrBaloNnvil rubesb MaTOreHHbIX
Haxrepuii, TpubOB, BUPYCOB U OPYTHX BO30ynWTesel B Tede-
HHe KOPOTKOT'O BpeMeHU 00paboTKU, ObITh 6e301MaCHBIMHU IS
IepcoHasa ¥ MalueHToB, UMeTh YAOOHYIO It IPUMeHeHHs
JieKapCcTBeHHY10 GopMy, He UMeThb OOOUHBIX 3¢ deKToB [2, 5].

BonbIMHCTBY 3THX TpeOOBaHUH B ITOJTHON Mepe OTBeda-
10T CIMPTOCO/iepXXalllie aHTUCeNITUYeCckue cpefcTna. s
WCIIOIb30BaHMS B MEIUITMHCKUX opraHu3aiusax BO3 peko-
MeHJIyeT CIUPTOCOJepKall[ie aHTUCeNTUKH, OCHOBaHHEIe,
Kak ITPaBWJIO, HA 3TUJIOBOM, IIPONIUJIOBOM U U30IIPOIIUIIOBOM
CITUPTax WX UX KOMOWHAIm [6, 7].

CrnemyeT OTMETUTb, YTO ITPOIMIOBBINM U U30MPONMIOBBIN
CIUPTHI B COOTBETCTBUH C KilaccuUKaIiel ollacHOCTH Be-
IIeCTB IO CTelleH! BO3[eHCTBUS Ha OPraHM3M OTHOCSTCS K
ymepeHnHo onacHbIM (111 kmacc onmacuoctr o 'OCT 12.1.007-
76) c mpenenbHO IOy CTUMOM KOHIIeHTpallKell B Bo3nyxe pa-
604eit 3oub1 10 Mr/m3, ciupT 3THITOBEIN (CO) — K Maoomnac-
HbiM BetlecTBaM (IV kiacc onacxocty mo 'OCT 12.1.007-76)
C TpefiesIbHO JIOMYCTUMOM KOHIIeHTpaIvel B BO3lyxe paboueit
3o0HbI 1000 mr/m3 [8]. [loaToMy IpexdnouTeHMe TIPY aHTHUCeTI-
THKe KOXXH cjieffyeT oTaaBath CO, SBISIONIEMYCs TakXKe ecTe-
CTBEHHBIM MeTaboIMTOM 4YesioBeka [2].
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CO mo ¢papmMakoIOTUYECKUM CBONUCTBAM OTHOCHUTCS K
HApKOTHYECKUM BellleCTBaM. B MeIMITMHCKON MTPAaKTHKe ero
MIPUMEHSIIOT [TPeUMYIIeCTBEHHO KaK Hapy)KHOe aHTUCelThYe-
CKOe U pa3fpa’karoliiee Cpe/iCTBO, B PA3JIMUHBIX Pa3BelleHUsIX
WCIIOJIB3YIOT JJIsl U3TOTOBJIEHHS HAPY>KHBIX JIEKAPCTBEHHBIX
¢dopm, HacToeK, 3KCTPAKTOB. MexaHU3M aHTUCEIITUIYeCKOTro
neiictBus C3 cOCTOUT B HEOOPAaTUMOM KOarysIsiiuy 6esIkoB U
MeMOpaHOTPOITHOM AercTBuH [9].

[Tpumensiemsrit B Peciry6mike benapych « ITUIOBBIi CTIUPT
95%, 90%, 70%, 40%» (06/06) B COOTBETCTBHH C YaCTHOM
dapmakoneriHo# crarbeit [10] npencrapiser coboit BogHO-
CHUpPTOBOM pacTBOp. Ero maroraBnuBaloT cMelnieHreM He-
06X0IMMOT0 KOJIMYeCTBa 3TUIOBOTO CIHUPTAa C HeOOXOIUMbIM
KOJINYeCTBOM BOJIbI OYMITIIEHHOM B COOTBETCTBUH C aJIKOTOJIe-
MeTpudeckuMy Tabmuiamu. OH npescrapisieT coboi mpo3pad-
HYI0 DGeCI[BETHYIO )KHU/IKOCTh C XapaKTepHbIM CIIPTOBLIM 3a-
axoM, WIoTHOCTEIO IpH 20°C 10 CTEeKIIIHHOMY CITUPTOMETPY
0,8114-0,8075, 0,8292-0,8259, 0,8855-0,8830, 0,9487-0,9473
r/cM3 COOTBETCTBEHHO ¥ MUKPOOHOJIOTHYeCKOM YUCTOTOM, CO-
oTBeTCTByIOIIe# cratbe 5.1.4 '® Pecrrybnuku Benapyce. [1pu
TpOBepKe Ha MOIJTMHHOCTD (MAeHTHUKAIINIO) TIpU fobaBiie-
Huu k 0,5 MJT yKa3aHHOTO CIpTa 5 M1 Bojibl P, 2 MiT pa3Benien-
HOTO pacTBOpa HaTpus ruapokcusa P u 3atem MemyieHHO 2 Mt
riona yepe3 30 MUH 06pasyeTcs >KeJIThI 0CaJoK.

C ydeToM IpUBeieHHOM ¢apMakonelHoil ctaThu B bena-
pycu u Poccuiickoit ®eneparyu psiji KPYITHBIX KOMITAHUH OCY-
IIeCTBJISIET IIPOM3BOJICTBO AHTHUCEIITUKOB, COJIEPXKAIINX CITUPT
atusoBeid 70% 06/06 (C3 70%).

B cooTBeTcTBUM C ONMCAHUAMU U UHCTPYKIUAMH [11, 12]
C3 70% obnamaet me3uHGUIUPYIOIINM, AHTUCEITTUIECKUM
Y pa3npaxkaronum jiefictBreM. OH IIPUMeHSIeTCs JI7sl Ie31H-
dexIn HeOOJBIINX TOBEPXHOCTeM, MeTUIIMHCKUX U3/IeIIHH,
JiedeHHs BOCIAJIUTENIbHBIX 3a00/IeBaHUI KOXKH, 00paboTKu
MIOBEPXHOCTHBIX TIOBPEX/IeHUI KOXKH, B Ka4eCTBe aHTHJIOTA,
MeCTHOPAa3pakalolero CPpefiCTBa, a TakXKe Ik aHTUCeIITH-
YeCcKor 06pabOoTKH KOXHU B MeCTax UHBEKIHNH, 06paboTKu
KOXU PYK MeJUITMHCKOro nepcoHana. CO 70% He omaceH c
TOYKHU 3peHUs] KaHI[ePOTeHHOT0 U TepaToreHHoro 3¢gdekTa,
He OKa3bIBaeT pa3/ipakalollero AeiCTBUS Ha KOXY TP pefl-
KOM TIpuMeHeHnH. Bo3aMoXkHOe 1To604HOoe JIefiCTBHe — ajljiep-
rMYecKye peakIlyu, TUIIepeMHsl U 0XKOTH KOXKH B MeCTe HaJlo-
KeHus1 KomrpeccoB. [Ipy Hapy>KHOM NpUMeHeHUH YaCTUIHO
BCACBIBAETCS Yepe3 KOXKY U CJIM3UCThIe U MOXKET OKa3bIBaTh
pe3opbTUBHOE obIeToKCHuIeckoe JeictBue. [IpuMenenue
€ro IMPOTHUBOIIOKA3aHO TIPH TUIIePYyBCTBUTEILHOCTH, OCTPBIX
BOCHAJIMTENILHBIX MPOIECCaxX C HapyIIeHHWEeM IeJI0CTHOCTH
koxu. C3 70% HeobX0qUMO C OCTOPOXKHOCTBIO IPUMEHSITh Y
JieTeit, MOXKWIbIX, GepeMeHHBIX, MAlMeHTOB ¢ 3a00JIeBaHUSIMHU
TIeYeHH U TI0YeK.

[Tpu anTHCETTTHYECKOM 06paboTke koxku CO 70% xapakre-
pU3yeTCsl IIMPOKKUM OaKTepUITIHBIM U DaKTeproCTaTHIeCKUM
JIeliCTBYEM Ha TPaMIIOJIOKUTENIbHBIE ¥ TPaMOTpHUIIATeNIbHbIe
HakTepuH, a Tak>Ke Ha MHOTHe BUJIbI TPUOOB ¥ BUPYCOB, BKITIO-
Yasi peCMpaTOpPHO-CUHITUTHAJIBHBINA BUPYC, BUPYC TeIaTHTa,
BHUPYC UMMYHOMIeUITUTA YeJIoBeKa, KopoHaBupyc. OIHaKo B
psiie ciTy4aeB OTMe4YeHa KOHTaMHUHAIMsI CITUPTOBBIX PaCTBO-
poB Bacillus polymyxa v Hr3Kas 3¢p¢$eKTUBHOCTb YKa3aHHOTO
CIMPTa B OTHOILIEHWH CIIOPOBBIX (pOPM MUKPOOPIaHU3MOB.
Haxe ripu akcriosuiuu 60 MuH oH HeabbeKTHBeH B OTHOIIIe-
nuu Aspergillus brasiliensis v Bacillus cereus [13, 14, 15].
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B HacTosiiee BpeMsi 0coObIii MHTepecC BLI3LIBAIOT JieKap-
CTBeHHbIe aHTHCeNTHYeCKe CPeJiCTBa U3 CIIMpTa 3TUIOBOTO
PeKTUGHUITIPOBAHHOTO Mapku «JItokc» 96,3%. Bricokokade-
CTBeHHBIH C IPeKpacHBIMH OPraHOJIelITHYeCKUMU CBOHCTBAMHU
C3 mapku «JI10KC» MOJTy4aroT C UCIIOIb30BaHKeM YHUKAIbHOM
TeXHOJIOTHM IIPY HU3KUX TeMIlepaTypax B Ipoliecce pepMeH-
TaTUBHOI'O OpPOXKeHUsl CMeCH 3epHOBBIX KYJIBTYpP U IPYTUX
MIUILeBBIX TPOAYKTOB. MaccoBas KOHIIeHTpalus ajibAeruIoB,
CHUBYIIIHOTO MacJja, 3GHPOB, CBOOOIHBIX KHUCIIOT B YKa3aHHOM
CIIPTe COCTAaBJIsIeT AeCITUTBICSYHbIe J0IY IPOIleHTa, MeTH-
soBoro cuupTa — 0,03%. OH He cogepxxut dpypdypora, opra-
HUYECKUX TPUMeceid U SBJISIeTCsl YUCThIM B TIpo0e C cepHoHr
kucioTod. Y3 ykazaHHOTO crivpTa B IOCJeHee BpeMs IIpo-
M3BOAAWIIOCH QaHTHUCENITUYeCcKoe CPeJICTBO «ITAHOJI, PACTBOP
IUIs Hapy»kHOro npumeHeHus, 70%» s 06paboTKH WHBeK-
I[MOHHOTO ¥ OTIepallOHHOTO T10JIeH, IIPOBeieH!Us IUarHOCTH-
YeCKUX aJlJIeproyioTHYecKux 1pob, a TakkKe I'MTHeHUYeCKon
06paboTku pyk U nepyarok [16, 17].

CrnemyeT OTMeTUTh, YTO UCIOJIb3yeMble B TPAKTUYECKOM
37IpaBOOXpaHeHU! JieKapCTBeHHbIe aHTHCeITHIeCKUe CPefiCTBa
JIOJDKHBI OBITH KaueCTBeHHBIMH, 3¢ eKTUBHBIMU 1 6€30TIaCHBI-
mu [18]. OgHako kauecTBO, 3PpPeKTUBHOCTh U 6€30ITaCHOCTD
C3 70%, momy4eHHOT0 U3 CIIMPTA 3TUIIOBOTO PeKTUDHUITUPO-
BaHHOTO MapkH «JI1okc» 96,3%, a Takke KiacCUbHUKAIUS ero
10 Ha3HAYeHUIO OKOHYATeIbHO He OIpefesieHbl.

m [TEJIb

H3yyuTh XMMUKO-aHAJIUTUYECKHe TT0KA3aTelIl Ka4ecTsa,
TOKCHKOJIOTHYeCKHe TI0Ka3aTesii 6e301acHOCTH U MUKPOOUO-
JIOTUYeCKye ToKa3aTenr 3PpPeKTUBHOCTH CIIUPTA 3TUIOBOTO
70% 06/06 Mapku «JI1OKC» 1 OTIpefiesTuTh ero Ha3HaueHue st
AHTHCENTHUKY KOXH.

m MATEPHUAJI 1 METO/IbI

Pa6ora BeimonHeHa B pamkax HUP «Paspabotka v coBepiiieH-
CTBOBaHME METOJIOB IMATHOCTHKY, JIEYeHHsl Y POPUIIAKTUKH
MHOEKITMOHHbIX Oone3nelt yenoBeka» Nel'P 20191502 Ha 6aze
Kade/ip 3KOJIOrUIecKoi U MPOPUITAKTHIeCKOH METUTIUHBI, KITH-
HUYeCKOM MUKPOOHOJIOTMY 1 HAyIHO-UCCIIeI0BaTeITbCKOM J1abo-
paropuu yupexxaeHus 0opazoBaHust « Bute6ckuii rocynapcTBeH-
HBIN oprieHa JIpy»k6bl HApOIOB MEUITMHCKIUM YHUBEPCUTETY.

J171s1 TpoBeieHus UCCIIeIOBaHUN B COOTBETCTBUU C JIabo-
PaTOPHBIM periaMeHTOM B aCeNTUYeCKUX YCIOBHSX MOJTy4Ya-
JIM aHTHCENTUYeCKoe CpeficTBo ¢ comepxkanuem CO 70% 06/
06 (AC,,,,) myTeM pasBefieHus Bofoi ouunmienHoi C3 96,3%
Mapku «JI1okcy 1o mpaBuily cMeliieHHs wiu ¢popmysam [19].

BrinonueHo Tpu cepuu onelToB. B nepsoii cepun y AC,,,
M3y4JaJld XUMHUKO-aHAJIUTHYECKHEe K MUKPOOHOIOTYeCKHe Io-
KazaTeJld KaueCTBa, BO BTOPOM CeprH — TOKCUKOJIOTHYECKHUe
TOKa3aTesu 6e30MacHOCTH B JTaBOPAaTOPHOM U KIIMHUKO-/1ab0-
PaTOPHOM UCCIIE[IOBAHUSX, B TPEThel — MUKPOOHOJIOTYeCKUe
mmokasaresiv 3ppeKTUBHOCTH in Vitro u in vivo [4].

B kavyecTBe XUMHKO-aHAIMTUUECKUX TT0KA3aTesIel KauecTsa
H3y4any GpU3UKo-XUMHUYeckHe (IUVIOTHOCTh, MacCoBas J10JIs
JIeMCTBYIOIEro BellleCTBa, MOMJIMHHOCTb) U OPTaHOJIeNTH-
Yyeckue (3amax, BKYC, IIBeTHOCTb, IPO3PavHOCTD), B KadecTBe
MHUKPOOHOJIOTUYEeCKUX — MUKPOOUOIOTUYECKYIO0 YHUCTOTY.
[TnoTHOCTB, MAaCCOBYIO JIOJIIO JIEMCTBYIOIIEro BelecTBa, o/-
JIMHHOCTb, 3alax, BKYC, IIBETHOCTb, ITPO3PAaYHOCTDb Ompejie-
sy B cootBeTcTBUM ¢ '@ PE [20], MUKpOOHOIOTUYeCKyI0
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YUCTOTY — CTAHAPTHBIMU MeTOIMKaMU Ha YCTPONCTBE QUIIh-
TpoBaibHOM Y®-1. Tlepen orpeienieHreM conepkKaHus MUKPO-
OpPraHMU3MOB NIPOBepsSUId IPUTOJHOCTb MUTATENIbHBIX Cpel] U
METONIMKY OTpeieSieHHsi MUKPOOUOJIOTHYeCKOM YUCTOTHI [21].

B xauecTBe TOKCHKOJIOTHYeCKUX ITOKa3aTenel 6e30macHo-
CTU B JTabOpaTOPHOM UCCIIeI0BAHMH U3Y4ajIk OCTPYIO TOKCHY-
HOCTb IIPH OJIHOKPATHOM aNIlIMKaIUK, KOXKHO-paspaxaroliee
JleHiCTBYe TIPY OJHOKPATHBIX U IIOBTOPHBIX aNIlJIMKAIUAX, B
KIIMHUKO-1aD0OpaTOPHBIX UCCIIeOBAHUSIX — pasfipaXkaroliee
JlefiCTBHe U CeHCUOMIN3HUPYIOIIYIO CIIOCOOHOCTb.

OcCTpy!0 TOKCUYHOCTb [TPY OTHOKPATHOM aITIMKAIIAN U KOX-
HOe pazzipaxaroliiee IefiCTBYe MPY OTHOKPATHBIX U IOBTOPHBIX
KOXKHBIX allIUIMKaIMSX OIpe/ieNisiId Ha OefbIx KphIcax-caMIiaxX
Maccoii 250425 1, cofiepKalUxcsl B CTaHIAPTHBIX YCIIOBUSIX (IO
6 >KMBOTHBIX B ombITe). JIJis ollpeiesieHys] OCTPOM 3IUKYTaH-
HOM TOKCUYHOCTH TIOJONBITHBIM KPbICaM OIJHOKPATHO HAHOCUIIU
Y BTUpAJI CTEKJISHHOM MaJIOYKOH JIETKUMU MaCCUPYIOHITUMU
JBIDKeHUsIMU B KOXy 2/3 xBoctoB AC,,, 13 pacuera 2560 mr/
KI' MacChl KMBOTHOTO, JIJIs OIpeJieIeHHs KOXKHOTO pasfipaka-
IOIIero JIeMCTBUSI — HAHOCHII U BTHPAJIH B KOXY 2/3 XBOCTOB
OITHOKPATHO, a TaKXKe IIOBTOPHO JIeCTUKPATHO B TedeHHe JIBYX
HeJeNb 110 5 IHel B Hepienro 13 pacyeta 20 mr/cm?. B koHTposte
KpBICaM B TOH ke J103e Ha XBOCTbI HAHOCUJIM U BTUPAJIX BOLY
ountieHHyto. HabmtoeHre 3a ONBITHBIMU ¥ KOHTPOJIBHBIMU
>KUBOTHBIMH IIPU U3y4IeHUH OCTPOY 3MMKYTaHHOM TOKCUYHOCTU
MIPOBOJIWJIM B TedeHHe 8§ 4acoB exxedacHo Iocjie HaHeCeHUs U
B TIOCJIeTytolye 2 Heflely eXXeCyTOYHO YTPOM, TIPU U3y4eHUH
OITHOKPATHOT'O KOXKHOTO pa3fpa’kalroliero JeHcTBus — yepe3 1,
4 v 16 4acoB 1oCyie anIyIMKalvy U B TedeHue 2 HeJlellb exe-
IHEBHO YTPOM, IIPU U3yYeHUH MMOBTOPHOTO MHOT'OKPATHOTO
KOKHOTO pa3apakaroliiero aedcrsus — uepe3 1, 4 u 16 yacos
ToCTIe KaXK/I0M allIuIMKaliy eXXeTHeBHO B TedeHHe 2 HeJlelnb,
TIPY 3TOM PerrCTPUPOBaNy 00I1iee COCTOSIHIE YKUBOTHBIX, KITU-
HHYEeCKHe CUMIITOMBI MHTOKCHKAIIMH, a TaK)Ke IPHU3HAKU pa3-
JIpa’KeHUsT KOXKH XBOCTOB U cMepTesibHbIe addekTts [22]. Ha
BpeMsI 3KCITO3UIIMH 110 4 4 KPBICHI HAXOWIKCH B CIIEIAATbHBIX
VMHIUBUIYAIbHBIX IOMUKaX C OTBEPCTUSIMU JIJIsI XBOCTOB.

Pasppaaroriiee fgeiicTBre ompeessiiu Ha YUCTON U Cy-
X0 KoXKe HOPMaJIbHOTO THIIA BOJIOHTEPOB (110 7 BOJIOHTEPOB
B OITbITE) B TIEPBUYHOM OTKPBITOM TMUKYTaHHON «KaTleJTbHOM»
Y 3aKPBITOM SIMKYTaHHOM «JIOCKYTHOM) (KOMIIPeCCHOI) Ipo-
6ax 10 HAJIMYHIO U UHTeHCUBHOCTY 3PUTEMBI, BBIPaXKeHHOCTH
9PUTEMATO3HOM peaKIuu U pasfpakarolleMy J1eiCTBUIO, CeH-
CUOWIM3UPYIOIITYIO CIOCOOHOCTh — BO BTOPUYHOH (TIPOBOKa-
I[MOHHOM) OTKPBITOM 3MHUKYTaHHON «KaleIbHOM» U 3aKphITON
SMMKYTaHHOM «JIOCKYTHOI ITpobax Mo XapaKTepy ¥ BbIpakKeH-
HOCTU OOBEKTUBHBIX KOXKHBIX CUMIITOMOB Y BHIPa)XeHHOCTU
CyOBEKTUBHBIX CUMITOMOB CeHCHUOHUIM3UPYIOIIEro eHCTBHS
C y4eToM MeTOAUKU UCIIBITaHUs CIIUPTOCoepkallieil mapdio-
MepHO-KOCMeTHYeCKOM poayKiuu [23].

BornoHTepoB, He UMeIONIUX TPOTUBOIIOKA3aHUN IO CO-
CTOSTHUIO 3/10POBbS, T0OPOBOJILHO M3BSIBUBIINX COIVIaCHe Ha
y4acTHe B UCIBITAHUSIX U MOANKCABIINX UHGOPMHUPOBAHHOE
cornacue, ”HPOPMHUPOBAIX O CYyTH U IIOTeHI[MaIbHOM pHCKe
WCCIIeJOBaHUH U BKIIIOYAJIM B UCCJIeJOBAHUS Ha OCHOBaHUU
pa3speliieHus 3Tudeckoro komurera BI'MY.

B xagecTBe MUKpPOOHOIOTHYECKUX TTOKa3aTesiel 3pdpeKTrB-
Hoctu AC,,, OIIperesisaay in vitro 4yBCTBUTEILHOCTb CTaH/IapT-
HBIX TeCT-KYJIBTYP Y KIMHUYECKUX IITaMMOB ¥ aHTUMUKPOO-
HYIO aKTHBHOCTb B OTHOIIIEHUH CTaH/IapPTHBIX U KJIMHUYeCKUX
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IIITAMMOB, a TakXke in vivo 3bbeKTUBHOCTh 00e33apakKMBaHKs
KOXKU Y BOJIOHTEPOB IIPU 3KCIO3UIMH 1 MUH.

YyscreurensHocTh k AC,,, M3yYalu B Ka4eCTBEHHOM Cy-
CIIeH3WOHHOM ITPO6HpoYHOM MeTozie [ 13, 24], MUKpOMeTomoM
B CTePWIbHBIX 96-7TYHOUHBIX MOMCTUPOJIOBBIX IIIAHIIIETaX
[25] u mucko-nudPy3roHHBIM MeToIoM [26] TI0 TIoaBIIeHHUIO
pocTa MUKpPOOOB B KUAKON U TUIOTHOM MIUTATEIbHBIX CpeaX.

AHTEMUKpPOOHY10 akTUBHOCTb (AA) AC,,, U3ydau B KOJIU-
YeCTBEHHOM CYCIIeH3MOHHOM MPOOUPOYHOM METOoIe in Vitro 6e3
0eJIKOBOM Harpy3KH II0 CHIDKEHHIO ODIIero 4rciia BBIPOCHINX
MukpoboB (OMY), abdexkTrBHOCTL 06e33apakuBanus (30)
xoxu AC,,, in vivo — y BOJIOHTEpOB C MHGOPMUPOBaHHLIM
coryiacueM TI0 CHH)KeHHIO 0011ell MUKPOOHOM 06ceMeHeHHO-
cti (OMO) kokut, a KOHTAMUHHUPOBAHHOM CTaHIapPTHOM TeCT-
kynerypot E.coli ATCC 25922 — 1o cHIPKeH!I0 MUKPOOHOHM 06-
ceMeHeHHOCTH KuitreuHo¥ nanodkoi (MO E.coli) [13, 24, 27].

B kagecTBe cTaHIApPTHBIX TeCT-KYJIbTYP UCIIOIb30BAIN
E.coli ATCC 25922, S.aureus ATCC 25923, P.aeruginosae
ATCC 27853, P.mirabilis ATCC 14153, C.albicans ATCC
10231, xnuHudeckux mrtammoB — K.pneumoniae 620,
A.baumannii 445, K.pneumoniae 1051, A.baumannii 886,
S.aureus 1230, P.aeruginosae 1074, Bbi[ieJIeHHBIX y HallK-
eHTOB Butebckoi 06/1acTHOM KIMHUYEeCKOH MHQEKITMOHHON
6onbHUITE, BruTebckolt 06macTHON KIIMHINYeCKON OOJIBbHUIIBI
U TIaCCUPOBAHHBIX B jlaboparopuu. KynsTypsl conepxanu
1-1,5x10° KOE/cm?, B KOHTpOJTE UCIIOIb30BaH OyiiboH Mioi-
Jiepa — XHTOHA.

Craructudeckas 06paboTka pe3ysbTaTOB UCCIeI0BaHUS
OCYIIIeCTBJISUIaCh C MCIOJIb30BAaHKEM MapaMeTpUYecKux Me-
TOZOB CTaTUCTUYECKOTo aHasu3a. [IpoBoiniocs BeIUMCIeHe
CpeIHUX 3HAaYeHUH KOJIMUeCTBeHHBIX Moka3aresiei (M) u cTaH-
JapTHOM omubku cpepHero (m). CyIecTBeHHOCTD pa3inuyuii
CpeIHUX 3HaYeHUH OIleHHBaIAch 1o koaddurinenTy CThrofeH-
Ta (t). HocroBepHOCTh cABUroB yuuThiBaiu nnpu p<0,05 [28].

m PE3VJIBTATHI U UX OBCYKJIEHHUE

PezyneraTe! nepBoii cepyuy ONBITOB IO U3YYEHUIO XUMU-
KO-aHaJIMTUYeCKUX IT0Ka3aTeslell KadecTBa Iokasanu, yrto C3
96,3% mapku «JIrokc» umen miotHocTsb 0,806 1/cM3, comep-
xxanue CO 96,36% 06/006, ObLT TpO3payHbIM, OECIIBETHBIM,
C XapaKTepHBIM CIIMPTOBBIM 3allaXOM JIJIsi CMeCH 3ePHOBBIX
KyJIBTYp 6e3 3armaxa IOCTOPOHHHUX BeIleCTB, KTyYUM BKYCOM
6e3 MpUBKYyCa U MOJIOKUTEIBHOH HomodpopMHO# mpoboi. [To-
JydeHHOe ITyTeM pa3BefieHus! Bojoi ouuieHHoit C3 96,3%
mapku «JI1oke» cpesictBo AC,,, ObLIO TPO3paYHbIM, OeciBeT-
HBbIM, uMeJio TioTHOoCTh 0,8853+0,0003 r/cM3, comepkaHue
CD3 70,07+0,13% 006/06, xapakTepHBIN CITUPTOBOM 3armax 6e3
MIOCTOPOHHUX 3aI1aX0B, XKT'y4ui BKyC 6e3 IPUBKYyca U AaBajio
MOJIOXKUTENIbHYIO PeakIuio B HopodopMHOI rpobe.

[Tpu M3yyeHNH MUKPOOUOIOTMYECKUX TIOKa3aTesieil kade-
crBa AC,,, IpefiBapUTeNIbHO ObIIO YCTaHOBJIEHO, YTO Ha UCIIbI-
TyeMBIX Ccpefiax HabJIio/1asicst POCT 3aCesTHHBIX TeCT-IIITaMMOB
mukpoopranuamoB C.albicans, S.aureus, P.aeruginosae, a
TaKXXe Ha BCeX UCIBITyeMbIX CpeflaX OTMeyaJIiCsl pOCT MUKPO-
OPraHM3MOB, UYTO YKa3bIBaJIO Ha IPUTOJHOCTD JIsl UCCIIeN0-
BaHUs NMUTATENbHBIX Cpel ¥ MPUTOAHOCTD JJIs IPOBeleHus
WCCIIefIOBaHUN METOIMKY OTpefie/ieHHsI MUKPOOHOIOTHYeCKOM
gucrotsl. [Tocrne npomyckanus AC,,, Ha ONIBLITHBIX GUIIBTPAX,
MOCesTHHBIX Ha Yaliku [leTpu ¢ arapu3upoBaHHOM cpenoi
Ha OCHOBe THPOJiM3aTa Ka3erMHa U COeBBIX O00OB, pocTa
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aspobHBEIX MUKPOOOB He obHapyxeHo (Menee 102 KOE/cm3).
Ha ¢unbrpax, momMeriieHHbIX Ha YalllKy C JIeKCTPO3HBIM arapoM
Cabypo, poct rpuboB Takxe He oTMedeH (MeHee 10 KOE/cm?).

PesynbraTe! 1epBoii cepyy MO UCCIEI0BAHUIO XUMHUKO-
AQHAIUTUYeCKUX U MUKPOOHOIOTUYeCKUX MoKa3aTeell Kaye-
cra AC,,, Ul aHTUCENTUKHU KOXKU MO3BOJISIOT 3aKIII0YUTD,
YTO U3TOTOBJIEHHOE CPeJICTBO SIBJISIeTCS KaueCTBeHHBIM U IO
pU3MKO-XMMUYEeCKUM, OPraHOJIeNTHYeCKUM U MUKPOOHOIIO-
TMYeCKUM IT0Ka3aTesIsiM COOTBeTCTByeT Tpebosanusm I'® Pb
[20], B wacTHOCTH, CcTaThe 2.2.1 110 TPO3pavHOCTH, 2.2.2. MeTof,
II - o iBeTHOCTH, CcTaThbe 2.3.4 — 110 3amaxy, cratbe 2.2.5 — 110
miotHocTH 1py 20°C, cratbe 5.1.4 — 110 MUKPOGHOIOTHYeCKOwM
YHuCTOTe, cTaThe 2.3.1 — 10 MOIIMHHOCTH.

Pesynbrathl vccneioBaHyst BTOPOM CepUM OTIBITOB IO K3-
Y4eHHIO0 TOKCHUKOJIOTMYeCKUX [T0Ka3aTeyell 6e30I1acCHOCTH B
71abopaTOpHBIX UCCIIeAOBAHUSX IT0Ka3ald, 9TO 110CJIe OHO-
KpaTHOT'O HaHeCeHus Ha Koxy xBocTtoB AC,, U3 pacyeTa
2560 Mr/KT Macchl )KUBOTHOTO B Te4eHHe 8 4 1ocjie BTUpaHUs
B KOXY U B ITOCTIeTyIoliie 2 HeflelIv HaO/TiofieHYs ToBefieHe,
BHEIITHUM BUJ, alllleTUT, YPOBeHb BOAOIIOTpebeHus, Aede-
Kallysl, MOYeHCITyCKaHHe, CTelleHb IPOSIBIIeHHUs PeakIvii Ha
BHeIITHYUe pa3ipaXkUTeJI! ¥ OMBbITHBIX )KUBOTHBIX He OTJINYa-
JIUCh OT KOHTPOJIBHBIX; CPHITMBaHUe MTHITH, KDOBSHUCTHIE BbI-
ZleJieHUsI U3 HOCa U I71a3, MBIIIeYHble II0flepruBaHMsi, TpeMop,
CyZIOpOTH, Iape3bl, Tapajiiiy, HAPKOTUYeCKoe ¥ KOMaTo3Hoe
COCTOSIHUS He OTMeyaJIiCh; YacToTa ITyJIbca, OKpacka yIeH,
KOHEeYHOCTeH U I71a3 He U3MeHSJINCh; BCe KPBIChI BEDKUBAIIH.
JputeMa, OTekK, TPEIIUHbI, U3bI3BIIEHUs Ha KOXe XBOCTOB
OTCYTCTBOBAJIH.

ITpu onHOKpaTHOM HaHECeHUH Ha KOXXy 2/3 XBOCTOB U BTHU-
panun AC,,,, u3 pacuera 20 mr/cm? gepes 1, 4 u 16 1 nocie
ANIUIMKAIMY ¥ CMBIBA OCTaTKOB U B ITOCJIEIYIOIIMe THU OTIbI-
Ta He OTMeuyeHbl U3MeHeHHUs O0IIer0 COCTOSIHUS KUBOTHBIX 1
KJIMHUYeCKYe TIPU3HAKK UHTOKCUKAIINHY, a TaKXKe U3MeHeHUs
KOXU B BHJIe OPUTEMBI, 0TeKa, TPel[iH, U3bsI3BIeHHUM.

I[Ipy MOBTOPHOM J1eCSTUKPAaTHOM HaHeCeHUM Ha Koxy 2/3
XBOCTOB Y BTUPAHHUW M3y4YaeMoro ciupTa uepe3 1, 4 u 16 4
II0CJIe aNIlIMKAI[UU U CMBbIBA OCTaTKOB U B IOCTIeAYIOIINe THU
3KCIIepUMeHTa 3pUTeMa, OTeK, TPelllUHbI, U3bsI3BJIeHHs Ha XBO-
CTaX, U3MeHeHUsI 0DII[er0 COCTOSIHUS KUBOTHBIX U KIIMHUYe-
CKYe TIPU3HAKU MHTOKCUKAIIUK Tak)Xe He OTMeYeHbl.

B xiinHMKO-11ab60paTOpHOM HCCIeA0BAaHUU TIPU HaHece-
Huu AC,,, «KaleJIbHBIM» METOIOM Ha KOXY BOJIOHTEepPOB
Ha y4YacTKax amniuiuKanuu yepe3 1, 24 u 48 4 spurema or-
cytcrBoBasa (0 6anoB). Y Bcex BOJIOHTEPOB Ha ONBITHOM
y4acTKe KOXU B IIepUOJ «KalleJIbHOW» alllIMKalluOHHOU
3KCIO3UIUH CYOBEeKTUBHBIX CUMIITOMOB pa3/ipakaolero
JeCTBUS JlaXke Caboil mepeHoCHMOM UHTEeHCHBHOCTU He
0TMedYasioCch, 1 HeOOXOAMMOCTU CHUMATh alIlIMKAIUI0 U
IIOBTOPSITH ee Ha JIPYTOM ydacTKe KoXH He Ob110. PazHuiia
MeX[Ty BBIPa)KeHHOCTBIO 3PUTEeMATO3HOM peakIiy B OTIbITe U
KOHTPOJIe V¥ BCeX BOJIOHTEPOB Obljla paBHA HYJIIO, U UHIEKCHI
pasapaxkarolero jfeicTBus paBHsnuck Hymo (I, = 0). lo-
BepuTeJIbHasl TpaHUIla paBHSAJIACh HYJIIO, U CyMMa HHIEKCOB
pa3apakawlero AeUCTBUS C BeJIMUUMHOMN JOBepUTeIbHOU
rpanunpl 6pi1a 0 6amos (I, + L = 0).

IIpn usydenun pasgpaxaromero feiicreus AC,, «i1o-
CKYTHBIM» METOJIOM Ha Y4acCTKaX alllIMKAIUi y BOJIOHTEPOB
4epe3 1, 24 v 48 4 sputema orcyrcrBoBana (0 6ayuios). Bei-
PaXeHHOCTh SPUTEeMaTO3HOM peakIuy y BCex BOJIOHTEPOB He
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OTVIMYANach B OIBITe M KOHTPOJIe, Pa3HHUITA MeX/Ty HUMH OblIa
paBHa HYITIO, 1 MH/IEKCHI pa3fpakaroIliero AeHCTBHS PaBHSUTUCH
nymo (I_, = 0). loBepuTensHas TpaHMIla PaBHSIACh HYJIIO, U
CyMMa MHZIEKCOB pasfipakarolero AeiCTBUs C BeJIMYMHOU [10-
BepUTeNIbHOM rpaHuIbl cocraBuiia 0 6amios (I, + L = 0).

Pesynbrarhl ucciienoBaHus CeHCUOUIU3UPYIOIIEH CIIo-
cobnoctu AC,, «KarelbHbIM» METOJOM II0Ka3allH, YTo Ha
y4acTKax MOBTOPHBIX aNIUTMKaNWi yepe3 1, 24,48 u 72 4y
BOJIOHTEepOB CyOBeKTHUBHBIe (3yI, XKXKeHUe, 00JIe3HeHHOCTb)
1 00beKTUBHBIE (3pHUTEeMa, OTeK, BbICHITIaHUS, HEKPO3) CUM-
IITOMBI OTCYTCTBOBa/IM, UX BBIPAXKEHHOCTh He OTJIMYaach B
OIIbITEe ¥ KOHTPOJIe, pa3HUIla MeX/Ty HUMU B 6aJlax y BcexX BO-
JIOHTepOB ObIJIa PaBHA HYIIO, U MHAEKC CeHCUOMITU3UPYIOIei
cnocob6HoctH cocraun 0 6amnos (I, = 0). JloBepuresbHas
rpaHMIIa PaBHSIACH HYJIIO, ¥ CyMMa UHJIeKCOB CeHCUOUIU3U-
PYIOLIEro JIeMCTBUs C BEJIMYUHOMN [JOBEPUTEILHOW TPaHUIIbI
6b11a 0 6amos (I, + L = 0).

[Ipu onpenenenuy ceHCHOMUIU3UPYIOLIEH CIIOCOOHOCTH
AC,,, «<JIOCKyTHBIM» METOJIOM BBISIBIEHO, YTO Ha y4acTKax
ITOBTOPHBIX aIlIUTAKAIMi uepe3 1, 24, 48 v 72 4y BOIIOHTEPOB
CyOBeKTHBHBIe (3Y1, XOKeHre, 60/1e3HeHHOCTh) U OObeKTUBHbIe
(sputema, OTeK, BBICHITIAHHS, HEKPO3) CUMIITOMBI OTCYTCTBO-
BaJI¥, UX BBIPA)KEHHOCTh He OTVIMYAJIach B OIBITE U KOHTPO-
Jie, pa3HHUIla MeX/Ty HUMU B bajlaX y BCcexX BOJIOHTEPOB Obljia
paBHa HYJIIO, U UH/IeKChl CeHCUOMIN3UPYIOIIei crioco6Ho-
CTH TaKoke paBHANUCH HyJO (I, = 0). JloBeprTenbHas rpaHuIia
PaBHSIIACh HYJIO, U CyMMa WHIEKCOB CeHCUOUIU3UPYIOIIero
JIeMCTBUS C BEJIMYMHOM IOBEPUTEJIbHOM IPaHUIIbl COCTaBUIIa
0 6aynos (I,+ L = 0).

PesynbraThl BTOpOI CepuM Mo M3ydeHUI0 TOKCHUKOJIOTU-
YecKUX IoKasaTesieil 6e30IaCHOCTH 711 aHTUCENITUKHU KOXU
MTO3BOJISIIOT 3aKJIIOYUTh, YTO B JIAOOPAaTOPHOM HUCCIIeJOBaHUU
AC,,,, TO OCTpOM TOKCHYHOCTH IIOCJIe OJ{HOKPaTHOM 3IIH-
KyTaHHOM anIuukanuu B o3e 2560 MI/KT Macchl KpBIC He
BBI3bIBaeT KJIMHUYECKUX MIPU3HAKOB MHTOKCUKALIUY U THbenu
IO/IOTIBITHBIX XKMBOTHBIX U OTHOCKTCA K IV Kitaccy — BemiecTBa
MajioonacHble c JIJI., Ipy HaHeCeHWHU Ha KOXy B 1jo3e 6oiee
2500 mr/kr B cootBercTtBuu ¢ 'OCT 12.1.007-76 [8].

[To BBIpa’keHHOCTH pa3pakaloIIuX CBOUCTB (3puUTemMa —
0 6annos, orek — 0 6ajUIOB, CPeJHETPYIIIIOBOM CyMMapHBIN
6as1 BeIpaXkeHHOCTH oTeka U aputeMbl — 0 6amno) AC,,,
IIPU OTHOKPATHOM HaHeCeHUM Ha KOXY XBOCTOB M3 pacyeTra
20 mr/cm? yepe3 1, 4 u 16 4 mocsie aniiMKayy U B OCIey-
torue 12 fHel skcriepruMeHTa OTHOCUTCS K HYJIEBOMY KJIacCy
C OTCYTCTBHEM pasfipakalolnero fAedcTBus, mpu 10-KkpaTHbIX
aNIUIMKAIMAX B YKa3aHHOM peXXume IIPUMeHeHHs C OTCYT-
cTBUeM 3¢deKTa — COOTBeTCTByeT TPpeOOBaHUIM K KOXKHBIM
AHTHCeITHKAM I10 TOKCHUKOJIOTUYeCKHUM MToKasaTesisaM He3omac-
HOCTH [4].

B kinHMKO-71a60paTOPHOM HCCIIeJOBAHUU HA BOJIOHTEpax
AC,,, TIpY IIepBUYHOM OTKPBITON MUKy TaHHOM «KalleJIbHOW»
Y 3aKPBITOH 3MHUKYTaHHOH «JIOCKYTHOM» IIpo6ax He IPHUBOJINI
K OpUTEeMAaTO3HOM peaKIMy Ha KOXKe, IIPU IIOBTOPHOM allIuIvKa-
I[UH He BBI3bIBaJI CyObeKTUBHBIX U 0OBEKTUBHBIX CUMIITOMOB
cencubmimsanuu. C yyeroMm usnoxxeHHoro AC, ,, MoxeT OBbITh
WICIIO/Bb30BaH JJISl IepHOIUYeCKOr0 Pa30BOr0O IIPUMEeHeHUs U
JITUTEJILHOTO KOHTaKTa C KOXeH, B TOM 4ucye st o6paboT-
KU KOXXU MHBEKIIOHHOTO II0JISl, JIOKTEBBIX CTUOOB JJOHOPOB,
TUTHEeHUYeCKOM 00paboTKU pyK M CaHUTApHOU 06paboTKu
KOXXHBIX TIOKPOBOB.
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PesynbraTel UCCIefOBaHUS UyB-
cTBUTenbHOCTH K AC,,, CTaHJapTHBIX
MHUKPOOPraHMU3MOB B AUCKO-IUPDY-
3MOHHOM MeTole IIPY 3KCIO3UIUH 1
MVH I10Ka3aJIy, 9TO B KOHTPOJIe Y TecT-
KyJIBTYp Ha YallkaX OTMedalscCs poCT
MHKPOOPIaHU3MOB (IHaMeTp 30HHI 3a-
nepxku 0 mm). K AC,,, Gpina 3azmepix-
Ka pocTa MUKPOOOB C IMaMeTpaMH 30H
12-14,3 MM. V KJIIMHUYECKHX IIITAMMOB
B KOHTpOJIe OTMeYaJjICsl POCT MHUKPOOP-
raHU3MOB Ha 4alikax (JuaMeTp 30HBI
3amepxkku 0 MM), a TuaMeTphbl 30H 3a-
JIep>KKU pocTa coctaBwm 12,3-13,8 Mm.

B xonu4ecTBeHHOM CyCIIeH3HOHHOM
TecTe in vitro 6e3 6eJIKOBOM Harpy3Ku
nocie gobasnenus AC,,,, Kk craHfapT-
HBIM TeCT-KyJIbTypaM B TedeHue 1 MUH
OMMU 65110 B cpeguem B 7,28x105
paza HIDKe [10 CPaBHEHHUIO C KOHTPOJIeM
(p<0,001), AA cocraBumna 99,99986%,
a RF ormeuancs Ha ypoBHe 5,87+0,03

PucyHok 1. AHmuMukpobHas akmusHocmb AC,,,, B OMHoweHUU
CmMaHOapMHbIX U KJTUHUYECKUX WMaMMOB MUKPOOP2aHU3MOB
no cpaBHeHUto ¢ KoHmponeM (lg).

Figure 1. Antimicrobial activity of AS,,, against standard
and clinical strains of microorganisms compared with
the control (lg).

PesynbraThl MCCIIeIOBaHUS TPeThell CepyH OIBITOB T10 U3-
YYEHHUIO YYBCTBUTEILHOCTH CTAHJAPTHBIX U KIIMHUYECKUX
IITaMMOB MMKpOOpranusmoB K AC,, B Ka4eCTBEHHOM Cy-
CIIeH3MOHHOM ITPOOUPOYHOM MeTojie 6e3 OeJIKOBOM HarpysKu
TIPY 3KCIIO3UIMY | MUH ITOKa3aJiy, YTo [10Cyie MHKYOUPOBAHHUS
B TepMocTare rpu 37°C B TedeHue 48 4 comepyKUMOoe OIbITHBIX
ITPOOUPOK ¥ IPOBHPOK CO CPEAICTBOM ObLIO TIPO3PAaYHbIM, KOH-
TPONBHBIX IPOOMPOK — MyTHEIM. Ha cektopax uariek Iletpu
C TI0CeBaMH COJIEP>KUMOT0 OTIBITHBIX MMPOOHMPOK ¥ TIPOOUPOK
c AC,,,, pocT Bcex MUKPODOOB OblII 110/1aBJleH, B KOHTPOJIbHBIX
MMpoOMpKax 0TMEYaJICsl UX POCT.

H3y4yeHre 4yBCTBUTEIBHOCTH CTAHIAPTHBIX U KIIMHUYe-
CKMX IITaMMOB MUKpOOpranuamos K AC,,,, MUKPOMETO/IOM B
CTepWIBbHBIX 96-JTyHOUHBIX [TOJIMCTUPOJIOBBIX TUIAHIIETAX TIPH
OKCIO3UIMK 1 MUH IOKa3ano, 4To Hocje UHKyOHUpOBaHUS B
Teyenue 48 4 npu Temrieparype 37°C cofep>XUMoe OIBITHBIX
JIYHOK BTOPOTO IUIaHIIeTa ObUIO0 MPO3payHbIM, KOHTPOJIBHBIX
JIYHOK — MyTHBIM. [locyie mepeceBa cofiep>KMMOro KOHTPOJIb-
HBIX JIYHOK Ha cekTopa 4aiiek [lerpu oTMeuascs pocT Bcex
TEeCTUPYeMbIX MUKPOOPTaHU3MOB, OIBITHBIX JYHOK — POCT
MHUKPOOPIaHU3MOB OTCYTCTBOBAJI.

o o6pa6oTku Mocne o6pa6oTku
Mpo6aHTbl
| coemn | g [KoEmn]| g |

lg. V xnunnyeckux mramMmoB OMY
610 HIKe B 5,87x10° pa3a 1o cpaBHEHHIO C KOHTPOJIEM
(p<0,001), AA cocraBmia 99,99983%, RF — 5,77+0,03 1g
(pucyHok 1).

B cMmeiBax c obeszapaxenHoi AC,, KOXXH BOJIOHTEPOB
OMO 6b1na B 111 pa3 menbitte OMO Heobe33apaXkeHHOM KOXKH
(p<0,001), 30 cocraBumna 99,12+0,05%, RF — 2,05+0,02 1g
(tradmuna 1, OMO pyk).

B cMbiBax c o6es3zapaskenHoi AC,,, KOHTaAMUHUPOBAaHHOH
Kok pyk BosiontepoB MO E.coli 6euta B 3,7x10% pa3a Hipke
1o cpaBHeHuto ¢ MO Heobe33apakeHHON KOHTAMUHHUPOBAH-
HOM kumeyHo! nanoukoit koxu (p<0,001), 30 cocraBuna
99,9961+0,0009%, RF — 4,48+0,09 1g (Taémuma 1, MO E.coli,
PHCYHOK 2).

B cMmeiBax c o6eszapaxenHoi AC,, KOXHU IpeAIedbs
BosiouTepoB OMO 6bu1a B 148 pas menbiiie OMO HeoGe33a-
pakenHoi koxu (p<0,001), 30 cocrasmia 99,33+0,07%, RF
—2,19+0,05 lg (radmauma 1, OMO npenrmniedbs, pHCYHOK 3).

[Tony4yeHHble pe3yJbTaThl TPETHEH CEPUU 110 U3YUEHHUIO
YYBCTBUTEJIIBHOCTUA CTAHJAPTHBIX U KJIMHUYECKUX HITaM-
MoB Kk AC,, TO3BOJISIOT 3aK/IIOYUTh, YTO CTaHJApTHLIE
TecT-KynbTypHl E.coli, S.aureus, P.aeruginosa, P.mirabilis,
C.albicans n winHMYeckue mTaMMmbl K.pneumoniae 620,
A.baumannii 445, A.baumannii, K.pneumoniae 1051, S.aureus
1230, P.aeruginosa 1074 nipu sxcriozunuu 1 MUH B Ka4yeCTBeH-
HOM CyCIIeH3MIOHHOM IIPOOHPOYHOM MeTofie 6e3 HeIKoBOH Ha-
IPY3KH, a TAaK)Ke B MUKPOMeTOIe Ha CTePUIIbHBIX 96-TTyHOUHBIX
TIOJIMCTUPOJIOBBIX IIaHIIeTaxX obnagaroT Beicokoit 100% uyB-
CTBUTENILHOCTEIO K AC, .

[TonyyeHHBIE pe3yJbTaThl T03BOJISIOT
PEeKOMEeHJIOBaTb MUKPOMETOJI B CTEPHITbHBIX
96-TyHOYHBIX MTOJIMCTHUPOJIOBBIX IIAHIIIe-

%

o6ceMeHeHus

OMO pyk 26000+3000  4,40:0,06 233+30 2,34:0,06 2,06:0,02  0,89+0,04 TaX JU1% CKpUHHHIa AHTHMHKPOGHOH aK-
gp"ggmem 177077 325002  12+2  1,05:0,06 22:005  0,67+0,07 TUBHOCTH aHTHCENTHIeCKUX CPEICTB, a He
MO E.coli 1000000+270000 5,85+0,16  27+6  1,3740,1 448:0,09 0,0039+0,001 TOJILKO VLA OIPElIe/IeHus 1yBCTBUTEIbHO-

Ta6bnuua 1. 3pcpexmusHocmb 0beszapaxusaHusi Koxu AC,,, (M+m)
Table 1. Skin disinfection efficiency AS,,,, (Mtm)
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CTH MUKPOOOB K aHTUOMOTHKAM [25].
C y4eToM TOro YTO NPHU OTCYTCTBHUHU
YYBCTBUTEJILHOCTU B AUCK-TUPPYy3HOHHOM
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CneuyeT OTMETHTDb, YTO HCII0JIb30BAHHbIe HAMH
MeTogu4YeCKHe II0AX0Obl U MeTOIbl MCCJIeJOBAHUs
XUMHUKO-daHAJIMTHYeCKUX U MI/IKpO6I/IOJ'[OI‘I/I“IECKI/IX
IoKasarejiel KauecTBa, TOKCUKOJIOTUYeCKUX I10Ka-
3aTejieid 6e30IaCHOCTH B na60paToprIx W KJIMHU-
Ko-na6opaTopH1>1x HCCJIeJOBAHUAX Ha XXUBOTHBIX U
BOJIOHTEepax, a TakXxe MI/IKpOGI/IOJIOFI/I‘IeCKI/IX ITOKa-

PucyHok 2. HYawku ¢ MO E .coli do obpabomku (K;, K,) u nocne
obpabomku AC,,,, (O, Osll).

Figure 2. Cups with MC E.coli before treatment (K,, K,) and after
treatment with AS,,, (Os-1, O5-ll).

3aresiedl 3bGeKTUBHOCTH in Vitro u in vivo crivpTa
STHJIOBOTO MOT'YT OBITh PEKOMeH/I0BaHbI ISl pac-
ITMPEHHOM OIeHKH KadecTBa, 6e30IacHOCTU U 3¢-
(PeKTUBHOCTH JIeKapCTBeHHBIX aHTHUCENTHYeCKUX
CpefiCTB NPOPUIAKTUYECKOTO Ha3HAYeHHUSI.

B 1esiom nosryyeHHOe aHTHCENTHYECKOe Cpel-
cTtBO C comepxkanreM C3 70% mapku «/Itokey», He
o6JIaaroliiee pa3pakaroIvM JeHCTBIEM U CeHCH-
OUIM3UPYIOIEH CIOCOGHOCTBIO, aJleKBaTHOE IS
MIEPUOJINYECKOTO PAa30BOT0O IIPUMEHeHHUs U JIJTH-
TEJILHOTO KOHTAKTa C KOXKe, XapaKTepH3yoleecs
BBICOKOM 3bbEKTUBHOCTHIO 06e33apakKvBaHUs pe3u-

Pucyrok 3. HYawku ¢ OMO koxu npednnedbs 0o obpabomku (H,;, H,,) u nocne

o6pabomku ACy, (H,;, H,,)-

Figure 3. Cups with TMC of the forearm skin before treatment (N4, N,,) and after

treatment AS,y,, (N,;, N,,).

MeTojIe TaMeTp 30HbI 3a[IePXKKH POCTa MUKPOOOB COCTABJISLIT
0 MM, HauMeHbIIIe} YyBCTBUTEIBHOCTH — OT 1 MM 10 10 MM,
yMepeHHOM 4yBCTBUTENIBHOCTH — OT 10 MM 10 18 MM, BBICOKOI
YYBCTBUTENILHOCTU — OT 18 MM 0 23 MM, HauBBICIIeN YyB-
CTBUTEJILHOCTH — OT 23 MM U 60J1ee, u3y4yaemMble CTaHIapTHbIe
Y KJIMHIYeCKHe IITaMMbl MUKPOOPTaHM3MOB ITPY 3KCIO3UIINN
1 MyH Ge3 HGeJTKOBO# Harpy3KU MOXKHO CYMTAaTh YMEpPeHHO YyB-
CTBUTeNLHBIMU K AC, ..

Pesynbrarhl 3y4eHrs: aHTUMUKPOGHOM aKTUBHOCTH in Vitro
MIO3BOJISIFOT 3aKJIFOYUTD, YTO B KOJIMYECTBEHHOM CYCIIeH3UOH-
HOM TecTe B TedeHHe 1 mMuH 6e3 GesikoBoi Harpysku AC, .,
o6razjaeT BBICOKOM aHTUMUKPOGHOM aKTUBHOCTBIO B OTHOIIIE-
HUM CTaHJAPTHBIX TecT-KynbTyp Ha 99,99986% c daxropom
penykuuu 5,87 lg, kmuHndeckux mraMMmoB — 99,99983% c
¢daktopom penykimu 5,77 1g 1 cOOTBETCTByeT HOPMaTUBHBIM
MHUKPOOHOJIOTMYIeCKUM TMOKa3aTessiM 3¢ GeKTHBHOCTH KOKHBIX
AHTHCENTUYeCKUX CPeICTB [4].

[Mony4eHHBIe pe3ynbTaThl M0 U3y4eHH0 3¢GeKTUBHOCTU
o6e33apakvBaHUsl KOXKU in Vivo TIPU 3KCIO3UNMU 1 MUH T10-
3BOJIAIOT 3aKJII0YUTh, 4T0 AC,,, 0obnamaer BRICOKOH 3ddek-
TUBHOCTBIO 00e33apakuBaHMUsl, CHM)Kasl OOIIYI0 MUKPOGHYIO
006ceMeHeHHOCTh KoXU BoJIoHTepoB Ha 99,12% u MUkpobHYIO
06CceMeHeHHOCTh KOXKM KOHTAMUHHUPOBAHHOM KHUIIIEYHOM I1a-
sioukoii Ha 99,9961% 1o cpaBHEHUIO C KOHTPOJIEM U COOTBET-
CTBYET HOpPMaTUBHBIM TpeboBaHusm Poccuiickoit Peneparuu
K QHTHCEeNTHKaM Kitacca A Jiyist 06paboTKH KOXKH UHBEKIIMOH-
HOTO I0JIS1 ¥ Kjlacca B s rurvennveckoit o6paboTku pyk
[3]. B cootBetrcTBUY ¢ HopMaTuBamu Pecniybmuku benapych
AC,,, TIpY 3KCIO3UIMH 1 MMH € paKTOPOM peyKIUH in vivo
bonee 2 1g B oTHOIIEHNM pe3neHTHON MUKPOGIOPHI OH CO-
OTBETCTBYeT TpeOOBaHUSIM K aHTHCeITHKaM Jisi 06paboTKu
VMHBEKIIMOHHOTO 110718, a TaKXXe ¢ (pakTopoM peyKnuu Gosee
4 1g B OTHOIIIEHUH TPAH3UTOPHOM MUKPOQIIOPHI — K CPeICTBaM
ISl THTUeHUYeCKOW aHTHCeIITHKU PYK U aHTHCeITHYeCKOU
CAHUTApPHOM 06pabOTKY KOXKHBIX TIOKPOBOB [4].

28

JIeHTHOM Y1 TPAH3UTOPHOMN MUKPOQIIOPBI, MOXKHO pe-
KOMEHIOBaTh B Ka4eCTBe aHTUCeIITHKa Kiacca A i
06paboTKH KOXXH MHBEKITMOHHOTO TI0JIsI M Kilacca B
JUTSI TUTHeHUYeCKOM aHTUCEITTHKY PYK ¥ aHTHCEITTH-
YEeCKOM CAHUTAPHOM 06pPabOTKHU KOXKHBIX TIOKPOBOB
B Pecrry6mike Bentapychb 1 Poccuiickoit @eneparyu.
YkazaHHbIe peKOMeH IAIMK yYTeHbl B HOBOK MHCTPYKITWH I10 Me-
JIIIMHCKOMY TIPYMEHeHHIO JIEKapCTBeHHOTO CPeJICTBA « ITAHOJ,
pacTBop /ISl Hapy»HOTo puMeHenus;, 70%» [29].

m BHIBO/IbI

1. IToyyeHHOe IyTeM pa3BeieHys! BOIOW OUHIIIEHHOM CITHP-
Ta 3TIioBoro 96,3% mapku «JIroke» CTH 1334-2003 cpenctso
IUISL QaHTHUCeIITUKU KOXKH ¢ TIoTHOoCThIo 0,8853+0,0003 r/cm3,
conepxanuem crupra atuinosoro 70,07+0,13% 06/06, conmep-
>kaHueM o011iero kojauvecTBa adpoboB MeHee 102 KOE/cm3,
obiero konudectBa rpuboB Meree 10 KOE/cm3, mopnmuaHOe,
Mpo3pavyHoe, GeciiBeTHOe, CO CIerUbUIeCKUM CIIUPTOBBIM
3alaxoOM U BSDKYIIMM BKYCOM, SIBJISIETCSI Ka4eCTBEeHHBIM, MU-
KpOOHOJIOTHYECKH YHCTHIM U [0 XUMHUKO-aHATUTUYECKUM U
MHUKPOOHOJIOTMYeCKUM IT0KA3aTeJIsiM Ka4eCTBa COOTBETCTBYeT
TpeboBanusMm ['® Pb.

2. Crupt atunoBbiti 70% Mapku «JItoKC» mocie ogHOo-
KpaTHOM 3NMKYTaHHOM aIlIUIMKaIUKY B 103e 2560 MI/KT MacCel
KPBIC B JTaDOPATOPHBIX YCIIOBUSX He BBI3bIBAET KIIMHIUYECKUX
CHMIITOMOB MHTOKCHKAI[UN ¥ TMOeJIH MOHONBITHLIX KHUBOT-
HBIX ¥ II0 TOKCHUKOJIOTHYECKUM ITOKa3aTejisiM 6e301acHOCTH
(ocTpast TOKCUYHOCTB) OTHOCUTCS K IV Kiaccy — BeljecTBa
MarnoonacHsle ¢ JIJI, Ipu HaHeCeHHH Ha KOXY B Jio3e Honee
2500 MI/KT, TpY OTHOKPATHOM aNIlyIMKallkK Ha KOXY XBOCTOB
B 103e 20 Mr/cM3 He BbI3bIBaeT pa3lpaskeHusi U OTHOCUTCS K
HYJIEBOMY KJIaCCy C OTCYTCTBHEM pa3Jpaskarolliero JedCTBuYs,
MIPY TIOBTOPHBIX JeCATUKPATHBIX AIIUIMKAIIUAX He 0bamaer
pazapakaroluM IeHCTBUEM U COOTBETCTBYeT HOPMAaTHBHBIM
TOKCHKOJIOTMYECKUM II0Ka3aTelsIM 0e30MaCHOCTH KOXKHBIX
AHTHCEIITUKOB.

B kinHMKO-71a60paTOPHBIX UCCIIEIOBAHUSAX HA BOJIOHTEPAX
TIPY TTePBUYHON 3MUKYTAHHOMN aNIIMKAIIMY CITUPT STUIIOBBIN
70% mapku «JI1oKc» He BbI3bIBaeT 3PUTEMATO3HON peakITu,
IIPY IOBTOPHOU aNIUIMKAIMY He BbI3bIBAeT CyOBheKTUBHBIX U
00BEeKTUBHBIX CUMIITOMOB CeHCHOM/IM3AIMH U OTHOCUTCS K
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BeIeCTBaM, He 00JIaJalolMM Pa3paskaroliM JeHCTBUEM U
CEeHCUOMIM3NPYIOIIel CIIOCOOHOCTBIO.

3. CraHgapTHBIE TECT-KYJIBTYPbI U KIIMHUYeCKUe [ITaMMBbI
MUKPOOPTaHU3MOB BBICOKO UyBCTBUTENBHBI K CIIUPTY 3TH-
noBomy 70% mapku «JIrokc» B kauecTBeHHOM 6e3 6eTKoBOi
Harpy3Ky CyCIIeH3MOHHOM MTPOOHUPOYHOM M MUKPOMETOJIe U
YMepeHHO YyBCTBUTEJbHBI B TUCK-IU(Y3HOHHOM MeTojie
IIpY 3KCo3unyy 1 MuH. B OoTHOIIIEHUM yKa3aHHBIX MHKPO-
OpPraHU3MOB OTMeYaeTCsi aHTUMHUKPOOHAsl aKTUBHOCTh CITHP-
Ta 3TIoBoro 70% Mapku «JIOKC» TpH 3KCMO3UIMK 1 MUH B
KOJIMYeCTBEeHHOM CYyCIIeH3OHHOM MeTojie 6e3 6esIkoBOM Ha-
rpy3k# Beite 99,999% u ¢ pakropom pemykiuu Beiie 5,0 1g.

Crupt atunoBbiit 70% Mapku «JI10KC» Takke XapaKTepH-
3yeTcs BBICOKOH 3¢ PpeKTHBHOCThIO 00e33apakBaHUsI KOXKU U
KOHTAaMUHVPOBAaHHOM KUIIIEYHOH [TaJIOYKOU KOXKU BOJIOHTEPOB
6omnee 99,1% u 99,996% u dakropom penykuuy Beimte 2 1g 1
4 g COOTBETCTBEHHO.

4. Criupt sTunoBbiit 70% mMapku «JIFOKC» — KaueCTBeHHOe,
TOKCUKOJIOTUYECKHU Oe30TmacHoe ¥ MUKPOOUOIOTHYecKy 3¢-
¢pexTHBHOE JIeKapCTBEHHOe CPelICTBO — MOXKHO PeKOMeH/10BaTh
JIISl aHTUCENTUKY KOXKM MHBEKITMOHHOTO Touist (Kacc A), a
TaK)Ke TMTHeHNYeCKoN aHTUCeNTHKU pyk (kiacc B) u aHTH-
CeNnTUYeCKOW CaHUTAPHOU 00pabOTKU KOXXHBIX TIOKPOBOB B
Pecnybmke benapyce u Poccuiickoit ®eneparuu. P
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PacnpocTpaHeHHOCTb HapyLWEeHU OCaHKMU Y WKONbHUKOB
No AaHHbIM KOMNbIOTEPHOMU ONTUYECKOM Tonorpadumn

O.P. PapueHko, M.P. CagbikoBa, B.A. MNatuatynnuH, A.C. PapuyeHko
Prb0Y BO «KasaHckuil rocynapCTBEHHbIN MeanLMHCKUIA yHuBepcuTeT» MuH3apasa Poccun (KasaHb, Poccus)

AHHOTaumA

Iesb — oleHKa pacIpoCTPaHeHHOCTH HapyIIeHHUI OCAHKHU Y IIKOJIBHHUKOB T.
KaszaHu 110 JaHHBIM KOMIIbIOTEPHOR OITUYeCKOi TONOrpaduy st IIOBbIIIEHHUs
a¢pdekTBHOCTYU TPOPUIAKTHYECKUX MEPOIPUSTHIH.

Marepuain 1 MeTonbl. B pamMkax IpoBOIMMOTO NPOGUITAKTUIECKOTO Me/iu-
IIMHCKOI0 0CMOTPA HeCOBEepIIeHHOJIETHUX 00YYaloNUXCs B HOsIOpe — iekabpe
2022 ropa B 1By X 1iKosax I KazaHu 610 IpoBeieHo KOMITbIOTepPHOe TOIorpa-
¢uyeckoe obciienoBanue 776 MIKOILHUKOB (347 meBoduek u 429 ManbIvKoB) B
Bo3pacre 8,49-16,5 roza. J{ys1 06pabOTKH MOJTyYeHHBIX IAHHBIX BEIYUCIISIIACH
0151 IIPU3HAKA; JI0BEPUTEIIbHbIe MHTePBAJIbl IS YaCTOT METOJIOM YHIICOHA.
Pesynbrarbl. YCTaHOBIIEHO, YTO IPAKTHIECKH 3M0POBbI 44 (12,68%) neBouku
u 62 (14,45%) manparka — GbUTH OTHECEHBI K TIePBO# IPYIIIie 3M0POBbsI [0
ocaHnke (I-Hopma; I-cy6HOpMa — ckonno3 0-1 crerneHu); HapylIeHHe OCaH-
k1 umetot 251 (72,33%) nesouka u 300 (69,93%) mManbaukoB; edopManun
[I03BOHOYHHMKA CPeIHEeH CTeleH! TspKecTH (CKoio3 1-2 creneHu U apyrue
nedopmanyu nN03BOHOYHMKA) ycraHoBieHsl y 51 (14,7%) neBouku u 63

(14,69%) ManE4uKOB, IpUYeM BbIsSIB/IEHHbIE OTKJIOHEHHsI Yallle BCTPeYaroTCst
CPefiv CTapIIeKJIACCHUKOB; CKOJIMO3 3 CTelleH! U BhIllle Obll 0OHApYyXXeH Y
ofHOW 11-71eTHel neBoYKH, y ABYX 12-1eTHUX U IBYX 15-JIeTHUX MaJIBYMKOB
(0,29% u 0,93% coorBercTBeHHO). Bce ponuTenu nporHOPMUPOBAHBI O
pe3yibTaTax CKPHHHMHIA. PojtuTessiv, 4bK IeTH OTHOCSITCS K TPYIIIIe pUCKa
WK y KOTO BbISIB/IEHbI HAPYIIeHHsl OCAHKH U JieOpMaliy II03BOHOYHHKA,
JIaHbl PeKOMEeHIAlUH.

3axurrouennre. Yacrora BCTpe4aeMOCTH HapyIIeHHWi 0CaHKH Y IIKOJIbBHUKOB
r. KazaHu He oTMyaeTcs OT CpeHEPOCCHUICKHUX IIOKa3aTeNleil U He UMeeT
CTaTUCTHYECKH JIOCTOBEPHOI Pa3HHUIIBI CPEJH IeBOYEK M MAJIBIMKOB, OJJHAKO
C yBeJIM4eHHeM BO3pacTa MIKOJIbHUKOB 071 AedopManui 03BOHOYHUKA
CpeJiHel CTeIleHH TSDKeCTH BO3pacTaeT: cpesiu feBodek 15 sier — 19,51% (AU
95% 7,38-31,64); cpenu ManburkoB 16 set — 20,55% (JIU 95% 11,28-29,82).
KirioueBbre ciioBa: eopMariyis T03BOHOYHHKA, IIKOJIbBHUKH, KOMITbIOTEpHasT
onTHYeckas Tornorpadus.

KoHQnuKT HHTepecoB: He 3asBJIeH.
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Prevalence of posture disorders in schoolchildren

according to computer optical topography

Olga R. Radchenko, Milyausha R. Sadykova, Bulat A. Gatiatullin, Anastasiya S. Radchenko
Kazan State Medical University (Kazan, Russia)

Abstract

Aim — to assess the prevalence of posture disorders in schoolchildren in
the city of Kazan according to optical computer topography to increase the
effectiveness of ongoing preventive measures.

Material and methods. As part of the ongoing preventive medical examination
of underage students in November-December 2022, a computer topographic
examination of 776 schoolchildren (347 girls and 429 boys) aged 8.49-16.5
years was conducted in two schools in Kazan. To process the obtained data,
the proportion of the feature was calculated, Wilson confidence intervals for
occurrence frequency.

Results. The study revealed that 44 (12.68%) girls and 62 (14.45%) boys
were relatively healthy — they were assigned to the first health group in terms
of posture (I-norm; I-subnorm — scoliosis 0-1st degrees); 251 (72.33%) girls
and 300 (69.93%) boys had postural disorders; spinal deformities of moderate
severity (scoliosis of the 1st-2nd degree and other spinal deformities) were

found in 51 (14.7%) girls and 63 (14.69%) boys, and the identified deviations
were more common among high school students; scoliosis grade 3 and above
was found in one 11-year-old girl, two 12-year-old and two 15-year-old boys
(0.29% and 0.93%, respectively). All parents were informed of the screening
results; recommendations were given to parents whose children were at risk
or who had posture disorders and spinal deformities.

Conclusion. The occurrence of posture disorders in schoolchildren in Kazan
does not differ from the average level in Russia and does not have a statistically
significant difference among girls and boys, however, with an increase in the
age of schoolchildren, the proportion of moderate spinal deformities increases:
among 15-year-old girls — 19.51% (CI 95% 7.38-31.64); among boys aged
16 — 20.55% (95% CI 11.28-29.82).

Keywords: spinal deformity, schoolchildren, computer optical topography.
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m AKTYAJIBHOCTbD
CoxpaHeHHe Y yKpeIlIeHue 3[I0pOBbs IeTell, TOJPOCTKOB
Y MOJIOZIe’KU BCerfia SIBJISITIOCh IIPUOPUTETHOU 3ajiaueit
rOCy[apCTBa, OIHAKO CIeI[UaICThI OTMeYaloT, YTo 3a OCel-
HUe Tofibl 37I0POBbe IO/IPaCcTaloIlero IOKOIeH:Us YXyAIIUIOCh
[1-3]. 2018-2027 ronb! 06bsiBneHb! B Poccuu Jlecatunervem
NIeTCTBa, U OCHOBHO 11eJIbI0 JAaHHOM IIPOrpPaMMBI SIBIISIeTCS
OXpaHa 37I0pPOBbs JieTel ITyTeM CO3/IaHHs Cpefibl AJIs rapMo-
HUYHOTO Pa3BUTHS U MOBBIIIEHUS JOCTYITHOCTH MeAUIINH-
CKoii ioMoIy. [IpuHSATEIN TUIaH MepOTIPUSATHI BKITIOYAeT JBa
Ba)XXHBIX ITyHKTA: COBEpIIIeHCTBOBAaHHe MeXaHW3MOB OpraHu-
3alli MOHHUTOPUHTA COCTOSIHUS 3[I0POBbsI 0Oy4aIoMMXCs B
06111e00pa30BaTebHBIX OPraHU3aIMsIX U GOPMUPOBAHUE HH-
dopmanmoHHO-MeToanYeCKOM 6a3bl JJIsi CO3/IaHUs CUCTEMbI
IPOdUIIAKTHKY HIKOJIBHO-00YCIIOBIIEHHBIX 3ab0JIeBaHUI cpe-
11 00y4alonuxcs B 00111e06pa3oBaTeIbHbIX OpraHU3aIusX.!
Bxopsiiye B nporpaMmy MeponpUsITHS, peann3ariiisi KOTOPhIX
HamedeHa Ha riepuofi 2023-2027 rozbl, TIO3BOJISIT, TI0 MHEHHIO
CTIeIHAJTICTOB, JOOUTHCS 3HAUMMBIX Y/Iy4IIeHUH B COCTOSTHUN
3IIOPOBbs [ETCKOT0 ¥ MTOAPOCTKOBOIO HaceseHus [4].
[TpoBenenHble obobimaroniye paboThl IO pe3yabTraTaM
popUIaKTUIECKHUX OCMOTPOB JieTel Ha TeppuTopun Poccun
u Pecrrybnuky TatapcTaH MOKa3bIBalOT, UTO OJIHOM U3 Haubo-
Jiee 9aCTO BCTPeYaroI[UXCsl AaTOJIOT U B IIKOJIBHOM BO3pacTe
SIBJISIIOTCS. 3a00JIeBaHUS OIIOPHO-ABUTATeJIbHOTO afiapara
[5-7]. Tak, mo manubiM O.A. MaxksakoBoit u coasT. (2022),
HapyIlleHHUs 0CaHKU U pa3jIMyuHbIe 110 CTelleH! BhIpa’keHHO-
CTH fedopManivy MO3BOHOYHUKA BCTpedatoTcs y 77-83,3%
IIKOJIBHUKOB, IIPUYeM Y KaXkJJ0TO BTOPOTO yuyeHHKa Hadallb-
HOM U cpefiHell IIIKOJIBI OHA MPOSBIIsieTcs AedopMUpyIoIe
JopcomaTueil, a y KaXA0ro BTOPOTO CTapiliekjIaCcCHUKA —
ckomuo3oM [7]. Ilpu aTom njist onpenenenus fJepopmanuit
[TI03BOHOYHHKA aBTOPHI UCII0Ib30BaIM MeTO]] KOMITbIOTepHOM
OTNITUYECKOM 6eCKOHTAKTHOW Tonorpaduu, OTMETUB, YTO OH
6osee nHPpOpPMaATUBEH, MTO3BOJISET BLISIBUTL OOJbIlIee KOJH-
4YeCTBO JleTel ¢ HadaabHOU HOpMOii pa3BUTHS 3a00IeBaHUs.
OCHOBHBIMM TPUYMHAMU TaKOT'O IPOTPeCCUBHOIO pa3BU-
THs 3a00JIeBaHMI OIIOPHO-JIBUTATeJILHOTO allllapaTa UCCiesio-
BaTeJId CYUTAIOT IIKOJIbHO-00yCII0BIeHHbIe GPaKTOPhI PUCKA,
He37I0pOBbIe CTepeoTHUIIbl 00pa3a KU3HU U uTaHus [3, 6].
ViMeHHO 1O3TOMY BOIIPOCHI M3y4eHUs pacpOCTpPaHeHHOCTH
Y CTeIleHH BBIPQXeHHOCTHU JaHHOMH [aTOJIOTUU Cpefiv JieTel U
IIOJJPOCTKOB PA3JIMYHBIX BO3PACTHBIX IPYIII IIPH IPOBeleHUU
CKPUHUHTOBOT'O 00C/Ie[JOBAHHS SBJISIOTCS aKTyaJIbHBIMU.

m [TEJIb

OrneHka pacnpoCTpaHeHHOCTH HapyIIeHWH OCAaHKH y
IIKOJIbHUKOB T. KazaHU M0 JAHHBIM KOMITBIOTEPHOM ONTHYe-
CKoit Tororpaduu s TIOBBINIEHHUST 3DPEKTUBHOCTH TIPOBO-
JIIMBIX TTPOQUITAKTHYECKUX MEPOTIPHUSITHH.

m MATEPHUAJI 1 METO/IbI

B utone 2022 roga @T'BOY BO Kazanckuit 'MY Mun3znpa-
Ba Poccuu yTBepav BhijiesieHre IeHeXXHBIX CPeJICTB B BUIE
rpanrta (moroop Ne 1/22-5 ot 14 utons 2022 r.) s mnpo-
BeJleHUsI HayYHO-UCCIIeIoBaTeIbCKOM paboThl «Pa3paboTka

Hayka n nHHoBauuu B meguuuHe T.9(1)/2024

Hay4HO-0DOCHOBAHHBIX 3710pOBbecbeperaroyux Meponpus-
THH, OCHOBAHHBIX HAa CUCTEMHOM MOAX0/ie K TapMOHUYHOMY
Pa3BUTHIO U YKPeIJIeHUIO 3[J0OPOBbs JleTell U MOJPOCTKOB B
yCII0BUSX 00111e0bpa3oBaTesIbHBIX OpraHu3anui» (tTema No
57-013-2022). Ha BrienieHHble cpeficTBa ObUT 3aKyIUIeH TO-
norpad KOMIbIOTEPHBIA ONITHYECKUH JjIsi 6eCKOHTAaKTHOTO
HCCejoBaHus lepopMalliy I03BOHOYHMKA y AeTel U 1OJI-
poctkoB 1o TY 9442-001-47511328-2011 (nanee TOJIT).
TOQMII, pazpabotanusiii OO0 «MeauiuHckue Tonorpadu-
yeckue cucteMbl «METOCy (reHoupekTop K.T.H., aKaJIeMHUK
AMTH P® B.A. Capnaanckwuii), mo3BossieT MOIYIUTh JaHHbIe
0 CTelleHU paclpoCTPaHeHHOCTU HauyalbHBIX (JIOHO30JI0THYe-
CKUX) CTaJUi HApYyIIeHWH 0CAaHKHU U CKOJINO3a.

MeToz KOMITBIOTEPHOM ONTUYeCKOM Tororpadun? pa3perieH
IUIS IPUMeHeHUs ¥ TIPOBelleHHs] CKPUHUHTOBBIX OCMOTPOB Jie-
Tam3. OnTrdeckast KOMITbIOTepHasl Tororpadust obecrieyuBaeT
OeCKOHTAKTHOE, IUCTAaHITMOHHOEe onpefiesieHre GOPMBI IOpCalTb-
HOM [TOBEpPXHOCTH TYJIOBHUIIA 0OCTIeTyeMoro IaljrieHTa Ha OCHOBe
TIPOEITMPOBaHMS TIOJIOC ¥ KOMIIBIOTEPHOM 00paboTKY ITUMPOBLIX
1300pa’keHNH B TPeX IMIIOCKOCTAX: PPOHTATIHLHOM, TOPU30HTAIb-
HOM U caruttanbHoi [8, 9]. [lo pesynsrataM NpoBeJjeHHbIX U3-
MepeHUI aBTOMaTHIeCKU BBICTABIISIeTCs OIHA U3 YeThIpex IPYIII
3710pOBBSI 110 OCAaHKe Ha OCHOBAaHHH CaMbIX BBIPaYKEHHBIX U3Me-
Henwit: [-H — rpynmna 3nopoBbst I-Hopma; I-C — rpymina 3mopoBbst
[-cybnopma (ckomos 0-1 crenenn); II-HO — rpymia 3mopoBbst
[I-napymenue ocanku (ckomuo3 1 cremnenn); III-IIT — rpymnma
3n0poBbs [11-nedopmariyist mo3zBoHOUHMKA (CKONMO3 1-2 cTeneHn
u ipyrue fedopMalyy o3BoHouHKKA); IV-/II1 - rpymima 3nopo-
Bbs1 [V-niepopmarivisi o3BOHOYHMKA (CKOMTMO3 3 CTETIeHH U BHIITIe,
rurepkudo3 2 crerneny). JlaHHas KacCUUKaIys Obia pezyio-
»keHa B.H. Capnanckum B 2011 rony Ha ocHOBaHHEM 06paboTKU
KJIMHUYeCcKoi 6asel, BkIodaroiie 6osee 33 000 manyeHTOB B
Bozpacre (ot 4,5 no 17,5 ropa) [10]. [laHHBIe 10 YyBCTBUTEIb-
HOCTH U CIIeIUpUIHOCTH MeToJa IIpe/ICTaBIeHbl B MHOTOUMC-
JIEHHBIX IyOTMKAIIUSIX, CBUIeTeIbCTBYIOMINX 00 3¢ deKTUBHOCTH
JTAHHOTO MeTOoIa B KauecTBe CKPYHUHIOBOTO 06CienoBaHus [8,
9, 11]. Hetipooproneaudeckoe UCCIeOBaHHE ¥ CKOJTMOMETPHS
He IIPOBOJIMWIINCE, B JAJIbHEHIIIeM MbI IIJIaHUpyeM [IPOBeCTH I10-
JOOHOe HCCTIeIoBaHKe, COIIOCTaBUB IIOJTyUeHHble JaHHbIe C pe-
3yJIbTaTaMy KOMITBIOTePHOM ONTHYeCKo Tonorpaguy.

CocrapieHHas IporpaMma UCCIIefIoBaHUs [0 BBISIBIIEHUIO
IIKOJIbHO-00YCJIOBIeHHBIX $aKTOPOB PHUCKA U IIPOBeJIeHUI0
yIny0sIeHHOTO MPOdUIaKTUIeCKOI0 0CMOTPa IIKOIBHUKOB
C IpUMeHeHHeM KOMITbIOTePHOM ONTUYeCKO Tomorpadpuu
MI03BOHOYHUKA Oblsla 0l00peHa Ha 3acelaHUM JIOKAJIbHOIO
atudeckoro komutera Kazaunckoro I'MYVY (mpotokosn Ne§ ot
18 oxTs6pst 2022 1.).

Ha nepBoM (11onroToBUTEILHOM) 3Tarie ObIIO TPOBEIEeHO WH-
¢dbopMHpoBaHKe poIuTetel o peCTosIeM oocenoBaHuy. Jiist
3TOTO OBLT COCTaB/IeH MHPOPMAITMOHHBIHN JIUCTOK, COMePXKaITN
omnucanue npenmytiects Merofa TOJII (6eicTpoTa 1 Ge3ormac-
HOCTb ITPOBeJIeHNs), a Takyke KpaTKue CBeIeHHUs O CKOJIMOo3e U
¢dakTopax pHUckKa B JeTCKOM U IOHOIIIeCKoM Bo3pacre. [laHHas
vHbopMaIiys 6bUTa pacIpoCcTpaHeHa C MOMOIIBI0 KJIACCHBIX
pyKoBonuTesiel (OTIpaBKa I0 AJIeKTPOHHOM 1104Te, B POIUTENTb-
CKHe 4aThl). 3aTeM ObLTH ITPOBe/IeHbl POMUTETLCKHEe COOPaHus

1PacnopsikeHnve MNpasuTtenscta Poccuiickoit ®enepaumu ot 23.01.2021 . Ne122-p. «O6 yTBepAeHUU niaHa OCHOBHbIX MEPONPUSTUIA, NPOBOAMUMBIX B paMKax [lecaTuneTus aetcTea, Ha

nepuwop ao 2027 r.y».

2yTeepxaeH MpukazoM MuHanpascoupassutus Poccun Nel664H ot 27 nekabpsa 2011 r. «O6 yTBepKaeHUM HOMEHKNaTypbl MeAULIMHCKMX YCcnyr» ¢ kogoM ycnyri A03.03.001 noa

HanMeHoBaHNneM ((TOI'IOFpanVIH NO3BOHOYHUKA KOMMbKOTEPHasA onTUYeckas».

3Mpuka3s Munsgpasa Poccum ot 10 asrycta 2017 r. Ne514+ «O nopsiake nposeaeHnsi NpounakTiecknx MeanLMHCKMX OCMOTPOB HECOBEPLLIEHHONETHUX».
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| Resoww 0 | 000 Manewww |
8,51+0,24 60 8,49+0,27 46
9,36+0,25 47 9,39+0,26 48
10,29+0,33 13 10,00+0,08 6
11,41+0,25 55 11,49+0,25 50
12,39+0,28 58 12,39+0,27 48
13,41+0,24 30 13,26+0,29 41
14,35+0,21 24 14,43+0,3 65
15,36+0,28 41 15,39+0,3 52
16,49+0,29 19 16,39+0,28 73

Tabnuuya 1. PacnpedeneHue obcnedyemMbix WKOIbLHUKOB NO Nony u
Bo3pacmy

Table 1. Distribution of schoolchildren by sex and age

C IeMOHCTpaInyell 000pyoBaHUs, OTBETAMU Ha BOIPOCHI PO-
JIUTesIel U MoAMcaHieM HHPOPMHUPOBAHHOTO JI0OPOBOILHOTO
cornacus. HeobxonuMo oTMeTHTh OueHb HU3KYIO 3aHTepeco-
BaHHOCTh pPOfIUTeel B IPOBOIMMOM HCCIIeOBAaHUU — COITIacHe
Ha 00CcJieloBaHHe CBOMX JIeTel Jjajii OKOJIO TPETU POIUTeNEeH.

Bropoii aTan — HemocpeaCcTBEHHO MpoBe/ieHre 0bcieno-
BaHUS — OBUI OCYIIIeCTBJIeH B Hos16pe — ekabpe 2022 rona B
IByx mkonax I. Kazanu. B obciiemoBaHny IPUHSIN y4acTHe
776 1mkonbHUKOB (347 meBouek U 429 MaJBIMKOB B BO3pacTe
8,49-16,5 rona), YbM POAUTEIH MMOAMKCAIN JOOPOBOIBHOE
“HGOPMHUPOBaHHOE corracue (Tadsmma 1).

Iy 06paboTKY NOMYy49eHHBIX TaHHBIX BBIUMCIISIIACH IO
IIpU3HAKA; JOBepUTesIbHbIe HHTepBaJbl ISl YacTOT OIlpefie-
JISUTA METOZIOM YHWIICOHaA. JIJis M3yuyeHUs TeHAeHITUU TaHHbBIX
OblJIa MOCTPOeHa MpoCTast MpsiMasi TeHAeHIHs (aIrpoKCUMa-
I[UU TaHHBIX 110 METONY HAaUMeHBIINX KBaJpaToB) B COOT-
BeTCTBUHU C YpaBHeHHeM: y=+mx+b, Te: m — yroj HaKJIOHa;
b — xoopauHaTa nepecedeHust ocu abCIHCC.

m PE3YJIBTATBI

IIpu poBeieHNM KOMITBIOTEPHOM ONTUYeCKOM TOTOrpaduu
Y UHTEpIIPEeTalvH JJAHHBIX HCCIIeyeMble IIKOJIbHUKH pacripese-
JIJIKCh TIO TPYTIIIaM 3/I0POBb$I [0 OCAHKe CJIEyIOIIMM 06pa3oM:
K I1epBOH T'PYTIIie 3I0POBbsI IO OCAaHKe — IIPAKTUYEeCKU 3[0pPOBbIe
IIKOJIbHUKY ObUTH OTHECEHBI 44 JIeBOYKHY U 62 MaJTBIHKa, 4To CO-
crapisier 12,68% u 14,45% B COOTBETCTBYIOIIMX BHIOOPKAX BCEX
OCMOTPEeHHBIX IeBOYeK M MaJIkIMKoB (pucyHok 1). Cremyet ot-
MEeTHTb, YTO $aKTHUIeCKH BO BCeX BO3PACTHBIX IPymax (Kpome
15-16-71eTHUX) 1011 MAJIBIMKOB IIPEeBBIIIAET YeIbHbIN BeC 1eBO-
yek. Ho npy 3T0M 0TMedaeTcst HelloCTOBepHast TeHIIEHITHSI CHYDKe-
HUS1 IOJ/TA MaJTIMKOB, OTHECEHHBIX K IIEPBOM IPYTITIe 30POBbS 10
OCaHKe, C yBejmyeHreM Bo3pacra (y= -1,14x + 20,67; R? = 0,26).

Bropas rpymnmna 310poBbs 10 OCaHKe 0Ka3ajach CaMOM
MHOTOYHMCJIeHHOW — B Hee Bonwin 251 (72,33%) neBouka u
300 (69,93%) manbankoB (pucyHok 2). U B maHHOM citydae
MOXKHO KOHCTaTHPOBATh, YTO B HE¥l peo6iiaialoT IeBOYKH Ha-
4aJIbHOM U Cpe[iHe! IIKOJIbL, C YBeJIMYeHneM BO3pacTa MOXKHO
HaOJTIOIaTh HEIOCTOBEpHOe CHIKeHHe UX JIONIU B 001I1el T1o-
myssimd (y=-3,1695x+87,96; R?=0,54).

TpeTss rpyImna 310poBbs 10 OCaHKe ObllIa yCTaHOBJIEHA
51 meBouke u 63 manbarikam (14,7% u 14,69% cooTBeTCTBeH-
HO), [IPUYEM YaCTOTa BBISIBJIEHHBIX OTKJIOHEHHIA OCTOBEPHO
BO3paCTaeT CpeJiy JieBouek CTapIiux kiaccos (y=2,18x + 5,41;
R? = 0,76). [lanHble npeficTaBieHbl Ha PHCYHKe 3.

K derBepToii rpynne 310poBbs OBIIM OTHECEHBI OJHA
11-neTHsis neBouKa, ABa 12-meTHUX 1 iBa 15-1eTHUX MaIbuuKa
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(B 0O111ei MOMYMAIMN 0CMOTPEeHHBIX MKOIbHUKOB 0,29% 1
0,93% cootBercTBeHHO). HO Tak Kak 10Jist ¥ BEIOOPKA CITUIII-
KOM MaJia, JIOBepUTeIbHBIA UHTepBaJl JJIs 3TUX 3HAYeHUH
OTIpe/IeNUTh He YIasioch. JIJisi Bcex oCTabHBIX JI0JIel C Bepo-
STHOCTBIO 95% MOXXHO yTBepX/aTh, YTO MBI ITOJTYYHIIU CTa-
TUCTUYECKH 3HAaYMMble pe3ysbTaThl (Tadauma 2).

HToroBelil 0TUeT O pe3ysbTaTaX CKpUHUHTA ObUT Ipef-
CTaBJIeH JUPeKTOpaM U B MeJUIIMHCKHEe KaOWHeTHI MIKOJ.
Bce ponureny nony4usiu yepe3 KIACCHBIX PyKOBOIUTEJIeH
pacredyaTky C KpPaTKUM 3aK/II0YeHHeM U peKoMeH/IalUsIMU
(pucyHoxk 4). [Ipu 3ToM He0bX0AUMO OTMETUTh HU3KYIO KOM-
IUTAeHTHOCTD POIUTEJIeH — BCero Jnilb 4 desoBeka (3,36%)
n3 119, momyuuBIIMX peKOMeH/IaI[uU 3allUCcaThCs Ha TIpHUeM K
JIeTCKOMY TPaBMaToJIOIy-0pToIlely, 06paTUINCh € IPOChOOit
NPeIOCTaBUTh UM PACIIUPeHHYI0 GOpMy OT4YeTa C BU3yallu-
3anueil JaHHBIX (PHCYHOK D), 0 BO3MO)XXHOCTHU IOJTy4YeHuUs
KOTOpPOM OHU ObUTA TTPOMHGOPMUPOBAHBI.

m OBCYXKJIEHUE

PaboTs! 1o n3y4yeHuto pacipoCcTpaHeHHOCTU U CTelleH! BbI-
Pa’KeHHOCTH HApYIIEeHW OCAaHKU U CKOJIMO03a B PA3JIMYHBIX
perroHax Poccuy BCTpevaroTcsi B HayYHOM JIUTeparype He Tak

29,27

25,41

20 18,46
17,39 1667 16,67 16 16,67
14,89 15,58

11,54 10,53

10 833

0 0
8-nethne  9-nethve 10-nethue ll-netHue 12-netHue 13-neTHue l4-nethue 15-netHne 16-netHue

AEBOYKUN Manp4nkun

PucyHok 1. CpaBHumenbHasi oyeHka 4acmombl BcmpevyaemMocmu
(%) npakmuyecku 300poBbIX WKOAbHUKOB (I 2pynna 300poBbsi

no ocaHke), BbisSIBNIEHHbIX Cpeou 0eBoYeK U Maslb4UuKOB pasHbIX
BO3pacmHbix 2pynn (8—16 nem) MemodoM koMnbtomepHoU
onmuyeckoli monoegpacuu.

Figure 1. Comparative assessment of the occurrence (%) of
practically healthy schoolchildren (I health group in terms of posture),
identified among girls and boys of different age groups (8-16 years
old) using computer optical topography.

100
%0 8333 84,62 83,33 83,33
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8 72,92 " '
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70 63.04 66

73,97
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8-nethne 9-nethue 10-netHue ll-nethue 12-netHve 13-netHne l4-nethue 15-netHue 16-neThue

0eBOoYKn Manb4mkmn

PucyHok 2. CpaBHUmesnbHas oueHKa 4yacmomasl BcmpeyaeMocmu
(%) omknoHeHull (Il 2pynna 300poBbsi N0 0caHKe), BbisIBIeHHbIX
cpeodu 0eBoYeK U Maslb4UKOB pa3HbiX BO3pacmHbIx epynn (8—16
niem) MemoOoM KoMnbomepHoU onmuyeckoll monozpacuu.

Figure 2. Comparative assessment of the occurrence (%) of
deviations (Il group of health in posture), identified among girls and
boys of different age groups (8—16 years old) by the method of
computer optical topography.
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PucyHok 3. CpaBHumernbHasi oueHka (%) 4yacmomsl BcmpevyaeMocmu
omkinoHeHull (Il 2pynna 300poBbsi N0 0caHKe), BbisiBEHHbIX cpedu
0eBoYeK U MaslbqUKOB pasHbIX BO3pacmHbix 2pynn (8—16 nem)
MemodoM KoMnblomepHol onmuyeckoll monogpaduu.

Figure 3. Comparative assessment of the occurrence (%) of
deviations (Ill health group in terms of posture), detected among girls
and boys of different age groups (8-16 years old) by the computer
optical method topography.

gacto. TeM He MeHee, U3y4HB OINBIT KOJIJIET, ¥ Pe3yJIbTaThl,
OIyO/IMKOBaHHBIE B ITOCIIeIHYE IOJibl, MbI IIPUIIIIX K BEIBOLLY,
9TO [OJIy4eHHble HaMU JIaHHbIe He OTJMYAlOTCs OT CpefHe-
poccuiickux nokasateseii [7, 9, 11]. [Ipobnemy HapyuieHMit
OCaHKH B [ONYJISIIIUX IIIKOJIBHIKOB OTMEYaloT BO BCeM MHPpe.
Ho 3apy6exHble ucciiefoBaTeny KOHIeHTPUPYIOT BHUMaHKe
Ha BHEIITHUX IIPOSIBIIEHUSIX U Xajlobax IIKOJIBHUKOB Ha 60IH
B obacTy 11ey, mied, ciuHsl [11-13].

Pesynbrars! Halllero UCcnenoBaHus II0Ka3aIH, YTO CKPUHMH-
TOBbIe HCCTIeJOBaHUsI HapyLIeHNH 0CaHKU He0OXOAUMO IIPOBO-
IIUTH BO BpeMsi IPOPHIAKTHIeCKUX MeIUIIMHCKUX OCMOTPOB B

Hayka n uHHosauuum B meguunHe T.9(1)/2024

mKosiax. MOXKHO COITIACUTBCS C TIPEeJIIO)KeHHeM, BLICKA3aHHBIM
B pabote T.A. MbuibHHKOBOM U coaBT. (2017), o BKITIOUeHUH
JleTeii TPyII prcKa pa3BUTHs JedopMalivii T03BOHOYHHKA
B IepeveHb MPOGUIAKTUYECKUX MEeIMITUHCKUX OCMOTPOB B
13-14 ner [11]. 3Tu pexoMeHaMK OCHOBAaHBI HAa 06paboT-
Ke OrPOMHOI0 MaCCHBA JIaHHHIX 8-JieTHero o6ciiefloBaHuUs
318 670 mxonpHuKOB HoBocHbUpCcKo# obmacTi. XopoIto 13-
BECTHO, 4TO B COOTBeTCTBUH C IIprkazom Neb514n MuHszipaga
Poccuu! ocMOTp IeTCKUM TPaBMaToJIOrOM-OPTOIeIOM OCY-
I1ecTBysieTcs B 6 yieT (epef MOCTYIJIeH!eM B IIKoiTy), B 10 stet,
U 1asee exxeroffHo — B 15-16-17 set, ogHako B IpoMeXxyTKe
Mmexay 6 u 10 romamu, a takke 10 u 15 rogamu y pebenka
MOXeT ycIleTb CpOpMUPOBAThLCS NIepBUYHas (J1aTeHTHas1) ¢op-
Ma 3a00JieBaHusI TO3BOHOYHKKA. KOHEYHO, BKIIIOUEHUe Y3KUX
CIIEIHAJICTOB B IIepeyeHb MPOGUIAKTHIECKOTO MeAUIIMHCKOTO
0CMOTpA IIPUBEJIET K 3HAYUTEIbHOMY YIOPOXKaHHIO JJAHHOTO
BUJIa YCJIYT B MaciTabax CTPaHbl, OJJHAKO B IOJITOCPOYHOM
MIepCIIeKTHBE C yYeTOM CHIDKEeHHsI 3aTpar Ha JiedeHre BOBpeMst
YCTAHOBJIEHHOTO CKOJIM03a MOXKET OKa3aThCsl Hauboliee peHTa-
GeJIbHBIM pellleHUeM JIIsi CHCTeMBI 3[[paBooXpaHeHus1. JaHHast
mpobiiemMa obcyxaeTcs He Tobko B Poccuut: macirabHoe vc-
CJIeZIOBaHYe C PaCieTOM 3KOHOMUYECKOH 3 (eKTUBHOCTH ObITO
nipoBezieHo B [osbiiie rpymimnoii ucciienoBareredt Bo riase ¢ .M.
Kowalski (2015) [15]. ABTOpHI U3y4any CTOUMOCTb U 3ddek-
THUBHOCTb 3 CKPUHUHTOBBIX QJITOPUTMOB IMArHOCTUKY HIMOIA-
THUYECKOTO CKOJIM03a U MPUIIUTK K 3aKJIFOYEHHUIO, 4TO Hauboee
3¢PEKTUBHBIM SIBIISIETCS AJITOPUTM, BKIJIIOYAIOIINI KOHCY/IbTa-
IUIO CIIeNUAJIMCTa peabuIuTosora Wiv ¢pusnoTeparesra (CTo-
HMMOCTD JIAaHHOTO aJITOPUTMa COCTaBWIa 153 eBpo Ha pebeHKa).

I'pynnbl 3A0poBbs NO OCaHke

BospacTtHble
rpynnbi
IIKONIbHUKOB

EEEENED
8,33 8 50

I-H (I-Hopma); I-C (I-cy6HopmMa) | II-HO (ll-HapyweHue ocaHku)
R R e e e

29 D) =

IV-AN (IV-pecbopmauus
NO3BOHOYHUKA)

n-An (li-pecdopmaums
NO3BOHOYHUKA)

8-neTHme 5 17,39 83,33 63,04 833 9 1957 O 0 = 60 46
[V 95% [ [6,44-28,34]  [73,9-92,76]  [49,09-76,99] [l [8,1-31,04] 2 5 100
9-netHne 7 1489 8 1667 36 766 35 7292 4 851 5 1042 0 - 0 - 47 48
OV 95% [471-2507]  [6,13-27,21] [64,5-88,7]  [60,35-85,49] Hl [ 5 5 100
10-neThe 0 0 1 16,67 11 8462 5 8333 2 1538 0 0 0 - o0 - 13 6
OV 95% 2 3 [77,55-91,69] [76,02-90,64] 2 3 2 3 100
11-nethue 4 721 8 16 42 7636 33 66 8 1455 9 18 1 182 0 = 55 50
OV 95% [ [5.84-26,16]  [65,13-87.59] [52,87-79.13] [5,23-23,87]  [7.35-28,65] Hl . 100
12-neTHe 9 1552 12 2541 40 6897 28 5833 9 1552 6 125 0 - 2 376 58 48
OV 95% [6.2-24,84]  [13,09-37,73]  [57,06-80,88] [44,38-72,28]  [6,2-24,84]  [3,14-21,86] 2 [ 100
13-nethue 5 1667 3 7,32 20 6667 33 8049 5 1667 5 22 |0 - | © = 30 41
OV 95% [ [ [49,8-83,54]  [68,36- 92,62] H [2,18-22,22] - - 100
14-neThe 0 0 12 1846 20 8333 43 6615 4 1667 10 1538 0 - 0 - 24 65
OV 95% [ [9,03-27,89]  [68,42-98,24] [54,65-77,65] 8 [6.61-24,15] 2 2 100
15-neTHne 12 2927 6 11,54 21 5122 40 7692 8 1951 4 769 0 - 2 38 41 52
OV 95% [15,34-43,2]  [2.86-20,22]  [35,92-66,52] [6547-88,37] [7,38-31,64] [ : [ 100
16-neThne 2 1053 4 5,48 11 5789 54 7397 6 3158 15 205 0 - 0 = 19 73
[V 95% [ [ [35,69-80,09] [63,59-84,04] [10,58-52,48] [11,28-29,82] : 5 100
UTOTO 44 - 62 - 251 - 30 - 51 - 63 - 1 - 4 - 347 429

MpuMeyaHusi: ypoBeHb 3Ha4umocmu 95%; dns 3HadyeHul, 0603Ha4YeHHbIX [-] — He cobndatomes ycnoBusi HadexHocmu pacdema IV no ¢popmynam.

Tabnuuya 2. CpaBHumernbHasi oyeHKka pacnpeoesieHus y4auuxcsi no epynnam 300poBbsi N0 0CaHKe U Yacmoma BcmpedyaeMocmu (C
doBepumerbHbIM UHMepBanoM 95%) BbisiBeHHbIX 0MKIoHeHUl y 0eBoYeK U MasibYUKOB B pPa3HblX BO3pacmHbIxX epynnax (8—16 nem)

MemodoM KoMnbromepHol onmuyeckoli monogpaguu

Table 2. Comparative assessment of the distribution of students by health groups by posture and the frequency of identified deviations
(with CI 95%) in girls and boys in different age groups (8-16 years old) using the computer optical topography method

Mpukas MuHncTepcTBa 3apaBooxpaHerns PO ot 10 aerycta 2017 r. Ne 514H. «O Mopsiake nposeaeHnst NpounakTiecknx MeanLMHCKAX OCMOTPOB HECOBEPLIEHHONETHUXY.
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OCaHKH

Pexomengaumn

TPYAMOR KACTKM

ao Tpynna 3goposen |l - HapyweHHA 0CaHKM, 1-CTeneHb CROAMO3A CYTYAZR CNHHA

Moagepmanie aKTHEHOTO 06PA3a mi3HK, 06WAR
UINIECHAA NOATOTOBKA. MOBTOPHOE OBCNEAOBAHME Yepes
12 mecaues.

Tpynna 3noposen |l - Hapywenna 0CaHKM, 1-CTenext CKONHO3a
nAeesoi NOAC Naockan crina

Ll BKTHEHOTO 00pasa xniHK, 00Wan

Guanvecxan nogrotrosxa. Mosroproe oScnegosanne vepes
12 mecaues.

T Fpynna 3a0pasen Il - HapywennA ocanxu, 1-cTenent CRoNMO3d (NEBOCTORONHIHRA

C-06paskKLIi NORCHWUH B CKOAHO3) MK
YMEDPEHO NAOCKAR IPYAHAR KAETKD

Tas

Noagepmatne akTHEHOrO 06paza wnIHK, OBwaR
SHUIMYECKIA NOATOTOBKA. MoETOpHOE OGCALA0BINNE Uepes
12 mecaues.

rpynna 3goposen Il - Ckonuos 1-2 crenenn Kp! CNUHE

BOPOHKOOBPAIHAR AEGODMAUNR FPYAHOMN KASTRH

n AKTHEHOrO O6PA3A Xu3HK, OBWas
OHIAYECKIR NOQTOTOBKA. DOPMUPOBIHHE HABBIKS
npasiAbHOA ocanxi. JIOK ANA KOPPEXLMH HADYWEHHA
OCaHKM. uepes 8-12 mecaues.

Tpynna 3acposeA IV - Croano3p 3 CTEneHH (NPIBOCTOPOHHMA C-08pa3HBIA

$o3 2

PYAONOACHMUHSIA ExOAKO3) SedopmaLy -
cTenenn CTPYXTypaAsMbiit Cx0AWO3 O-1 €T

HICTOATEALHO PEROMEHAYEM NPOATH 06LNEA0BANKE Y
ALTEROrO P A8, M
AKTHEMEIC COPAIA MMIHM, COILAR GHIMECKAA NOATOTORK.
HaBbIKA 7 ocanxu. NIOK gns
i ocanku. obc

uepes 6-8 mecaues.

e (= K2R OCAMNKA

Tpynna 3a0posea Il - HApyWeNKa OcaHKN, 1-CTENEND (AEOCTOPOMMMIT TOTAABHMI)
# €x0AM03 0-1 €1.) CyTynan cnuna

NOAREPHAHAE BKTHEHOO 06PA3A MMIHK, OBWAR
OUINYECKAR NOATOTOBKA. OBTOPHOE OBCNEA08ANME Yepes
12 mecaues.

Fpynna 350poesa |, 0-1 crenemb CKOAKOIA = C YNNOWEHHEM NOPAOIA

Nopgepmanne akTHBHOrO 0Gpa3a muinm, 06Was
duanuecxan nogrotosxa. Moeroproe obcneaosanne uepes
12 mecaues.

CT. (CTaTwuecxmi Cxoanos)

A5 Tpynna 3aopossa Il - KOMNEHCATOPHBIA ACBOCTOPOHHHA TOTAABHBIA CKOAWOS 0-1

Noaaepmanne akTHEHOO 00Pa3A mm3nn, 06WAR
UINIECKN NOATOTOBKA. MoBTOpHOE OBCNEA0BAHME Yepes
12 mecaues.

NAE4EBOR NORC

Sl rsxnni 3ﬁ°E’°" |1l - CTPYKTYPnbHBIH CKOAKOS 1-2 CTENEHM (NEBOCTOPOHHUH S-

00pA3HBIH CKONHO3 C OCHOBHON NORCHMYHON M BTOPOCTENENHOM NPYAHOR AYTAMM)
W ApYTHE REGOPMALHN MPYANOR KAETRN YnAaowenue n3rmBos Pormposannui

PexoMeHa0BaHO: NPOHTH 06CNEA0BAKME Y AETCKOMD
a-opronega. N 0 ofpaza
mu3tn, o ¢ KR NOQS 3
HABLIKA NPABHALHOR OCIHKH. NIPK ANA KOPPEKUMM
HapyweHHil ocakkn. Nostoproe obcnesosaHne Yepes 6-8

pHCKa.

PucyHok 4. lNpuMep 3aKkn4eHUs 0 npoBedeHUU CKPpUHUH2a

COCMOSIHUSI 0CaHKU WKOMbHUKOB U pekoMeHdayuu, nosly4yeHHble
podumensiMu UHOUBUOYasbHO (Y4epe3 KacCHbIX pykoBooumenell).

Figure 4. A sample of medical report on the screening of posture

in schoolchildren and recommendations received by parents

individually (through class teachers).

OnHako B KaueCTBe BO3MOXKHOTO BapHaHTa aBTOpaMu ObUT OT-
MeueH aJITOPUTM TIPOBEJIeHHs! TUarHOCTYeCKOTO HCCIIeIOBAHUS
Ha KOMIBIOTEPHOM ONTHYECKOM Tororpade C nocienyolei
MPOBEPKOH ClienuaarcToM (yaesbHasi CTOMMOCTb COCTaBIIsUIA
86 eBpo Ha pebenka). Heob6xoamMo oTMeTHTb, YTO B TIOCTIETHIE
TOZIbI B HAIllel CTPaHe B KAUYeCTBe aJIbTePHATUBBI BU3YaJIbHOTO
OCMOTpa IIKOJIbHUKOB JIETCKUM TPaBMaTOJIOTOM-OPTOIeIoM
BCe yallle NpeJyIaratoT UCIOJIb30BaTh UCKYCCTBEHHbIM MHTEJI-
JIEKT — METOJT KOMITBIOTEPHOM OITHYecKou Tororpaduu [7—11].
JaHHbIe oIXoab! OTpaXKeHHI B HccienoBaHuu B.P. Kyumer ¢
coasr. (2022). MiccnenoBareny IpejioxKWiId MHTETPUPOBAaHHYIO
CUCTEMY COIIMAJIbHO-TUTMEeHNYeCKOT0 MOHUTOPHHTA B cdepe
TUTHEeHBl U OXPaHBbI 3[[0POBbsI YUYAIIUXCS, Jieflask aKI[eHT Ha Me-
JIVITUHCKOM 06eCIIe4eHHH U BKITFOYeHHUH JIOTIOTHUTEITbHBIX BU-
JIOB HCCJIeIOBAHMS BO BpeMsi IPOBeJIeHusI TIPOGHUITaKTUIeCKUX

MEIUIIMHCKHUX OCMOTPOB (OMOMOHUTOPHHT U
oriperiesieHe aalTallOHHBIX BO3MOXKHOCTEH
opranuama) [16]. OcHOBHBIE TIPUHITUITEI pEOp-
raHU3aluM [IepBUYHON MeqVKO-CaHUTapHOU

MIOMOIIY HECOBepIIeHHOJIETHUM B 00pa30Ba- A\
TEJIbHBIX OPTaHU3AIUSIX U3J1araloTCcs B paboTe o /“\’:q\\
: N
B.B. MonnoBanoga u coasr. (2019) [17]. ) @Q
He menee BaxxHOH siBIsieTcs U npo6iieMa R SR N
HU3KOW MPUBEP)KeHHOCTH POJTUTEINeH K Ipo- = m e
BelleHUIO CKpMHHMHTA U IoCJefyomiero ob- e e el e s
pa]_L[eHI/IH K CHeHI/IaHI/ICTaM. F. Utami U COaBT. O WHo -PHo-Nio-KHo (041) 1 14s¥it 46 00 46 56 43 6 zn-._w.lm.us. g;:: = 0
(2022), mpoBens uccienoBaHue 110 U3y4eHUIO e SR L —
=~ ~ Kermwiopuat Cnoaeny O oscremamsns Fororonzald e i
YPOBHS 3HaHUi1 polUTeslell B 0611aCTH OpTO- o 5 e
=) TR RN
IeIMYeCKUX acIeKTOB (OCHOBHBIE KaJT0ObI lpooousm wiemess B et

Y BUJIUMBIe TIPOSIBIIEHUs] CKOJIMO3a y JieTelt U
MIOIPOCTKOB; TIPUYIMHBI, KOTOPBIe TIPUBOJIAT K
€ro pa3BUTHIO; HEOOXOAUMOCTD ITPOBeIeHUs
CKpUMHUHTA U NPOGUIAKTUIeCKUX 3aHATUH

m BbIBO/IbI

pabore ¢ pomUTeNsIMU, UMEIOIUMU
JleTeli IKoIbHOTO Bo3pacTa [18]. Be-
POSITHO, B Oy/ylieM, Mbl pacIIpUM
MPOrpaMMy UCCIIeIOBaHUsI TSI TTPO-
BeJIeHUsI U3yYeHUs] MOTUBOB POJIUTeE-
Jieid, UTHOPUPYIOIMX BO3MOXHOCTh
OecruiaTHOTO MPOBeJleHusT 00Cyeno-
BaHMs B CTeHaX 00pa30BaTEeIbLHOTO
yupexenus. Takxe B OyayIieM Mbl
IUIAHUPYEM TPOJIOJKUTh HAYaTYIO
paboTy 1 COMOCTaBUTh HapylleHue
OCaAHKH KOHKPETHOTO IIKOJIbHUKA C
HMEIONUMUCS Y Hero paKTopamMu pu-
CKa pa3BUTHS JIOPCOTIATHI, BKITIOYAst
U IIIKOJTbHO-00Y CTI0BIIeHHbIe (GaKTOpbI

1. YacroTa BCTpe4aeMOCTH Hapy-

OT CpeJHePOCCUMCKUX IT0Ka3aTesei.

[IIeHUA OCaHKHU cpeay IKOJIbHUKOB T. Kazanu He oTiryaeTcs

2. Ilpu npoBeJieHHOM CpaBHUTEILHOM aHaJIM3e COOTHOIIIe-

HUSI JTOJM [IeBOYEK U MaJIBYMKOB B IPYIIIAX 3/I0POBbsI 110 OCAH-
Ke CTaTUCTUYeCKH JOCTOBEPHOM Pa3HUIIbI He 06HApY»KeHO.

kiaccax (y=2,18x + 5,41; R? = 0,76).

BBISIBJIEHHBIX HapymeHHﬁ. =

B!

[ | T Cromeaan L1 L Otpadaran *

3. C yBesiiueHHeM BO3pacTa IIKOJILHUKOB J10J1s Aedop-
MallMi [TI03BOHOYHWKA CpelHel CTelleHU TSHKeCTH BO3pacTa-
et (cpenu meBouek 15 met — 19,51% (AU 95% 7,38-31,64);
cpeny ManpaukoB 16 set — 20,55% (11 95% 11,28-29,82)),
JIOCTOBEPHO YBEJINYMBAsCh B IIOMYIISIIUU IeBOYEK B CTApIINX

4. Jlnst noBbitieHust 3G ¢GeKTUBHOCTH IPOBOAUMBIX POdH-
JIAKTHYeCKUX MepONPUSTHI TpebyeTcs epecMoTp Mepuoind-
HOCTH TIPOBEJIeHHSI CKDUHUHTOBBIX 006CIIeIOBAHUI /171 pPAHHETo
BBISIBJIEHVS] HAPYIIIeHUH OCAHKH U 3a00JIeBaHH# [T03BOHOYHYKA
(xoTs 6B1 B Bo3pacTte oT 10 o 15 jer), a Takke MpoBefieHue
PaboThI C POAWTENSAMU JJIsl YBeJIMYEHHs! MX TIPUBEP>KEeHHOCTH K
HPOUIIAKTUYIECKAM MEPOIPHSTHSIM, CKDUHUHIOBBIM OCMOTPaM
Y HIOCJIeyrolieMy OOpallleH IO K CIIeNUAJIMCTY IJIsl KOPPEKIMH

iﬂlﬁ_ggl

PucyHok 5. [Tpumep 00HO20 U3 Yembipex usobpaxkeHull, Nosy4eHHbIX MemoooM
KoMNnbomepHoU onmuyeckol monozpaguu.

Figure 5. An example of one of the four images obtained with the computer optical
topography method.

ISl IpefJOTBpallleHusT pa3BUTHS CKOJINO3a),
MIPUILIIN K BBIBOAY O HEOOXOIMMOCTHU BBe-
JleHUs AOTOJIHUTEeIbHON MPOTrpaMMBl IIpU
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BakuunHauua kak pakTop 3awmuTbl MegULMHCKNX

COTpyAHMKOB B nepuoa naigemun COVID-19
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AHHOTauma

Iensb — oneHka 3¢pPeKTUBHOCTH BaKIMHAILIUM 110 JJAHHBIM OHJIAMH-aHKeTH-
POBaHUS IIPU UCIIOJIb30BAHWU Pa3/IMuHbIX BakIuH npotus COVID-19, pas-
PellIeHHbIX K IIPUMeHeHHIo B Poccuu, y MeIUIIMHCKUAX COTPY/IHUKOB U IIPO-
¢eccopcko-TIpenoaBaTesbCKoro CoCTaBa MEUIIMHCKUX By30B.

Marepuai u Meroasl. OJTHOMOMEHTHOe OHJIAMH-UCCIIeJoBaHKe POBeIeHO
B I1epuo]] C stHBaps 110 MapT 2022 ropa (Iiepyoyi UPKY/ISIUY FreHOBapHaHTa
«OMHUKpOHY»). Onpoc 3aBepiuuiu 6032 pecrioHieHTa, U3 UCCIIeJOBaHUS ObUIN
vckiouensl 2114 onporeHHbIX. AHaM3 nposeeH y 3918 pecrnoHeHToB.
Pesynwrarel. O ToM, yTO 3a601€51 B TedeHHe 21 [HS MOCTIe BBeJIeHHsl BTOPOi
1103bI BakiHbL, coobtwm 47 (0,1%) MemUIIMHCKAX COTPYAHUKOB, IIOCTIe [ABY-
KpaTHOM BaKIMHALMY B TedeHHe 5 Mec. — 616 (16,8%). HeBakiiHpoBaHHbIe

PECIIOH/IEHTBI COOOIIMIIH, YTO B TedeHHe 5 Mec., IPeJIIIeCTBYIOINX OIpPOCY,
TIepeHeCIH JIabopaTopHO MOATBEPKEHHYI0 HOBYIO KODOHABUPYCHYIO HH(EK-
o — 116 (46,4%). OTCcyTCTBHE BaKIMHAIMH MOBBIIIAJIO PUCK BO3HUKHOBe-
uus SARS-CoV-2 OII 1,78+0,14 (AU 95% 1,34-2,36). BbisBiieHo, 9TO I10JT 1
BO3PACT He SIBJIUIMCh HAKTOPaMH PHCKa BO3HUKHOBEHHUs 3a00JIeBaHUs B ITOCT-
BaKIMHAJIbHOM Itepuosie. Hanmune B aHaMHe3e nepeHeceHHoi SARS-CoV-2
YBEJIMYMBAJIO PUCK BO3HUKHOBEHHsI 3a60J1eBaHMsl B TIOCTBAKIMHAJIBHOM ITepHOJIE.
BeiBoasl. Hauboree 3¢pdpekTHBHYIO 3alUTy BaKIMHBI 06eClIeYnBaloT B Te-
yeHue 1,5 Mec. ocie BaKIIMHAIMY, ¥ Yepe3 5 MecC. oCIIe IPOBeleHHON Bak-
IIMHAILIMY 3allUTa CHIKAeTCs.

KurroueBbIe cl1oBa: KOPOHaBUPYC, PUCKH, BaKI[MHAIIMS.
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VHdeKunoHHbIe 6onesHn

Abstract

Aim - to evaluate the effectiveness of vaccination when using various vaccines
against COVID-19 approved for use in Russia among medical staff and faculty
of medical higher educational institutions according to online questionnaires.
Material and methods. A cross-sectional study was conducted online from
January to March 2022 (circulation period of the omicron genovariant). The
survey was completed by 6032 respondents, 2114 respondents were excluded
from the study. The remaining 3918 respondents were included in the the
analysis.

Results. 47 (0.1%) medical workers reported COVID-19 incidence within
21 days after the second dose of the vaccine. 616 (16.8%) medical workers
reported COVID-19 incidence within 5 months after two vaccinations.

Hayka n nHHoBauuu B meguuuHe T.9(1)/2024

116 (46.4%) unvaccinated respondents reported a laboratory-confirmed
new coronavirus infection within 5 months prior to the survey. Lack of
vaccination increased the risk of SARS-CoV-2, OR 1.78 + 0.14 (95% CI
1.34-2.36). It was found that gender and age were not a risk factor for the
onset of the disease in the post-vaccination period. The presence of SARS-
CoV-2 in medical history increased the risk of developing the disease in the
post-vaccination period.

Conclusion. The analysis revealed that vaccination had significantly higher
protection effect for 1.5 months after vaccination and significantly reduced
in 5 months after vaccination.

Keywords: coronavirus, risks, vaccination.
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m BBEJIEHUE
octaHoBnenueM [IpaButenscTBa PO ompenenen psi mpo-
deccuii, accormMUpPoOBaHHBINA C 0COOBIM PUCKOM 3apaske-
HUS, ¥ OTPaXKeH IlepedeHb 00s13aTeIbHBIX IPUBUBOK, HaJIM4YMe
KOTOPBIX SIB/IsSIeTCsI 00513aTeNIbHBIM M 3aBUCUT OT KaTeropuu
MenpaboTHUKaA!.

Cy11eCTBYIOIMMH PYKOBOJSIIIUMU JOKYMeHTaMHU peria-
MeHTHpOBaHa He0OXOJUMOCTh Npe0CTaBIeHNs MeIUIINH-
CKMMHU pabOTHUKAMHU J0Ka3aTelbCTB HAIUYUS UMMYyHHUTETa
IIPOTUB BHpPYyCa KOPHU, MTHUAEMHUIeCcKOro ITapOTUTa, KPAaCHYXHU.
B nepuon nangemun COVID-19 Bo3HMK/Ia HEOOXOTUMOCTD
BaKI[MHAI[MM IPOTUB HOBOI KOPOHABHUPYCHON MHGEKITUH, pac-
cMarpuBaeMast kak 3¢¢deKTHUBHAsE Mepa CO3aHUsI UHAUBUIY-
aIbHOM Y ONYJISIIMOHHOM 3aIlIUThI IS psifia 3aboseBanuii [1].

B psne poccuiickux pervonoB 15 urons 2021 roma 6buta
BBefleHa obsi3atenbHast BakiuHarws COVID-19 mis menpabot-
HUKOB KaK JIUI] C BBICOKMM PHCKOM 3apa’keHUsl IpY 001eHUH
¢ MHOUITMPOBAHHBIMU NTallMeHTaMu. PykoBonuTenu menyd-
pexxzieHu# O6bUTH 00s13aHbI 06eciednuTh He MeHee 60% BakIu-
HUPOBAHHBIX OT IITAaTHON YHUCJIEHHOCTH B TeueHHe Mecsiia OT
MOMeHTa BBeJleHHs TTpUKa3aZ.

['pymna MegUIIMHCKUX COTPYAHUKOB ITPUBBIYHO ITPU3HAHA
ysI3BUMOM KaTeropyel HaceJleH!s: OKa3blBas IIOMOILb, MeIUKU
IIofiBep keHbl OoJlee BHICOKOMY PHUCKY 3apakeHHUs, 4eM Hace-
JIeHUe B I1eJIoM, a B clIydae HeCCUMIITOMHOIO TedeHHs HHeK-
MY HEPeJIKO SIBJISIOTCS UCTOYHHUKOM MHOek1uu [2]. [Tonn-
maHre 6pemenu nadekimii SARS-CoV-2 cpenu pabOTHUKOB
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3IIPaBOOXPAHEHUS SBISIeTCS BaXKHEHMIIIUM KOMIIOHEHTOM I10-
JIUTUKU U CTpaTeruy B 00JIaCTH OXPaHbI TPyZA.

C Hauanom nmanaeMuu Munanpas Poccuy mpyuHUMar akTHB-
HbIe MepHI I10 3alUTe MeUIHCKOTro iepcoHana or COVID-19.
Dot BBeieHb!I B JielicTBUe MeToqU4Yeckre peKoMeHJallii 110
MOpSANKY IpoBefieHUs BakiuHanuu npotus COVID-19, rne
Ha Ha4yaJIbHOM 3Tarle ObIJI0 peKOMeH0BaHO ITPOBefieHre UC-
clefoBaHMs OHoMaTepuala U3 HOCO- U POTOIVIOTKU METOIOM
[TIIP (v sxcrpecc-TecTa) Ha HajIM4YHe kopoHaBupyca SARS-
CoV-2 1py HaJTMYUH NOJIOKUTEIbHOTO SIHUAEeMHOIOTYeCcKOro
aHaMHe3a y MaryeHTa (KOHTAaKT C OOIbHBIMU UHGEKITMOHHbI-
MU 3a00JIeBaHUSIMY B TeUeHHe MOCIeTHUX 14 [IHeit), a Takxke
IIPY HAJIMIUHM KaKOT0-7TMO0 CUMIITOMA 3ab0JieBaHus B TeueHe
nocieqHux 14 nHeid, v He ObUTO PEKOMEHIOBAHO IIPOBeIeHHe
BaKI[MHAIMY JIMIIaM, UMeIOIIUM aHTUTeNbHBIN oTBeT («[lepe-
6onesmrie COVID-19 u nuia, uMeroniye moloXuTeabHble
pe3ysbTaThl paHee BHIIOTHEHHOTO MCCIIeIOBaHUs Ha HaJlM4due
UMMyHOIIOOyIMHOB KiaccoB G u M k Bupycy SARS-CoV-2,
He TIPUBUBAIOTCS»)S.

B nocnenyromux nmuceMax Munsnpasa Poccun pekomen-
JIOBAHO «IIPOBOJUTH BaKIIMHAIIMIO IIPOTUB HOBOM KOPOHABU-
pycHoit uagexruu COVID-19 mo snuaemMuyeckum 1mokasa-
HUSM CITycTs 6 Mecs1ieB I0ocye lepeHeCceHHOTo 3a00JeBaHUs
(B ToM uHcIe y paHee BaKIIMHUPOBAaHHBIX JIMI]) UJIH MOCIIe
6 Mecs1eB, POIIENINX OT NPebIIyIel IepBUYHOMN BaKIIU-
Hanuu ("3KCTpeHHAs" BaKIUMHAIMA)Y, «11. 2.21. [IpoBoguTh
BaKI[MHAIIUIO IIPOTHUB HOBOW KOPOHAaBUPYCHON MHGEKIIUU

MocTaHoBneHue Mpasutenscta P® ot 15 uiona 1999 r. Ne 825 «O6 yTBEpXAEHUN NepeyHs paboT, BLINOMHEHUE KOTOPbIX CBSA3AHO C BbICOKUM PUCKOM 3aboneBaHUs UHGEKLMOHHbLIMU
6onesHsMu 1 TpebyeT 0693aTeNbHOTO NPOBEAEHNS NPOUNAKTUHECKUX NMPUBMBOKY (C U3MEHEHUSIMU U IOMONHEHUSMN).
2MocTaHosneHune MMaBHOro rocyNapCTBEHHOTO CaHMTapHOro Bpaya no r. Mockee ot 15 uions 2021 r. Nel «O nposeaeHnn npocnnakTMyecknx NPpUBMBOK OTAESbHbIM rpynnamM rpaxaaH no

aNnAeMMUYeCcKnM NokasaHnam».

3MucbMo Munappaea Poccuu ot 15.01.2021 r. Ne1/W/1-155 «O HanpaBneHun akTyanuaupoBaHHbIX BPEMEHHbIX METOAMYECKUX pekoMeHaauuit. Nopsaok npoBeaeHust BakumHaumm npoTms
HOBOV KOPOHaBMPYCHOIA MHekumn (COVID-19)». MNMpunoxeHue. «BpemeHHble MeToanyeckue pekoMeHaaumu. Mopsaok NposeaeHns BakUMHaLMM NPOTUB HOBOW KOPOHABMPYCHOI MHGeKLMn
(COVID-19)»; nucbMo Munaapasa Poccum ot 20.02.2021 r. Ne1/K1/1-1221 «O HanpaBneHnn akTyanunaMpoBaHHbIX BPEMEHHbIX METOAUYECKUX PEKOMEHAAaLMIA. [opsaok npoeeaeHus
BaKLMHaLMW NPOTUB HOBOW KOpPOHaBupycHo nHdekummn (COVID-19)». MNMpunoxerune. «BpemeHHble MeToamyeckme pekoMengauuu. Mopsiaok npoBefeHns BakLMHALUM NPOTUB HOBOM

KOopoHaBupycHoi uHdekuumn (COVID-19)».
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COVID-19 6e3 He0O6X0MUMOCTH U3YUeHUs U yieTa JaHHBIX
I'yMOpaJIbHOIO UMMYHHUTeTa»'.

C mocrenleHHBIM HaKOIIEHUEM JIaHHBIX, CBUETEJIbCTBY-
IOIIKX 00 OTCYTCTBHUM YETKOTO YPOBHS I'yMOPAJIIbHOI'O UM-
myHuTeTa npotuB COVID-19 u ero B3auMoCBs3U C BO3HHUK-
HOBeHHeM KJIMHWYeCKUX NPOsBIeHUH HHGEKINH, ITHChMOM
MunspapaBa Poccuu 6bu1r coxpaHeHB! BhIlIeyKa3aHHbIE pe-
KOMEeHJAllK 1 fo0aBJIieHbl KOPPEKTUBBI O TOM, «YTO HaJIN4YHe
MMMYyHOII00ynrHOB kiacca G k kopoHaBupycy SARS-CoV-2
He SIBJIIeTCS IPOTHBOIIOKA3aHKeM K BaKIMHAIMY [IPOTHB HO-
BOI kopoHaBupycHo# undeknuu COVID-19, a Takxe npu
HEeBO3MO)XHOCTH yCTAHOBJIEHHS IaThl BBI3ZIOPOBIIEHUS PEKO-
MeH/IOBaHO PacCMOTPeTh BAaKIMHALKIO IPOTHUB HOBOM KOPO-
HaBupycHoi undekru (COVID-19)»2.

Bonpoc Bakuunanuu mpotuB Bupyca SARS-CoV-2 nu,
nepeHeciux padee COVID-19, Haren oTpakeHue BO Bpe-
MeHHBIX METOAMYECKUX peKoMeHIamsax Munspasa Poccun,
a TaKke B HECKOJIbKUX MCCIIeJOBAaHUSX®.

HeTUnUYHOCTDb KIIMHUYECKOTO Y SIHeMUOJI0INIeCKOro
TedeHus: COVID-19 ocnoxunmu 60ps0y € MOSIBUBIIEHCS UH-
¢deknueil. B 11e110M 3TOT BOIpoc ellje HeAOCTaTOYHO U3Y4eH,
He pa3paboTaHbl TOAXO/IBI K OIleHKe Ha 3Talle OTAaleHHOIo
HaOJIIofeHysl IPUBepP)XeHHOCTH NAIMeHTOB, [lepeHeCIInX
COVID-19, x nocnenytomieit BakuuHanuu npotus SARS-
CoV-2, k cpaBHUTEJLHOM OlleHKe COCTOSIHUSI UMMYHUTeTa B
3aBUCHUMOCTH OT CTaTyca BakKiuHanuu [3, 4]. [lomyueHnble
Hay4Hble pe3yJbTaThl, IOCBSIeHHbIe OlleHKe 3PpPeKTUBHO-
CTH BaKIIMHALUK Y MEUIIMHCKUX PAaOOTHUKOB, MaJIOUHCIIeH-
HBI, [I03TOMY U3y4eHHe IaHHOM IIPo06JIeMbl IpeJiCTaBIseTCs
aKTyaJIbHBIM Y PAKTUYeCKH 3HAYUMBIM.

m [TEJIb

Orienka 3pPpeKTUBHOCTH BaKITMHAIIMY 10 JAHHBIM OHJIAKH-
AQHKeTHPOBAHMsI [TPU UCIIOJIb30BAHMH Pa3JIMYHbIX BAKIIUH IIPO-
tB COVID-19, pa3pernenHsix k npumeHenuto B Poccuy, y
MEJMITUHCKUX COTPYIHUKOB U TPO¢eCCOPCKO-TIPenoaBaTelib-
CKOT'0 COCTaBa MEJIUIIMHCKUX BY30B.

m MATEPUAJI 1 METO/IbI

s uzydenus 3aboneBaemoctd COVID-19, octphix pe-
cnpatopHbIx HHekui (OPH) y MeIHUITMHCKIX COTPYIHUKOB
¥ IpodeCcCOopPCKO-TPeno/iaBaTeIbCKOro COCTaBa MEIUIIMHCKUX
BY30B ObUTH UCIIOJIb30BaHbI pa3paboTaHHbIe HAMU AHOHUMHbIE
OHJIAMH-aHKEThI, pa3MellleHHbIe Ha I1aT$hopMe « AHKEeTOJIor.
OnHOMOMEHTHOe OHJIAHH-UCCIIeIOBaHKe TPOBEIeHO B TIePUONT
¢ ssuBaps 1o Mapt 2022 ropa.

S¢ddexTUBHOCTh UMMYHHU3AIIMH OIleHUBaJaCh B ITPOIeHT-
HOM COOTHOIIIeHHH city4daeB 3aboseBanus COVID-19 cpenu
00111ero KoJM4ecTBa BaKIIMHUPOBAHHBIX Y4aCTHUKOB. [Ipo-
BeJleHa KOJTMYeCTBeHHasl OTleHKa prcka Bo3HukHoBeHus OPU
B TIOCTBAKI[UHAILHOM I1E€pHOfIe.

MHdbeKUMOoHHbIe 6onesHn

Kpumepuu 6kmrouenus 6 uccnedobarque: Bo3pact ot 18 jieT;
TIPYHAIIEXXHOCTD K COTPY/IHMKAM MefIBy30B H/WJIU MIO/IBEI0OM-
CTBEHHBIX UM KJIMHUK, MEIUIIUHCKUX YUpexXJeHHUH; 1obpo-
BOJIbHOE COIVIacHe Ha 3arlo/IHeHUe OHJIaMH-OIIPOCHUKA.

Kpumepuu uckmtoueHus: 3arofiHeHye OHIAH-aHKeTHl B Te-
yeHHe MeHee 8§ MUHYT; JIUIIa, UMeloIlKe IPYyTyio npodeccuo-
HaJIbHYIO IIPUHA/IIEXKHOCTD M He OTHOCSIINECS K COTPYAHHKAM
MEJIUITUHCKOTO YUIpeXIeHMUsl.

AnKeTa cocTosIa U3 IByX 4acTell: TaclopTHast YacTh U OJI0K
CrelMaIbHBIX BOIPOCOoB. [lacriopTHas YyacTh aHKeThl BKIIIOYaA-
JIa JaHHBIE O Bo3pacTe, TpodeCcCcuu, MecTe IIPOXXUBaHUS, CIle-
I[HaJIbHBle OJIOKU aHKEeThI COCTOSUIA U3 BOIIPOCOB O BPeIHbIX
MIpUBBIYKaX, UHAeKce Macchl Tena (MMT); maHHbIX 0 XpOHU-
YecKUx 3a00/1eBaHHUSX, IepeHeCeHHbIX NHPEKIIUIX; CBeleH i
0 BaKIMHAIMY ITPOTUB HOBOM KOPOHABUPYCHOW MHQEKINH U
MIOCTBAKITMHAIBHOM TIepuojie, YacToTe Bo3HUKHOBeHUs OPU
u COVID-19 B noCTBaKIMHAIBLHOM TepHojie; 0COOEHHOCTSIX
WCIIOJIb30BaHUs CPeJICTB MHAMBUAYabHON 3auwmThl (CHU3) u
OTHOIIIEHHH K BaKIMHAIMU. BIIoK crienuanbHbIX BOIIPOCOB ObUT
HocBsIleH ocobeHHoCTsM 3aboneBaemoct COVID-19 u OPU
B [IOCTBAKIIMHAILHOM IIepHojie ¥ BOIIPOCaM, OTPaKaroIHM TICH-
XOJIOTUYeCKyI0 COCTaBIISIONIYIO PeCIIOH/IeHTa.

Ompoc 3aBeprmiu 6032 pecrionzenTa. UckimodeHs! U3 Uc-
cnenoBanust 2114 omporieHHbIX (KPUTEPUN UCKITIOUEHUS 110
KpUTEpUSIM KauyeCTBa 3allOJTHEeHUST aHKeT). AHaIU3 MpoBeieH
1o JaHHbIM 3918 aHKeT pecroHIEHTOB, B TOM YHCJIe TIpoBe-
JleHa OIleHKa 3a60JieBaeMOCTH MOCje BaKIuHanuM (n=3668
PEeCIIOH/IeHTOB).

B uucne pecionnenToB 26,2% — Bpauu pa3aMYHOTO MPO-
uns; 23,1% — opnuHaTopsl U KypcaHTsl; 21,7% — cpemHuii
MeUITMHCKUM TiepcoHan; 17,6% — mumaamuii MeMIMHCKAN
niepcoHant; 7,3% — mpodeccopCcKo-TpenoaBaTeTbCKUi COCTaB;
3,9% — COTPYIHUKY MEAUITUHCKUX YIpeXXIeHU, He OCyIIecCT-
BJISIIOIIMe JIedeOHYI0 AesTelIbHOCTh. OIpoIleHHbIe IPOXKU-
BaJIM B Pa3IMYHbIX Topofax ¥ permoHax Poccuu: r. Mockse
(38,3%), Mockosckotii obmactu (9,7%), r. Cankt-Ilerepbypre
u JlenuHrpazckoit obnactu (8,3%), . Camape u Camapckoit
o6nacru (12,8%), Kpeimy (16,6%), npyroe (14,2%).

BaknunupoBansl npenapatamu «CnyTHUK V» («I'am-
KOBUW/I-Baky) 2253 gen. (Mmyx. — 1015, xen. — 1238, Bo3-
pacr 40,8+15,2); «Crythuk Jlait» — 350 uwern. (myx. — 123,
eH. — 227, Bozpact 42,1+14,2); «KoBuBak» — 119 uen. (Mmyx.
— 63, xeH. — 56, Bo3pact 36,8+11,8); «OnmuBakKopona» — 73
yent. (Myx. — 33, »xkeH. — 40, Bo3pact 39,0+12,7); «CnyTHUK
V» + «Cnythuk Jlaitt» — 688 yen. (myx. — 230, xxeH. — 458,
Bo3pacr 43,7+15,6); npyrve kom6rHaNuK BakvH — 185 ver.
(myx. — 88, sxen. — 97, Bozpacr 42,3+13,8). HepaknHrpoBaH-
Hble — 250 venr. (Myx. — 131, xxen. — 119, Bo3pacr 42,1£10,5).

Cmamucmuueckuii ananu3. Bech craTucTiieckuii aHa-
JIN3 TIPOBOAMJIICS C WCMoJib3oBaHUeM Statistica 10.0. s
OTIMCAHUS KOJIMYeCTBeHHBIX TAHHBIX, UMeIOII[X HOpMaJIbHOe

MucemMo MuHsppasa Poccum ot 29.06.2021 r. Ne30-4/11/2-9825 «O HanpaBneHwun akTyanusnpoBaHHbIX BPEMEHHbIX METOANYECKMX pekoMeHaauuii. Mopsaok npoBeaeHns BakuMHaLUmMm
NpOTUB HOBOW KOPOHaBMPYCHOM MHdekuun (COVID-19)» Mpunoxexue. «BpeMeHHble MeToanyeckue pekomeHaauuu. Mopsaok NpoBeAeHns BakuMHaLUM NpoTUB HOBOW KOPOHABUPYCHOA
nHekumm (COVID-19)»; nucbMo Munsgpasa Poccuu ot 16.07.2021 Ne30-4/11/2-11042 «O HanpaBneHnn akTyanusvpoBaHHbIX BPEMEHHbIX METOANYECKUX peKOMeHaaumii. Mopsaok
NpoBeAeHUs BaKuMHaLMy NPOTUB HOBOM KOpoHaBupycHo nHdekumnmn (COVID-19)» MpunoxeHue. «BpeMeHHble MeToanyeckve pekomeHaaumn. MNopaaok npoBeaeHus BakUuMHaLmm NpoTus

HOBOV KOPOHaBUPYCHO UHekuun (COVID-19)».

2MucbMo Munzapasa Poccum ot 22.12.2021 Ne30-4/1/2-21694 «O HanpaBneHUn akTyanusupoBaHHbIX BPEMEHHBIX METOANYECKUX peKoMeHauwit. Mopsaaok npoBeaeHus BakuMHaumMm
NPOTVB HOBOW KOPOHaBMPYCHOW MHdekumn (COVID-19)» Mpunoxexune. «BpemeHHble MeToamyeckme pekoMeHpaumuy. Mopsaok NpoBeaeHNs BakLMHaLUWM NPOTUB HOBOI KOPOHaBWUPYCHOWM

nHekumm (COVID-19)».

3BpeMeHHble MeTomyeckue pekoMeHaauuu. MNpodunakTuka, AMarHocTuka u neYeHne HoBo KopoHaBMpycHol uHdekuun (COVID-19) (Bepcus 16 ot 18.08.2022). M., 2022. locTynHo no:
https://cdn.stopcoronovirus.ru/ai/doc/1467/attach/minsdrav_ 180822-cov.pdf; BpeMeHHble MeToanyeckue pekoMeHaaumu. MNopsnok NpoBeAeHns BakUMHaLUM NPOTUB HOBO KOPOHaBUPYCHOW
nHdekumnm (COVID-19). flocTynHo no: https:/static0.minzdrav.gov.ru/system/attachments/attaches/000/060/087/original/MeToanueckue_pekomeHaaumn_02062022_%282%29.

pdf?1655803717
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pacmpejiejieHHe, UCIO/Ib30BaIM CpeiHee apudpMeTHIecKoe
(M) u crangaptHoe oTkioHeHue (SD). Ilpu onvcanum Ka-
YeCTBEHHBIX JAHHBIX MCIOJIb30BaJIM YaCTOTHI U J1onu (B %)
B Kaxk/10#1 BbIOOpKe. CpaBHEHHe IBYX HE3aBHUCUMBIX I'PYIII
HOMHHAJIBHBIX JAHHBIX TPOBEJIH C UCITOIb30BAHHUEM KPUTEPHs
xu-kBaapar (x?) [Iupcona. JIsysHaunble 3HaueHus p < 0,05
CYUTAIIUCh CTaTUCTUYECKU 3HAYUMbBIMH.

m PE3VYJIBTATBI

[Tpu 06006111eHNN Pe3yIbTaToB, TOJy4YeHHbIX B XO7le aHKeTH-
pOBaHUs, ycTaHOBNIeHo, YTo epeHecii COVID-19 B Teuenue
21 nHs mocIie BBeieHus BTOPO# 103kl BakiuHel — 47 (0,1%), B
TedeHUe 5 MeC. TIOCIe AByKpaTHOM BakIHanuu — 616 (16,8%)
OIIPOILIEHHBIX PEeCIIOH/IEHTOB.

HeBakimHMpOBaHHEBIE OMPOIIIEHHBIE YKA3aJId, YTO B TeYeHHe
5 Mec., TIpe[IIIeCTBYIONINX OIIPOCY, llepeHeciy 1abopaTopHO
MIOATBEPXX/IeHHY!0 HOBYIO KOPOHABUPYCHYIO HHpeknHio — 116
(46,4 %), 3aTpynHWINCH OTBETUTH — 74 (29,6%). Onpeneneno,
YTO OTCYTCTBHE BAaKIMHAIIUK YBEJIMYMBAJIO PUCK BO3HUKHOBE-
nus 3abonmesanusg OI 1,78+0,14 (1IN 95% 1,34-2,36).

BeisiBrieHO, 4TO B IOCTBaKI[MHAILHOM Ileprofie Hanboiee
yacto uHdpekiuss COVID-19 BcTpeuyanack y peclioH/IeHTOB,
BaKIMHHUPOBaHHBIX «CnyTHUK V» 1 «OnuBakKoponay (ta-
omura 1). OHaKo CTaTUCTUYeCKY 3HAYMMAs Pa3HHUIIA YaCTOThI
BO3HUKHOBEHUsI 3a0071eBaHus1 OblIa 3aperuCTPUPOBaHa TOJIBKO
B rpymie «CrnyTHUK JlaiiT» (Tabmuma 1).

OcobeHHOCTBIO BaKIIMHUPOBAHHBIX U3 rpymiibsl « KoBuBak»
6bl1a Oosee HU3Kas yactoTa peructparuu SARS-CoV-2 B Te-
YeHue 5 Mec. TI0CJIe IByKPaTHOM BaKIIMHAIIMY, OTHAKO CTaTH-
CTUYeCKH 3HAUYUMBble Pa3inius yAaja0Ch YCTAHOBUTD TOJIBKO
B cpaBHeHuH c rpynnoi «Crnytauk V» (p=0,008) u BakuyHu-
poBaHHBIMU KoMOuHanuei «CryTHUK Vy» + « CiyTHUK JIafT»
(p=0,002) (Tabauma 1).

COVID-19 COVID-19
Bcero nocne nocne
BakuyuHa B He 6onen BBeAeHus ABYKpaTHOro
rpynne BTOpOW A03bl BBegeHus
BaKUUHbI BaKUUHbI
«CnyTHYK V» 1251
(«F'am-KOBW - 2253 (55-5%)! 25(1,1%) 379 (16,8%)?
Bak») s
_ 253 o o
«CnyTHWK JlanT» 350 (72,3%)1234 2 (0,6%) 48 (13,7%)
«KoBuBak» 119 73 (61,3%)? 3 (2,5%) 9 (7,5%)25
«3nuBakKopoHa» 73 36 (49,3%)3 5 (6,8%) 11 (15,1%)
ng:m }1’2%’;» 688 370 (53,7%)* 8 (1,2%) 134 (19,4%)5
Opyrve
KOMBMHALMN 185 104 (56,2%) 4(2,7%) 35 (18,9%)
BaKUWUH
Bcero 3668 2087 (56,9%) 47 (0,1%) 616 (16,8%)

MpuMeydaHus: lcmamucmuyecku 3Ha4umas pasHuya Mexoy Yyacmomoli
BO3HUKHOBEHUS 3a60/1eBaHUS NOC/e BaKyuHayuu u3 gpynnbl «CnymHuk V» u
«CnymHuk Jlatim» (p<0,001); 2cmamucmuyecku 3Haq4umasi pasHuua Mexoy
yacmomoli BO3HUKHOBEHUSI 3aboieBaHUsi NoCe BakyuHauuu u3 2pynnel
«CnymHuk JlTaim» u «KoBuBak» ( p<0,05);*cmamucmuyecku 3Ha4umasi
pasHuya mexdy Yyacmomol BO3HUKHOBEHUS 3a60/1eBaHuUsi NOCe BakyuHauuu
us epynnsl «CnymHuk Jlaim» u «3nuBakKopoHa» ( p<0,05); “cmamucmuyecku
3Ha4yuMasi pasHuya Mexody Yacmomoli BO3HUKHOBEHUSs! 3aboieBaHusi nocne
BaKyuHauuu us epynnsi «CnymHuk Jlatim» u nocnedoamensHol KoMbuHauuel
«CnymHuk V» u «CnymHuk Jlalim» (p<0,001); Scmamucmuyecku 3Haqyumasi
pasHuua Mexoy Yacmomol BO3HUKHOBeHUSsT 3abosieBaHusi nocsie BakyuHayuu
us epynnsl «KoBuBak» u nocnedosamenbHol kombuHayuel «CnymHuk V» u
«CnymHuk Jlatim» ( p<0,001).

Ta6nuua 1. Yacmoma Bo3HukHoBeHusi COVID-19 nocne
BaKyuHayuu

Table 1. The incidence of COVID-19 after vaccination
40
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Baxuunauus u nepenecennasn ungexuusa COVID-19 6
doBaxkuunansHoM nepuode

Brua ornieHena yacToTa BOSHUKHOBeHUs 3ab0JieBaHuUs I10-
CJie BaKI[MHAIIWY, B 3aBUCMOCTH OT YKa3aHHUS B aHAMHe3e Ha
paHee NlepeHeCeHHYI0 HOBYIO0 KOPOHABUPYCHYIO UHEKIUIO
Kak MMpeIMKTOpa HeGIaronpusTHHIX MOCIeACTBHIMA IS 30pPO-
Bbsl. CpaBHUTEIBHBIN aHaM3 110 3aboneBaemoct COVID-19
B 3aBHCHUMOCTH OT BaKIIMHBI U CTAaTyCa aHAMHe3a [IPUBeJIeH B
Tabsme 2.

BrisiBNIeHO, YTO CTaTUCTHYECKU 3HAYMMO valre bosenu
PeCIIOH/IeHTHI, NTepeHecIe B aHaMHe3e CepoJIoTUYeCKH
nonTBepxxaeHHy0 COVID-19 no Bakrunaruu. OgHako npu
CpaBHUTEJILHOM aHaJIM3e TepeHecnx 3aboeBadue U He 60-
JIeBIIMX BHYTPH MOATPYIIIT PA3/IMYHbIX BAKI[UH CTaTUCTUYECKU
3HAYMMBble Pa3lu4¥s YIAJI0Ch OINPeeIUTh TOJIBKO B IPYIIIe
«Cnythuk V» («am-KOBU/I-Bak») — 45,8% nporus 36,5%
(p<0,01) u «CrrytHuk Jlaim» — 2,2% nporus 32,7% (p<0,01).

Brisieno, uro nepenecenxasi COVID-19 o BakiyHammn
YBeJIMYMBaa PUCK BO3HUKHOBEHUSI KOPOHABUPYCHOW MHpEeK-
MY B TIOCTBaKIMHaIbHbIN mepuon — OIII 1,58+0,062 (AU
95% 1,40-1,78).

Takke BaKIIMHUPOBaHHbBIE PECIIOHIEHTHI CO00IaNMu 06
yBeJIM4eHUH 4acToThl Bo3HUKHOBeHUs1 OPY B Teuenue 5 mec.
MOCTBAKI[MHAJILHOTO NIeprojia. [ eHiepHbIX ¥ BO3pacTHBIX pas-
nmuuii B vactore OPY 1o v mocsie BakMHANMY U CTaTUCTHYe-
CKY 3HAUYMMBbIX Pa3/IMuUi MEXy PeClIOHJIeHTaMH1 U3 Pa3HbIX
TPYTIII BaKIMH ONpefeuTh He ynanock. Tak, 39,1% ykazamu,
yto neperecyii OPU aBaxkaw! (mpotuB 11,0% B aHATOTMYHBIMA
nepuop 1o BakiuHatumu, p<0,001), 3—4 snuzona 7,7% (mpo-
TUB 2,3% B aHAJIOTUYHBIHN Mepuoj 10 BakiuHaiuu, p<0,001),
6omnenu He pexe 5 pa3 — 1,8 % (npotus 0,6% B aHATOTUIHBIN
nepuiof 0 BakmuHanuu, p<0,05).

m OBCYXKJIEHUE

HecmoTpst Ha To 4TO B GONBIIMHCTBE UCCIeIOBAaHUH T10-
Ka3aHa XOpOIlI0 COXpaHseMasl 3all[UTa OT TSDKeJIOTo TedeHHs
COVID-19 u pricka eTaqbHOTO UCX0f1a Y BaKIIMHUPOBAHHBIX,
Jlake B CIydae rpeobiiajiaHus B HOMYIISIMY IITAMMOB «J1eJTb-
Ta» U «OMHKPOH» [5], 3a6011eBaeMOCTh HOBOI KOPOHABUPYCHOM
HH}eKIIKel ocTaeTcsl Ha IOCTAaTOYHO BBICOKOM YpPOBHe.

ITo manabiM @BYH «ITHUU Snupemuonoruny PocrioTpeb-
Haznzopa B Poccuu B 2022 ropy 6swu10 BeIsBIIeHo 12 102 028
CllydaeB HOBOM KOPOHABUPYCHON MHQEKINH, U PaKTUIeCKU
B 100% cnyuyaeB mpeobiazian reHOBapHaHT «OMHUKpOHy. I1o
cpaBHenuio ¢ 2021 romom (9,054 mitH city4aeB) Habmonancs
pocT 3abosieBaeMocTy Ha 34,2%. BmecTe ¢ TeM mpu aHanu3e
¢dopM TsoKeCTH HHDEKITH YCTaHOBIeHo, 4To B 2022 roxy npe-
obmaganu jierkast ¥ cpenHsisa Gopmel Tshkectd — 69,1% 1 29,8%
COOTBETCTBeHHO. JlaHHOe siBlleHre MOXeT ObITh CBS3aHO B TOM
YHCIIe ¥ C MacIITabHBIMA MepPONPUSTHSAMU TI0 BaKIIMHAIUU.
Takoke 0TMe4eHO CHIDKeHUe TsDKesloro TedeHus ¢ 2,5% B 2021
roxy o 1,1% B 2022 roxy, ¥ 4aCTOTHI perucTpanyi ITHeBMOHHI
c 22% (2 025 383 ciyuasi, U3 HUX BUPYC UIeHTUUITUPOBAH
B 81,6% cityuyaes) B 2021 rony no 4,6% B 2022 rony ot Bcex
3aperucTpupoBaHHbIX cinydaeB COVID-19 (551 169 ciyya-
eB), U3 HUX BUpYC uneHtudumponat B 80,9% ciyyae. On-
Hako HapaBHe ¢ 3TUM B 2022 rofly yCTaHOBJIEHO IpeBHIIIIeHe
cpenHeMHoroJleTHUX Nokasarerieit (CMII) BupycHoii BHeOOIb-
HUYHOM THeBMoHMM (62,4 B 2022 rony npotus CMII 5,88) u
POCT YacTOThl PETUCTPAIIMU CIy4aeB OCTPOM pecrrpaTopHON
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«CnyTHuK V» («FaM-KOBU-Bak») «annBakKopoHay

MokasaTenb

He Gonen
n=1027 a6c., %

nen He Gonen
65 a6c., n=216 a6

Bonenu nocne

BaKLMHAaLMUK (BCEro) 375 (36,5%)1:2 442 (45,8%)™° 48 (22,2%)"
E:g;;“”ipm 263 (25,6%)™1 297 (30,8%)° 26 (12,0%)
Ae 23(224%) 202%™ 2(09%)
Mocne nBykpaTHoro 89 (8,7%)™ 143 (14,8%)™ 20 (9.3%)

BBedeHusa

MpumeyaHus: *cmamucmuy4ecku 3Haqumasi pasHuua BHympu 2pynnbl Mexoy
6oneBwWUMU U He BosleBlIUMU A0 BakyuHayuu (p<0,05); **cmamucmudecku
3HayuMas pasHuya BHympu 2pynnbl Mexoy bonesBwumMu u He 6o1esuwuMu
0o BakyuHayuu (p<0,01); lcmamucmuyecku 3Ha4umas pasHuya Mexoy He
6oneBwUMU 00 BakyuHayuu u3 gpynnsl «CnymHuk V» u «CnymHuk Jladmy»
(p<0,01); 2cmamucmuyecku 3Ha4yuMasi pasHuua Mexoy He boneBwuMu

00 BakyuHayuu u3 epynnsi «CnymHuk V» u «3nuBakKopoHa» (p<0,01);
Scmamucmudyecku 3Ha4yumas pasHuua Mexdy 6oneBwuMU 00 BaKyuHauuu
u3 epynnbl «CnymHuk V» u «CnymHuk Jlatim» ( p<0,01); ‘cmamucmuyecku
3Ha4umMasi pasHuya Mexoy 60s1eBlUMU 00 BaKyuHayuu u3 epynnsl «CnymHuk
V» u «KosuBak» ( p<0,05).

Tabnuua 2. Yacmoma Bo3HukHoBeHusi COVID-19 nocne BakyuHayuu
B 3aBUCUMOCMU OM OaHHbIX aHaMHe3a

Table 2. The incidence of COVID-19 after vaccination, depending on
the medical history

BupycHoi uadekrnuu (OPBH). Tak, B 2022 rony OPBH nepe-
6oreso 29,1% nHacenenus crpausl (B 2021 rony — 26,25%), uto
Ha 9% mpessiriaer CMII (29059,21 B 2022 ropy npotus CMIIT
20753,87). Kpome Toro, y 830 143 desioBek BBISBIEHO HOCHU-
TenbcTBO Bupyca SARS-CoV-2. BakiuHanuio / peBaKIIMHAIIIO
nporuB COVID-19 B 2022 ropy nonyuwmu 30 743 826 xxureneit
P® (8 2021 romy - 68 862 135)".

[Tocne BakuMHAIMY WK IlepeHeCeHHOM MHPeKIIUU B CITy-
yae a/IeKBaTHOT'O KJIaCCUYeCKOro MMMYHHOI'O OTBeTa JOJKeH
CHU)XATbCSI PUCK MTOBTOPHOTO 3a00JIeBaHUS U TSKeNIol Ma-
Hudecraruu uHdekrmu. Ho ocobenHoctsio Bupyca SARS-
CoV-2 saBnsieTcsl ero ciocobHOCTb OBICTPO MYTUPOBATh C
3aMeHOH IUPKYJSIIUY CTapbIX CyOBapHaHTOB B MOMYJISIIUN
KaXk/ible HeCKOJIbKO MecsineB [6, 7] ¥ 06X0OUTh UMMYHHUTET,
c$hOpMUPOBaHHBIN TpefbInyIel nHeKIHel, 0CO0eHHO Py
BapUaHTe «OMUKPOHY» [7, 8]. B HayuHO# muTeparype npen-
CTaBJIeHbI IaHHbIe 00 YXyALIeHUH COCTOSIHUS 37I0POBbsI IT0CIIe
nepBoii nHdekiuu SARS-CoV-2, 4ro MoxeT SBISIThCS dak-
TOpPOM PHCKa HeOIaronpusTHBIX MOCIIEICTBHUM st 3[0POBbSI
B CJTyyae BO3HMKHOBEHUS IIOBTOPHOM uHpekuu [6].

Craryc BaKI[MHAIIUU OIIpefiesisieTCsl B COOTBETCTBUU C KaK-
JIIM KOHKPETHBIM I'papyIKOM BaKIIMHAIIMH, @ TAK)XKe COCTaBHOM
nepeMeHHOH (Jtobas BaklKHA). Tak, 0 JaHHBIM JIMTEPaTypPHl,
U1 POCCUMCKUX BaKIIWH IIPOTUB HOBOY KOPOHABUPYCHOM UH-
¢exImu 3aBepilieHHON HMMYHM3alMel C4UTaeTcs AByKpaTHoe
BBeJieHHe BaKIUHbBI [9-13]. OnHOKpaTHOe BBefieHHe BaKITUHbBI
He obecrieqnBaeT AODKeHCTBYIOIIeH 3alUThI, HO MOXeT CII0-
COOCTBOBAaTb CHI)XEHHUIO BBIPAXKEHHOCTH KIIMHUYEeCKOM CUM-
nroMaTkd COVID-19 u pucka rocrnyranausaiiy, 0COOeHHO
y MOXWJIbIX JiuIl [14].

[Tpu mpoBefileHHH aHOHHMHOI'O OHJIAMH-aHKETUPOBaHUS
YCTaHOBJIEHO, YTO 3abosesiy B TedeHue 21 IHS mocie BBe-
Ienust BTopo#t no3el 25 (1,1%), a B TedeHue 5 Mec. mocie
JIBYKPaTHOTO BBeleHHs BaKIMHEI — 379 (16,8%) MequuuHCKux

Bonen 0 He Gone.
abc., 54 a6c., % | n=56 a6c., %
)

3a6oneesaeMocTtb COVID-19 oo BakunHauum

Bonen

36 (32,7%)  21(389%)  20(357%) 21 (636%)2 12 (342,85%)*
21 (191%) 17 (31,5%)  15(267.9%) 12 (36,3%) 7 (20,0%)
0 (0) 2(3,7,0%)  1(17,9%) 5 (15,2%)2 0 (0%)
15 (13,6%) 2 (37.0%)* 4 (71,4%)* 4 (12,2%) 5 (142,0%)

COTPYAHUKOB. Cxoxxue faHHble ObuTH 1ostydeHsl . T. Cyxux u
coagT. (2022 r.) Ha KOropTe MeIUITUHCKUX COTPYIHUKOB «Ha-
I[MOHAILHOTO MEJIUIIMHCKOTO HMCCIIeI0BaTeNIbCKOTO IIeHTpa
aKyIepcTBa, THHEKOJIOTUH U NeprHaronoruu umenu B.U. Ky-
nakoBa» MunznpaBa Poccuu (n=2621), BakIIMHUPOBAaHHBIX
«Cnytauk V» u «CrryTHUK JlafiT». ABTOpaMu 1okasaHo, 4To
3bbeKTUBHOCTD BaKIMHAIKMK cocTtaBwia 89,1% (86,9-91,0%)
u 81,7% (73,1-81,5%) 3a Bech nepHoz ¥ 3a TIepUOJ] IOMUHHU-
POBaHMS MITAMMA «JIeJIbTa» COOTBETCTBEHHO. ABTODHI yCTa-
HOBWJIM, 4TO 3MHeMHOIorndeckas 3pPpeKTUBHOCTE 3a BeCh
nepuop HabmoneHus yBenuamiack 1o 96,5% (75,0-99,5%)
Cpeay TeX, KTO IOIy4uyI TPU WIK YeThIpe 103bl BAKIIUHBI [I].

[To HayYHBIM IaHHBIM O NTPOBeJIeHNH BakIMHANKK « CryT-
Huk V» (n = 16 501), omybnukoBaHHbIX B Lancet, yepes
21 neHb MocJie TIepBOU J103bI BAaKITMHBI (JIeHb BBeJIeHHUs J03bI
2),y 16 (0,1%) u3 14 964 y4acTHUKOB B IpyIIIie BAKIIMHAIIUH
ny 62 (1,3%) uz 4902 B rpymre miane6o 6bUT TTIOATBEPXKAEH
COVID-19; a¢pdextrBHOCTD BakiHbI cocTaBuia 91,6% (95%
1IN 85,6-95,2) [10]. Ilo nmpenacTaBineHHbIM TaHHBIM 110 3bdek-
TUBHOCTH «CITyTHHKA V» B [IepUOJI JOMUHUPOBAHUS IITAMMa
«OMHUKPOH» 3¢ EKTUBHOCTD 3aIUTHI OT TOCIIUTAINU3AIUH C
COVID-19 B uccnenoBanuu aBTopoB coctaBmia 85,9% (95%
I 83,0-88,0%) miis Tex, KTo MoiTy4us 6oiiee OHOM J103bl, U
87,6% (95% U 85,4-89,5%) 1 97,0% (95% 11 95,9-97,8%)
IUIs TeX, KTO MOJTy4IusI Dosiee NBYX WX TpexX 103. JbdeKTUB-
HOCTb B CIIy4asx Oosee TsDKembIX GopM Obliia BhIllle, YeM IIpU
MeHee TspKenbix [11].

[TpodunakTrdeckast 3PpPeKTUBHOCTD B TeUeHHe 5 Mec. 10-
CTBAKIIMHAJILHOTO TTepUOoJia TOCJIe MOJIHOTO Kypca BaKIIMHA-
uu «OnuBakKopoHna» B HallleM MCCIeI0BaHUM COCTaBUJIA
78,1% (1N 95% 72,5-87,5%). I1o naHHBIM, MTpe/iCTaBIeHHBIM
A.A. TInockupeBoii u coanT. (2021 r.), apPpekTUBHOCTH Bak-
ruHbl «OnrBakKoponay y corpynaukoB Pocniorpe6Han3opa
cocraBwia 95,8% [12]. CornacHo uccnenoanuio (2021 r.),
npoBenienHoMy HUW nepuarpuy v oXpaHbl 310pOBBS AeTeit
LIKb PAH Muno6phaayku Poccuu (n = 100 yenoBek), momy-
YUBIIKX [TOJHBIM KYPC MIMMYHHW3AI[UM BaKIIMHOM HAa OCHOBE
MEeNTUAHBIX aHTUTreHOB «OnuBakKopona» ¢ 4 deBpais mo
31 mas 2021 roma, onpesneneHo, 4To 3pPeKTUBHOCTh BaKITH-
Hanuu cocrasisieT 6onee 95% [13]. Heobxogumo oTMeTHUTb,
YTO WCCTeOBAaHUS, B KOTOPHIX MOKa3aHa 3pdeKTUBHOCTD
BaknuHanuu 6osee 95%, ObLTH TIPOBeIeHbI C 006s13aTeTHbHBIM
KOHTPOJIEM HAJIMYMsI HYKJIIEMHOBOM KMCJIOTHI B GHOJIOrMYeCKOM
MarepuaJie BepXHUX JIbIXaTeIbHBIX Iy Tei B IOBAKI[UHATLHOM
neprofie (Ma3oK M3 3eBa U HOCA) U OIpefieJieHreM YPOBHS I10-
CTUH(}EKITMOHHOTO AaHTUTEJILHOTO OTBETa K BUPYCY. Y UUThIBasI

1«0 CcOCTOSIHUM CaHUTapHO-3NMAEMUonornyeckoro Gnarononyuns Hacenenus B Poccuiickoit ®enepauvu B 2022 ropy». flocynapcTBeHHbI foknaa. M.: denepansbHas cnyx6a no Hanopy B

cdepe 3awWwumTbl NpaB notpe6uTeneii u Gnarononyyus Yenoseka, 2023. 368 c.
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[I0JTy4eHHble HAMU JJaHHbIe, MOXKHO IIPeJII0JIOKUTh, UTO I1pa-
BWIBHO OpraHM30BaHHOeE JIOBaKI[MHAJbHOEe 00CjefoBaHNe
MamyeHTa CIoCcoOCTBOBAIO MOBLIIIEHHIO 3G(PEeKTUBHOCTH,
TaK KaK CHM)KaJIO PUCK HaIW4MsI BUPYyCa Ha 3Talle MHKyOaIuu
WK CTepTOTO TedeHus MHOEeKITMU (UM ero HOCHUTEeIbCTBA)
[12, 13]. Bonee BbicOKast 4acTOTa BOZHUKHOBEHHS HOBOM KOPO-
HaBUPYCHOM MHQEKITY B HallleM HCCIIeIOBAaHUN MOIVIa ObITH
CBsI3aHa B TOM YHCJIe C TeM, YTO IUIaHUPYIOIIe BaKIIMHAIUIO
He nipoxonwiy [TIP-TecTrpoBanue coep>KUMoro 3eBa M Hoca
Ha HaJIn4re HYKJIeMHOBOM KHCJIOTHI KOpoHaBupyca. [Iposene-
HUe TaKOoT'o UCCJIeJIOBaHM 10 BaKIIMHAIUIIUY B IPYTIIle PUCKa
10 YaCThIM KOHTaKTaM C MHpEKIUel, BO3MOXKHO, MOTJIO OBl
CHU3UTDH KOIIMYEeCTBO 3a00JIeBIINX.

AHanoru4Ho APyry¥M BaKIMHaM NpoduiiakTudeckas 3¢-
$ekTUBHOCTH B TeUeHHe 5 MeC. MOCTBAKIIMHAIILHOTO TIepHo-
na BakiuHbI «KoBuBaky, 110 TaHHBIM OIIpoca pecroHIeHTOB,
cocrasuna 90,0% (I 95% 82,1-96,4%). [To nanubim F0.A.
Becnareix (2022 r.), npy BakUMHALMY B TIepyojie IUPKYIIs-
1MW 3TAJIOHHOTO MITamMMa 3¢ dekTUBHOCTh « KoBuBaky» Ha 113
+7 nenb Takxe cocraBwia 90,9%, Ha 173 £7 — 87,5%) [14].

[Tepuon Halrero uccieioBaHusI IPUIIIeNICs Ha TIepHOJ Tpe-
Thel Y YeTBEePTOM BOJIHBI [TAaHAEMUY, XapaKTepU3YIOIIMICS [IUD-
KyJsinuedt mramma «oMukpon» SARS-CoV-2 [6], uto Moo
OBITH TPUIMHOMN MeHbIIel 3pPeKTUBHOCTH BaKIIMHAITUH, TIPO-
BeJIeHHOM OT 3TaJIOHHOTO YXaHbCKOTO IrTaMMa. Kpome Toro, B
psifie CCTIeJOBAaHUH TTOKa3aHa BOBMOKHOCTb CHIDKeHUs 3bdek-
THBHOCTH BaKIIMHAIIMY C TedeHreM BpeMeHU 1 HHU3Kasl 3allliTa
Ul BapUaHTa «OMUKPOH». 10 TaHHBIM MOMTYISI[MOHHOTO HC-
CIIeJOBaHUs, TP U3y4eHNH 3G PeKTHBHOCTH BaKIIMHAIUH [T0CTIe
[IepBUYHOM IMMYHU3AIMK ABYMS 103aMH BakIMHBI BNT162b2
(Pfizer-BioNTech), ChAdOx1 nCoV-19 (AstraZeneca) mwim
mRNA-1273 (Moderna) u nocse 6ycTepHO J03bl BaKIIUHBI
Pfizer-BioNTech, AstraZeneca v Moderna aBTopsI ycTaHO-
BWJIM CHIDKEHHe IMMYHHOH 3all[UTHI C TedeHreM BpeMeHH. Tak,
yepe3 20 Henenb MOCye BBeleHUs OBYX /103 AstraZeneca He
OBIIIO OTMEYeHO 3aIUTHOTO 3¢ deKTa MPOTHB BapHaHTa «OMHU-
KpOHY, HapaBHe C 3TUM 3¢ ¢$eKTHBHOCTh BaKIMHBI TIOCIIe IBYX
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no3 Pfizer-BioNTech cocraBuna 65,5% (95% U ot 63,9 no
67,0%) uepe3 2—4 Henmenmu v CHU3WIACh 110 8,8% (95% 1M ot 7,0
1o 10,5) gepe3 25 wu 6ornee Hemenb. Cpeiv BaKITMHAPOBAHHBIX
IepBBIM KypcoM AstraZeneca 3¢ppeKTHBHOCTb BaKIIMHBI YBEJTH-
ursack 10 62,4% (95% U ot 61,8 mo 63,0) uepes 2—4 Henemnu
nocie bycrepHoro BBefienus Pfizer-BioNTech u cuusmnace o
39,6% (95% U ot 38,0 mo 41,1) gepes 10 wnu Gosiee Hemelb.
Cpenu nmmyHuzvpoBanHbix Pfizer-BioNTech apdexruBroCTS
BaKIMHBI yBeJIMumIack 0o 67,2% (95% Y, 66,5-67,8) uepes
2-4 nenenu nocne 6ycrepHoro BBenenus Pfizer-BioNTech u
CHM3WIACh 110 45,7% (95% 1Y, 44,7-46,7) gepes 10 wu 6osiee
Herenb. J$deKTUBHOCTh BaKIMHBI IT0CTIe TIePBUYHOIO Kypca
AstraZeneca cocrasuna 70,1% (95% AU, 69,5-70,7) uepe3
2-4 nepenu nociie GycrepHoro BBesieHuss Moderna v cHuKa-
nack 10 60,9% (95% Y, 59,7-62,1) uepe3 5-9 nenens. [Tocne
nepBuyHOro Kypca kombunarmu Pfizer-BioNTech u Moderna
3¢bdeKTUBHOCTh BaKIMHAMU cocTaBuna 73,9% (95% U ot
73,1 no 74,6) uepe3 2—4 nenenu u 64,4% (95% U ot 62,6 mo
66,1) gepes 5-9 neneins [15].

Hammw pesynbraThl pacummpsior 6a3y gpakTHUecKUx AaH-
HBIX U TT0Ka3bIBAIOT, UTO Y NepeHecInyx panee COVID-19 erme
Oosibllle yBeJIMUMBaeTCss PUCK BOSHUKHOBEHUs 3a00J1eBaHuUH.

m SAKJIFOYEHUE

[IpoBeneHHOE aHOHUMHOE OHJIAMH-HUCCIIeIOBaHUe B Iie-
pHuolie IOBCeMeCTHOM IUPKYISAIUU IITaMMa «OMHUKPOH»
II03BOJIWJIO NTPEATIONOXUTh, YTO BaKLUHbI, CO3MaHHBIe /IS
3TaJIOHHOTO IITaMMa, He 00eCledyrBaloT JODKHOM 3alUThI
oT 3aboneBanusl. BaXkHBIM acrieKToM, YBeJIMIUBAIOIIUM PHUCK
3abos1eBaeMOCTH, 0OHapy>KeHHBIM B XOJle aHaJIM3a, ObUT (pakT
nepeHeceHHort SARS-CoV-2 B anamHe3e. JIJisl TOBBIIIIEHHS
3¢ $eKTUBHOCTH NMPOBOJUMBIX MPOTHUBO3NUIEeMUYECKUX
MepOIPUITUN U C Y4eTOM 0COOeHHOCTel PUCKOB, KOTOPHIM
IIOIBEpraloTCsl MeUIIMHCKIe COTPYAHHKY, Ba)KHOe 3HaueHHe
nprobpeTaeT nepcoOHUGUITPOBAHHBIIN OAXO0]] K BAKIIMHAIIUN
JTAHHOM KOTOPTHI, C IOTIOTHUTENIBHBIM UCCIIeIOBaHHEeM COCTO-
SIHWSL UMMYHHOM CHCTeMBbI. P
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Predictors of paroxysmal atrial fibrillation:
Analysis of 24-hour ECG Holter monitoring
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Abstract

Aim - to study the features of the ECG records received by 24-hour ECG
monitoring in patients with paroxysmal atrial fibrillation (AF) and, based on
the data obtained, to determine the main predictors of the development of
this arrhythmia.

Material and methods. A single-center, cross-control study was conducted.
Of all 6630 protocols analyzed, according to 24-hour ECG monitoring, AF
paroxysm was detected in 97 people as an accidental finding. These patients
were included in the main study group. The control group consisted of 99 patients
from the same cohort without paroxysmal AF, having the anthropometric and
comorbidity parameters similar to the patients of the main group.

Results. In the absolute majority (97.9%) of patients in the main group in
whom paroxysmal AF was detected, a special variant of extrasystole was

revealed — early atrial “P on T” type (versus 4.0% in patients in the control
group) [OR 8461.648 (382.1983;187336)]. The number of supraventricular
single, paired and group extrasystoles was significantly higher in the main
group, but the number of ventricular extrasystoles did not differ significantly.
Conclusion. One of the main ECG predictors for the development of
paroxysmal AF in asymptomatic patients is the appearance of supraventricular
extrasystole of the “P on T” type. In the mechanism of formation of AF
paroxysm during supraventricular extrasystole of the “P on T” type, not only
electrophysiological mechanisms play a role, but also the heart biomechanics.
Keywords: extrasystole, predictor of atrial fibrillation, atrial extrasystole,
supraventricular extrasystole.
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O.A. l'epMaHoBa?, k. FanaTtu® 2, J1.A4. KyHu!, A.A. YceHoBa3, H0.6. PewweTHukoBal,
A.B. l'epmaHoB?, A. Ctecpanmnpguct-s

IOIBOY BO «CaMapckuii rocyaapCTBEHHbIM MeauunHckuin yHmeepeuteT» (Camapa, Poccus)
2MIHCTUTYT Hay4HbIX CCIeQOBaHUA CepaeyYHO-CoCYoMCTbIX 3aboneBanunii «Mynstumeankay (Munat, itanus)
SMexayHapoaHas BbiCLas WKona MeanumHbl (buwkek, Kuprmuaus)

“MeamumnHckmin yausepcuteT «PEABU3» (Camapa, Poccus)

STocnutane Huken (AdwHbl, Mpeuust)

AHHOTaUMA

Henb — uayuutb ocobeHHocTr DK -KapTHHBI 110 JAHHBIM CYyTOYHOT'O MOHU-
TopupoBanust IKI" o Xosnrepy y NaleHTOB € MAPOKCU3MaIbHOW GUOpUILIS-
et ipesicepanii (PIT) 1 Ha 0CHOBaHMM NOJTyYeHHBIX NAHHBIX ONPEJeNIUTh
OCHOBHBIE MPEJIUKTOPbI Pa3BUTHSI JJAHHOTO HAPYIIEeHNs] PUTMa.

Marepuan u Metopbl. [IpoBenieHO OJJHOIIEHTPOBOE UCCIIeIOBAHMUE 110 TUITY
Kpocc-KoHTpos1st. I3 Bcex NpoaHamM3upoBaHHbIX 6630 POTOKOIOB, 110 JAHHBIM
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CYTOYHOTO MOHUTOPUPOBaHUS 10 XoinTepy, y 97 4esioBek ObUT BbISIBIIEH ITAPOK-
cuzM PIT kak ciryvaiiHas HaxofiKa. OTH IAalMeHTH! BOILIN B OCHOBHYIO IPYIIITY
rccnefoBanus. [pynmy cpaBHeHus cocraBuii 99 nanueHToB 6e3 mapokcusma
®IT u3 TO¥ ke KOropThI, KOTOpbIe [0 OCHOBHLIM aHTPOIIOMETPHUYeCKUM IT0Ka-
3aTesIsIM ¥ ITapamMeTpaM KOMOPOUTHOCTH COOTBETCTBOBAJIM OCHOBHOM I'pyIIIIe.
Pesynwrarel Y abcontorHoro 6osnbiuHCTBa (97,9%) nanyeHToB OCHOBHOM
IPYIIIBL, Y KOTOPBIX ObLT BbIsiBIIeH napokcuam PI1, perucrpuposaincst 0ocooOblit
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BApUAHT KCTPACKCTOJIMH — PaHHeH Tpecep/Hoii o tumy «P Ha Ty (mpoTus
4,0% y manpieHTOB KOHTpOJILHOM rpymisl) [OR 8461.648 (382.1983;187336)].
Tax>ke JOCTOBEPHO BBIIIe B OCHOBHOH IpyTIie GbIIO0 KOJIMYeCTBO HaPKeIy-
JIOYKOBBIX 3KCTPACHCTOJ, KaK OJ{MHOYHBIX, TAaK M MApHbIX, U IPYNIOBbIX,
KOJIMYECTBO JKe SKeJTYI0YKOBBIX OKCTPACHCTONI JIOCTOBEPHO He OT/INYAJIOCh.

BeiBogsl. OnuuM u3 ocHOBHBIX JKI-peiuKTOPOB pasBUTHS APOKCHU3-
MasbHOu PII 'y 6eCCHUMITOMHBIX ITAIIMEHTOB SIBIISIETCSI ITOSIBIEHHE HA/[KeIy-

JIOYKOBOM 3KCcTpacucTonuy 1o tuny «P na T». B Mexanusme ¢popmrpoBaHus
napokcuama PIT mpu HamKeynoukoBoH aKcTpacucronuu Tuna «P Ha T
WTPAIOT POJIb He TOJIBKO 31eKTPOPU3NOTIOTHIeCKHe MeXaHU3Mbl, HO U 6HO-
MexXaHHYecKasl COCTaBJISIOIas.
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m INTRODUCTION
Atrial fibrillation (AF) is a rhythm disorder prevalent
worldwide. Its incidence in the population is ca. 1-2%, the
number of patients increasing in the older age groups reaching
5-15% by 80 years [1]. In the coming decades, a further growth
of incidence is expected. It is related to an increase of average life
expectancy and to a broader diagnostic search [2—4]. Traditional
risk factors of AF development include modifiable and non-
modifiable risk factors (e.g., smoking, alcohol consumption,
abdominal obesity, age, female sex, etc.). Such conditions as
arterial hypertension, diabetes, coronary heart disease, chronic
heart failure, and chronic kidney disease increase the chance of
development of AF [5-11]. In assessing the risk of development
of the rhythm disorder, its dependence on the age, genetic,
clinical and subclinical factors is also considered [12—-14].
Timely diagnostics and periodic screening are
vital for the finding of AF in patients from high-
risk groups. They include post-stroke patients [15].
Despite the state of knowledge of major risk factors of
AF, to date there is no unified prognosis score of this
rhythm disorder, and the existing models of prognosis
(C,HEST score, MHS, CHARGE-AF score, FHS score
and others) found no wide application [16—19]. Among
the electrophysiological causes, the importance of the
mechanism of re-entry in the start and continuation of
AF, and the structure of pulmonary veins characterized
with a shorter refractory time, are mentioned as highly
important [20]. Some studies describe more frequent
development of AF in patients with extrasystole and
regard it as a predictor of AF in the future [21-23].
However, they do not indicate which specific variant of
extrasystole is the most frequent predictor of AF, and do
not account for specific characteristics of intracardiac
and intra-arterial circulatory dynamics. In our preceding
papers we showed and provided experimental proof of
existence of the so called ‘surging shock’, a phenomenon
that occurs in rhythm disorders and serves as the basis
of circulatory dynamic changes in arrhythmias [24-27].
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m AIM

To study the features of the ECG records received by
24-hour ECG monitoring in patients with paroxysmal
atrial fibrillation and, based on the data obtained, to
determine the main predictors of the development of
this arrhythmia.

m MATERIAL AND METHODS

A single-center, cross-control study was conducted
involving 6630 patients. The object was the 24-hour ECG
Holter monitoring database. The study was performed
on an elective basis to identify disorders of heart rhythm
and control the ST segment dynamics. The patients had
never complained of any malfunction in the heart rate,
had never been diagnosed with AF in their history, had
never had any pathology of the thyroid gland. Of all
6630 protocols analyzed, according to 24-hour ECG
monitoring, AF paroxysm was detected in 97 people as
accidental finding. These patients were included in the
main study group. The control group consisted of 99
patients from the same cohort without paroxysmal AF,
having the anthropometric and comorbidity parameters
similar to the patients of the main group. All patients
underwent the standard laboratory (including lipid
profile and thyroid hormone levels) and instrumental
tests: apart from the 24-hour ECH Holter monitoring,
they had transthoracic echocardiography (EchoCG),
Doppler ultrasonic examination of brachiocephalic artery
(BA USDG), and, when indicated, stress EchoCG with
exercising or adenosine, or coronary arteriography.

24-hour ECG Holter monitoring was performed using
the “Myocard-Holter-2” device manufactured by NIMP
ESN LLC, Sarov, Nizhny Novgorod Region (sensitivity:
99.99%, specificity: 100%; detection of atrial complexes:
sensitivity: 99.57%, specificity 99.84%). In the 24-hour
ECG monitoring the following major parameters were
analyzed: sinus node; heart rate analysis, including
circadian rhythm that was matched against the patient’s
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physical activity journal; supraventricular and ventricular
ectopic activity; pauses and blocks; ST segment and PQ
and QT interval dynamics; heart rate variability.
Statistical processing of data involved principles
of evidence-based medicine. First, the normality of
distribution of analyzed parameters was determined.
In the event of normal distribution, parametric criteria
were applied (quantitative variables were characterized
by finding the mean value and standard deviation,
intergroup comparisons by single-factor dispersion
analysis with indication of the F criterion, ‘df’ degree
of freedom and ‘p’ statistical significance); in the event
of abnormal distribution, non-parametric criteria were
applied (for quantitative values, medians and quartiles
1 and 3 were indicated, Q1 and Q3, and intergroup
comparisons were performed by Kruskal-Wallis
method using the statistics values H and ‘p’). We
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disorder have found no broad application. The most
widely studied C2ZHEST score, validated on the Asian
and Caucasian populations involving over 711,000 people,
include the following in the risk parameters of AF: chronic
obstructive pulmonary disease, arterial hypertension, age,
systolic heart failure, diseases of the thyroid [20]. Other
prognostication scores (FHS score, CHARGE-AF score,
ARIC score, WHS score, MHS, JMC score, Shandong
score), studied on smaller cohorts, include anthropometric
parameters and secondary illnesses as risk factors, and
take into account the dimensions of the cardiac chambers.
Not a single model takes into account the specifics of the
ECG pattern. When possible mechanisms of paroxysmal
AF are explained, researcher focus specifically on the
electrophysiological component of arrhythmia. We believe

. ¢ F 53 (27,04%) 53 (27,04%) 2-0.000
Sex, n (% %=0,000,
Eonadfergd ?llffelren.cf(?s between groups at p<0.05to ~ Sex.n(%) M 44 (22,45%) 46(23,47%) <0991
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ventricular ectopic activity (Table 1). median (QL, O3 0,0(0,0,0,0) 00(00,00  "\Z57e3
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ST segment was consistent among the groups. In 2R max s, median 706 19) 54 rg Hel4172
other words, the patients with paroxysmal AF inthe (Q1, Q3) R DR p<0,001
main group showed characteristic changes in the %E;adr{‘zgfu&m 0.0 (0,0, 2,0) 0.0(0,0,0.0) ;':&10'3132'
rhythm and conductivity that were more marked as _ 9 9
: ST depression, | No 84 (42,86%) 91 (46.43%) 5oy 377,
compared w'1th the cgntrol group. The groups were (%) Yes 13 (6,63%) 8 (4,08%) p=0,305
comparable in the main demographic characteristics. E—— No 95 (48,47%) 99 (50,51%) 12=0526,
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m DISCUSSION

The papers published to date have no unanimous

opinion on the efficacy of prognosis of paroxysmal
AF in the population. The existing scores of
forecasting the risk of development of this rhythm
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Notes. Normal distribution of characteristics was not observed.
MpuMeyaHus. HopmanbHoCMb pacnpedenieHusi NPU3HaKoB He cobodanach.

Table 1. Main parameters of 24-hour ECG Holter monitoring in patients of
the main and control groups

Tabnuya 1. OCHOBHble OaHHble aHanu3a Cymo4H020 MOHUMOPUPOBaHUSsI
3Kl no Xonmepy y nayueHmoB 0CHOBHOU U KOHMPObHOU egpynn
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that the biomechanical component is also to be taken into
consideration, as well as intracardiac hemodynamics that
can explain, among other things, the processes of heart
remodeling that occur during AF.

With the premature atrial extrasystole ‘P on T’, the
systole of atria in the axtrasystolic beat usually occurs
at the peak or the descent of the T wave of the preceding
beat. At that moment, the period of ventricular emptying
is over. The increase of pressure to the atrial systole will
not be sufficient with this variant of the extrasystole
to overcome the intraventricular pressure and create
conditions for the atrioventricular valves to open.
Therefore, the atrial contraction under extrasystole ‘P
on T’ may be considered isometric or isovolumic since
there is no movement of blood to the ventricles. In our
opinion, this may end up in creation of conditions for
the dilatation of the left and the right atria, especially
if the onset of the ‘P on T’ extrasystole is frequent or
regular or there appears atrial paroxysmal tachycardia.
The changes in the biomechanics and hemodynamics
similar to the ones described above may occur during
the extrasystole from the atrioventricular node with
simultaneous excitation of the atria and ventricles and
during extrasystole from the atrioventricular node with
excitation of ventricles preceding excitation of atria.

Considering our clinical experience, we can state that
the pharmacological therapy of these specific variants

of extrasystole with anti-arrhythmia drugs seems, in our
opinion, the optimal prevention of AF paroxysms.

m CONCLUSION

One of the main ECG predictors for the development
of paroxysmal AF in asymptomatic patients is the
appearance of supraventricular extrasystole of the “P on
T” type.

In patients newly diagnosed with paroxysmal AF, this
rhythm disorder precedes the paroxysm and is seen in 95
(97.9%) patients, whereas in the control group only in 2
(2.1%) individuals [OR 8461.648 (382.1983;187336)].
This means that the possibility of development of
paroxysmal AF in patients with this variant of extrasystole
is 8461 higher than with its absence.

Considering the data obtained, the patients with
supraventricular extrasystole of the ‘P on T’ type are
recommended a long-term ECG Holter monitoring (three
or more days) to diagnose paroxysmal AF; in the event
the latter is diagnosed, respective treatment compliant
with applicable standards is recommended, including
prevention of cacrdioembolic stroke for this category
of patients.

In the mechanism of formation of AF paroxysm during
supraventricular extrasystole of the “P on T” type, not
only electrophysiological mechanisms play a role, but
also the heart biomechanics. =
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AHHOTauus

Amnomanus Kummepiie npezicrasiisieT co00 0fiHy U3 pa3HOBUIHOCTeH aHO-
MaJiuii KpaHHOBepTeOpasbHOTO Iepexofia. B HacTosiee BpeMsi OHa SIBJIsIeTCSt
OJJHOM U3 IVIaBHBIX IIPUYMH Pa3BUTHs BepTeOpoOaswiIsipHOM HeJjoCTaTo4-
HOCTH, BepTebpanbHOro 60J1eBOro U BereTaTUBHOIo CUHIpoMoB. HecMorps
Ha I0CTaTO4YHOe KOJIMYeCcTBO MyOiiuKalnuil o JaHHOU npobiieMe, aHOMaHs
KumMmepiie o cux nop ocraeTcst He 10 KOHIa u3yyeHHoW. Henocraroynas
MHGOPMUPOBAHHOCTD Bpadell [IePBUYHOIO 3B€Ha O JAHHOM IIaTOJIOTHH, pa3-
HOOOpa3Hble KIIMHUYeCKHe IIPOSIBIIeHUs], OTCYTCTBHE ITaTOTHOMOHUYHBIX

HEeBPOJIOTUYeCKHUX CHHIPOMOB, CIIOXHOCTb aHAJIM3a JAHHBIX BU3yaIHU3a[iIN
006y CIIOBNIMBAIOT TPYAHOCTH BBISIBIIEHUSI 3TOM aHOMAIHH.

B crarbe onucaHbI SIMIEMUOIIOTHS, TTATOreHe3, KITMHUYecKast KapTHHA aHO-
Manmy KuMmepiie; npefcraBiieHBl COBpeMeHHBIe METOALI ee JUArHOCTHKU
(cionpmnorpadus, Y3U, MPT, MCKT u nip.) 1 crioco6bl JiedeHus], a TaKxe
0603HaYeHbI Iy TH UX ONTUMHU3ALNH.

KimoueBsle ciroBa: anomamvst KrimMepiie, Bepre6po6a3misipHast HeloCTaTod-
HOCTb, JIedeHrie 6071, BepTeOpaIbHbIH O0JIeBOM CHH/IPOM, IIePBUKOKPAHHAIITHSL.
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Kimmerle anomaly as a cause of vertebrobasillary
insufficiency and vertebral pain syndrome

Anton V. Yarikov® 23, Anton O. Logutov?, Sergei V. Romanov}, Olga P. Abaeval,
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1Privolzhsky District Medical Center FMBA (Nizhny Novgorod, Russia)
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4Far Eastern District Medical Center (Vladivostok, Russia)

Abstract

The Kimmerle anomaly is one of the varieties of craniovertebral junction
anomalies. Currently, it is one of the main causes of vertebrobasilar
insufficiency, vertebral pain and vegetative syndromes. Despite a sufficient
number of publications on this problem, the Kimmerle anomaly still remains
not fully understood. Insufficient awareness of primary care physicians
about this pathology, a wide variety of clinical manifestations, the absence
of pathognomonic neurological syndromes, the complexity of the analysis of

imaging data cause difficulties in identifying this anomaly. The article describes
the epidemiology, pathogenesis, and clinical picture of Kimmerle anomaly.
Further, the paper presents modern methods of its diagnosis (spondylography,
ultrasound, MRI, MSCT, etc.) and treatment. In conclusion, the authors present
ways to optimize the diagnosis and treatment of Kimmerle anomaly.
Keywords: Kimmerle anomaly, vertebrobasillary insufficiency, pain
management, vertebral pain syndrome, cervicocranialgia.
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m BBEJIEHUE

1923 rony H. Hayek omnucan aHomanuio KpaHUOBep-

TebpaJbHOTO TIepexojia, KOTOpas MpejCcTaBiiseT COOoM
KOCTHYIO nepeMbluKy [1]. OHa jTokanmusyeTcss Mexay 3aJHUM
KpaeM cycTaBHOro orpoctka Cl u 3aHelt rpaHuIelt ero Ayru
1 popMUpYeT OTBepCTHe, Yepe3 KOTOpOe IPOXOIST II03BOHOY-
Has aptepus (IIA) u 3atbutounslit HepB [2]. B 1930 ropy aty
aHomauio noapo6bHo onucan A. Kimmerle (Benrpust), 06-
paiifasi BHUMaHHe Ha TO, 9TO JJaHHOe N3MeHeHNe MOXeT IIpH-
BOIIUTH K BepTebpobasuisipHoi HefpocTarodHocT (BEH), Bep-
TeOpaspHOMY 00JIeBOMY CHH/IPOMY U OCTPOMY HapyLIeHUIO
mo3srosoro kpoBoobparttenus (OHMK). B nocnenytomem ona
nony4usia Ha3saHue aHoManus Kummepne (AK) [3]. Hasnee H.
Krayenbuhl u M.G. Yasargil nipu usy4eHuu peHTreHorpaMm
11eliHoro otaerna no3BoHovyHrKa (I11OIT) o6Hapyxunu 3Ty ma-
TOJIOTHIO y TIAIIeHTOB C BepTebpo0asuiIsipHON HefoCTaTou-
Hoctbio (BEH) [4]. AK — 3T0 3K30CT03 aT/IaHTO3aThIIIOYHOM
MeMOpaHbI, pacroaralouics B 06acTi KpaHUOBepTeOpasib-
HOTO Ilepexofia, KOTOPBIH popMUpYeT KOCTHBIN MOCTHUK MeXITy
cycraBHBIM oTpocTKoM C1 u ero 3aiHelt gyroii (3agHAN WK
MeIMaIbHbIM MOCTUK) W/WIM CyCTaBHBIM U MONIEPeYHBIM OT-
poctkom C1 (bokoBoit MocTuK) [5]. IIpu AK V3 cerment [TA
3aKaT B KOCTHOM KaHajle BMeCTO OOBIYHOTO PacIoJIoXKeHUs
B sulcus arteriae vertebralis. B xocTHbII kaHa TakXke MOTYT
OBITh BKJIIOUeHB! II03BOHOYHAS BeHa, 3afHss BeTBb Cl ko-
pelllka ¥ cuMnathdeckue okoH4aHus. AK nMeeT HeCKOJIbKO
CUHOHMMOB B Hay4HOM uTeparype: foramen arcuate, foramen
arcuate atlantis, foramen retroarticulare, perior, ponticulus
posterior et ponticulus lateralis atlantis, ponticuli posticus,
canalis Bildungidunge; mpu HerosiHOM BapuaHTe CTPOeHUS —
clinoid bridge [6]. B MKB-10 knaccudurmpyercs xak: Q76.4,
165.0, M47.0, M53.0, M85.0, G45.0, G99.2.

m [TEJIb

[TpoBenenve aHanM3a COBpeMeHHOM Hay4YHOM JIUTepaTyphl
T10 SNUJIeMHOJIOTHH, [TaToreHe3y, IMarHoCTHKe U jedeHnio AK,
IIpeiCTaBJIeHHOM B 6ubnmuoTekax eLibrary, PubMed.

m DIINUJTEMHNOJIOT A

Hapsny ¢ mansdopmanueit Apaomnbia — Kuapuy, mnatrnbasu-
elt, baswIsipHOM uMNpeccuel, accumusinuedt Cl, rumnoriasu-
e v artazueit 3asHeit myru C1 AK oTHOCHTCS K OTHUM KX ca-
MbIX YaCThIX aHOMAJTH KpaHHOBepTebpaibHoro epexona. AK
BcTpedaetcs B 18,8% HabmromeHuii — 1o JaHHBIM CEKITMOHHbBIX
HaxonoK, 17,2% — npu anamuze MCKT, 16,6% — o jaHHbIM
criongunorpaduu [7]. 3aboseBaHre OMMHAKOBO BCTPEYAeTCS
KaK y MY>4YHH, Tak 1 y xeHmuH (15,8% u 14,6% cooter-
crBerHo) [8]. [Ipu uccienoBanuu 305 UHITUAEHTOB BPOXIEeH-
Hot AK, o nanneiv H.A. llukyHoBa u coasr. (2014 1), B 42%
ciydaeB umenack AByctoponHsis AK. [Ipu aTom nmoiHoCThIO
CUMMeTpPUYHO CHOPMHPOBAHHBIN KaHal Habmomancs B 29%
ciy4aeB, HelmonHbIN — B 13%. B 19% ciyuyaeB obHapyxeHa
nBycropoHHsis acummerpuyHas AK, a omHocToponsss AK — B
39%. W3 omHOCTOpPOHHUX OTMedeHa jeBocTopoHHsIs (30%),
pexxe — npaBocToponHsis (9%). B city4dae 1eBocTOpoHHETO Ka-
Hana [TA on 6611 HeronmHbIM B 16% HabIItoeHy , TOJTHBIM — B

Hayka n nHHoBauuu B meguuuHe T.9(1)/2024

14% [9]. Crenenb occudukanuu 6oposast [TA mpu AK mpen-
cTaB/ieHa B Ta0ume 1.

KnvHaudeckasi kKapTrHa MOXKET MTPOSIBISITHCS TIPU 0CCUbU-
karuu cBsaski 111 u IV kitaccos.

m ITATOT'EHE3

[Tarorene3 BBH npu AK octaercst cioxubim [10]. TTA
HHUIKOTTIA He 3aHUMaeT Bcero o6bemMa oTBepcTHsl (0OBIYHO OKO-
710 35% oT ero o6bvema). Pubpo3Hast TKaHb, OKPY)KAIOIIast
[TA, ee BeHO3HOE U CUMIIAaTHYeCKOe CIJIeTeHHe, a B 06y1acTu
3amuedt iyru C1 v 3aTbUIOYHBIN HEPB, CITYXKaT JIIsk HUX KapKa-
com [11]. AK npuobpeTaeT KIMHUYECKYIO 3HAYUMOCTh HU3-3a
yTparsl anacTudHocTy 1A, mopakeHHOM aTepockiepo3oM
WJIM BaCKYJIUTOM, [lepUapTephaibHOTO PyOI[0BOTO IIPOIIecca,
cTerneHu 0CCUGUKAIIUU CBSI3KH, HAJIMYUS JPYTUX aHOMAJIUI
KpaHWOBepTeOpaibHOUM 061aCTH, HECOOTBETCTBUS IITUPUHBI
[TA v BeNWYMHBI OTBEPCTHS B KOCTHOM KaHaJie, HaJIM4us
octeoxouapo3a LIOIT u ap. [12]. Kpome mexaHudeckoro
Bo3zercTBus Ha [TA npu AK cBsI3KOM TPOUCXOAUT U CHU-
»keHre MobubHOCTH V3 cermenTa [1A nipu nBwxenuu I1A ¢
pasBuTHeM ee komipeccuu [13]. IIpoucxonut pasapaskeHue
cuMITaTudeckoro ciuierenus [1A u pa3BuTHe apTepuaIbHOTO
cna3Ma ¢ popmupoBanuem BBH [14]. Takxe cymecTByer
Teopusl HapyIleHusi BeHO3HOTo oTToka ripu AK, npu koTopoii
MpOUCXoauT KoMiipeccus [IA BeHO3HBIM CIJIeTeHUeM, U3-3a
4Yero HabJtoiaeTcsi CHUXKeHre 065eMHOTo KpoBoToKa 110 1A,
pa3utue BBH.

m K/IMHUYECKAS{ KAPTUHA

B 6omnbimunacTBe Habmonenuit AK nportekaetr 6eccum-
ntomHo [15]. Knunudeckast kapruana BEH pasBuBaetrcs
nuntb y 1,0-5,5% nanunentos!. Bo3pelicTBre TpUrrepHbix
daktopoB (xabicToBbie TpaBMbI IIIOII, mpebriBaHMe B He-
dusronorudHo no3e (TUMep3IKCTeH3UH, pOTaIluH TOJIOBLI U
JIp.) BBI3bIBaeT obocTpeHue cuMnToMoB [16]. Knuaudeckas
kaptuHa AK xapaktepusyercss MHOroobpasueM CUMIITOMa-
THKH, YTO CO37jaeT TPYOHOCTH B ee quarHoctuke [17]. Ilamu-
eHThl ¢ AK mymmTenibHOe BpeMst HabJTIONAI0TCs C pa3iuIHbIMU
JIMarHO3aMU: HeBPaJITHsl 3aTbIJIOYHOTO HEPBA, OCTEOXOH P03
[IOI1, murpens, 1edanrus, TooBHAsI 60JIb HATIPSIXKEHUSI,
BCIl, nepBukobpaxuairus, CHHKOTIaJIbHbIe COCTOSTHUS UITH
npocto BBH 6e3 yTouHeHUS ee 3THOJIOTUM U IaTOTeHe3a.
JlaHHBIe MalMeHTH! NONTy4al0T pa3HOPOiHOe 0bcyeioBaHNe
Y JledeHue, 9TO B pe3yJibTare He 1M03BoJiseT CHOPMHUPOBATh
HeoOXOIUMYIO TaKTUKY JiedeHus [2]2.

Knunudeckas kaptTuHa AK BkJtouyaeT HECKOJIBKO CHH-
JIPOMOB.

m BbipaxeHHOCTb occudukaumum

| HET occudukaLmmn
I occudpukaumsa >1/2 6oposzapl ans NA
1l occudukaums Beeit CBsA3kK, HO ecTb Goposna

v nosiHas occudukaums, o6paayioLlas KOCTHbIA MOCTUK Hag MA

Tabnuua 1. Knacc occugpukauyuu 60po3ds! MA npu AK
Table 1. The class of ossification of the VA furrow with KA

1bBoB W.C., NlykbaHumkoB B.A., MpuHb A.A., 1 ap. Cnocob Xupypruyeckoro NeveHus nauueHToB ¢ aHoManvein Kummepne. MateHT Ha n3obpetenve RU 2648007 C1, 21.03.2018.

3anBka Ne2017113142 ot 17.04.2017. https://i.moscow/patents/ru2648007c1_20180321

2Cupop M.B., OcuHuesa J1.B. Cnoco6 anarHocTukv aHoManum Kummepne. MNateHT Ha usobpetenne RU 2240042 C1, 20.11.2004. 3aseka Ne2003110834/14 ot 15.04.2003.

https://www.freepatent.ru/patents/2240042
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1. BoneBo¥ CUHIPOM: TeMUKPAaHUAJITHH, OOJTH B 3aThUIOYHOM
obnactu u [11OT1, conpoBoxaarorriecst pOTONCUIMH U BbITIazie-
HUSMU Tio51e# 3penvis [6, 18]. BonbIMHCTBO ManyeHToB oTMeYa-
IOT TIOsIBJIeHHe FOJIOBHOM D0JIM eXXeIHeBHO, [TPeNMYIIeCTBeHHO
nocyie cHa. bomu, Kak IpaBuIio, YCHITMBAIOTCS OCTIe ITUTeTbHON
CTaTU4IeCKOlM Harpy3ky, GU3NYecKoi Harpy3kH, Kamnuist. bom B
[IOIT HoCsT MpHCTYTIO0Opa3HbIM XapakTep, paclpoCTPaHsSICh
B HaJ[TIJIedbe, [1eY0 WK 3aThUIOYHYI0 00JIacTh, a MHOITIA B 30HY
BHYTPEHHETO yXa, I71a3a, 33JHIOI0 CTEHKY IJIOTKH, YeJIFOCTH.

2. Cunnpom BBH, koxiieoBecTOyrisipHble HapyIeHus], I1po-
SIBJISIIOINIMeCs. B BUIe TosoBokpy>keHu [19]. [Ipu atom Hamo
MIOHKMMATh, YTO I10]] TEPMHUHOM «TOJIOBOKPY>KeHHe» IMallieH-
ThI T10/IPa3yMeBalOT CaMble pa3lU4YHbIe OILIYIIeHHs: YYBCTBO
MajieHus1, BpallieHus, JyPHOTHI, HeYeTKOro 3peHusi, Hapylile-
HUS KOHIIeHTpaIluy BHUMaHUS, IAaTKOCTU MTOXONKU U T. 1. B
KJIMHUYeCKOM KapTHHe Ha OCHOBAaHMU CYOBeKTUBHBIX JaHHbBIX
BBIJIEJISIIOT OCHOBHBIE BU/IBI TOJIOBOKPYXKEeHHI — CUCTeMHbIe U
HecrcreMHble [20]. CucTeMHOe TOJIOBOKpY>KeHHe OTOX/IeCTBIIS-
IOT C TIopa’keHWeM BeCTHOYIsIpHOTO arnapara. [lockonbky na-
I[UeHTHI KpaiiHe HeloCIIeJoBaTeIbHbI B CBOMX aJjlobax 1 JIeTKo
WHTYIIMPOBaHbI B ONMCAHUM CBOMX CUMIITOMOB, IIPaKTUYeCKU
V K@XIOTo MaIyieHTa MOXXHO HalMTH IPU3HAKY BCeX BapUaHTOB
roJIOBOKpYXeHHs. [loaToMy momMuMo omnpefieneHus MOATUIIA
TOJIOBOKPY>KeHUsI BAXKHO YCTAHOBUTbH JIPyTHe XapaKTepPUCTUKU
TOJIOBOKPYKeHHUs (IVIUTeJIbHOCTb: TIOCTOSIHHOe, ITPUCTYTI00-
OpasHoe, < 1 MuH., > Yaca, > CyTOK), HaJInune Tpurrepa (us-
MeHeHUe [10JI0KeHHs TeJla WK CTIOHTaHHOe), a IIPU [T0/I03peHUH
Ha BepTeOporeHHbIe TOIOBOKPY>KeHUSI HEOOXOUMO BBISICHUTH
CBsI3b TOJIOBOKPYkeHUs ¢ fBrkenreM B IIIOII. 7Kano6sr Ha
CUCTeMHOe T'OJIOBOKPY>KeHHe U IIaTKOCTh ITPU X0ofib0e 4acTo
COYeTAIOTCS C IApaKy3usMH (LIIyM B yXe) U JIeTKUM CHIDKeHU-
eM CJTyxa, IITyMOM U 3BOHOM B VIIIaxX, HapyIIeHUsIMU IIPY BbI-
MIOJTHEHUM KOOPAMHAIIMOHHBIX P00, IIOTeMHeHKeM B IJIa3ax,
OILITyIIeHUeM TIecKa B IVIa3ax, KpaTKOBpeMeHHOH roTepeii 3pe-
Hus, poToncusamMy, naMeHeHueM poHALIMY, [JIOTaHHUSI, COIPO-
BOXKIAIOLIUXCS TOLIHOTOM, PBOTOM, HUCTAarMOM, JU3apTprey,
JUIIONMeH, TOBBIIIeHHON yToMIsieMOCTbio. OCO6eHHOCThIO
BBH npu AK sBnsiercs ee cBs3b ¢ asmkenueM B 1011, uro
BBIHY’KIIaeT [TallMeHTOB 3aHUMaTh OIpeJieIeHHyto 1o3y. JIBrke-
Hud B [IIOI1 MoryT npoBoIipoBaTh IIpoIiece fecTabrnn3ayn
KpoBoobOpariieHus B nmopakeHnHoi [1A u crats npuunHoit BEH
o Mexanusmy Bow Hunter Stroke (cunnpom «iydnukay) [9].
Bcrpeuarorcs paccTpoiicTBa 4yBCTBUTENBHOCTH, MO3YKEUKOBBIE
U Oyrib0apHble CUMIITOMBI, MOHO-, TIapa- WX TeTpariapesbl, BHe-
3arHble najieHus 6e3 rorepu cozHanus (drop-attacks), BHe3ar-
Hble MaJleHNs C MoTepeil Co3HaHUS (CUHKOMAJIbHBIN CUHAPOM
‘YHTepXapHITIeiITa).

3. BereratuBHbIM CHHAPOM. XapaKTepu3yeTcsl IaHM4YeCKUMU
aTakaMH C BO3HMKHOBEHHeM YyBCTBa «IIPHJIMBA Jkapa» K T'oJIoBe
wm 10T, cTpaxa, TpeBory, yaybsi. UX nimTesibHOCTb Bapby-
PyeT OT IeCcSITKOB MUHYT JJ0 HeCKOJIbKUX YacoB [21].

AK sBsieTcst omHAM U3 OCHOBHBIX (PaKTOPOB PUCKA paHHe-
ro passutust OHMK [17, 22]. UMeroTcst TaHHBIE O KITMHUYe-
CKUX CJTy4asix OCTPOM IOTepH CiIyXa ¥ CIMHAIBHOTO UHCYIIBTa
mpu AK [23].

Boipenstor Tpu crenenu Tsokectu AK mo mikane C.A. T'y-
niseBa (Tabauna 2).

Tspxects AK MOXXHO oneHHBaTH 1O IiKajie PaHkMHA, Moniu-
$UITMPOBAHHOM ITTKajIe UCXoAoB [1a3ro U UHAEKCOM MOOMIIb-
HocTy Puepmu (Tabmmma 3) [24, 25].
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m JINATHOCTHUKA

[TpocTeiM U gocTymHBIM criocobom auarHocTuku AK sB-
nsietcs cnongwiorpadust [26]. [To MCKT orenuBaetcs kiacc
OCCUPUKAINU CBSI3KU, OPUEHTAIHs BO GPOHTAIBHOM U CaruT-
TanbHOU M1ockocTsx [27]. C momombio MCKT-anruorpaduun
MOXHO OIleHUTh xof [IA OoTHOCHTEIBPHO KOCTHBIX KOJIell,
KJIacC O0CCUPUKAIIMH CBSI3KU U aTepPOCKIIepOTHYeCKOro Iopa-
skenus [1A, onqHO/AByCTOpOHHEe TopaXkeHHe U BOSMOXKHOCTD
aKcTpaBasanbHoU KoMmipeccuu [TA [28]. Taxke mo MCKT-
aHrvorpadvy HeoOXOIUMO OIeHUTh 3aMKHYTOCTh Busnusu-
eBa Kpyra, HaJIn4ue ¥ paclpoCTPaHeHHOCTh aTepoCKIepOTH-
YyeCcKoro mporiecca B 6paxuoriedaabHbIX U UHTPaKpaHUAIbHBIX
apTepusixX. YIBTPa3BYKOBBIMU [TPU3HAKAMU 3KCTPaBa3aibHOTO
Bo3zeiicTBus Ha [1A sBsIOTCS JTOKaNnbHOE YCKOpeHWe Kpo-
BOTOKA B MeCTe KOMIIPeCCHUU U MeXXCTOPOHHSIS aCUMMeTpHs
CKOpPOCTH KpOBOTOKA. [IpsiMBIM JOKa3aTeslbCTBOM 3KCTPaBa-
3aJIbHOTO BO3ENMCTBUS CIMTALTCS TOJIOXKHUTeNIbHAsK I0OBOPOT-
Has mpoba, Ipy KOTOPOH B OTBET Ha IIOBOPOTHI T'OJIOBHI IIPO-
VICXOITUT BbIPA’KeHHOe CHM)KEHHEe CKOPOCTH KPOBOTOKA B V4
cermenTe [TA ripu TpaHCcKpaHWAIBLHOM HccienoBanuu [29, 30].
Y marueHToB MpY POTAIIMOHHBIX TTPo6ax (C 3a71ep>KKoM B JaH-
HO¥M MO3UIIMY KaK MUHUMYM 2 MHH.) HaOJIfoiaeTcst SKCTpaBa-
3aJIbHast KOMITPeCCHs C UPPUTATUBHBIM BIIMSIHHEM Ha CKOPOCTh
kpoBoToka 110 [TA [31]. B kauecTBe IrarHoCTAIECKOTO IOpOTa
OTMeYaeTCsl CHUKEHUe ITMKOBOM CUCTOJIMYeCKOM CKOPOCTH >
30%. AcummeTpus kpoBoToka 110 I[TA Ha 70% sBmsieTcs pu-
3HakoM AK wmu ux crenosa. [TonHorenHoe BeimonsHenve Y3U
¢ GYHKIMOHATIBHBIMU NTPO6aMU 3aHKMaeT MHOTO BpeMeHH U
JOJDKHO BBITIOJHSTHCS IO TIOKAa3aHUSIM, HallpuMep, IIpU Ha-
nuun y nanuenTta ¢ AK BoipakeHHo# knuHuKY BEH.

MPT unu KT ronoBHOro Mosra UCIosb3yioT 7151 Bepudu-
KaI(uu 30H uiemu [4, 32, 33]. MPT IIOII mo3BomnsieT Bbi-
SIBUTh WM UCKITIOYUTD MATKOTKAHHYIO IPUYUHY KOMIIPeCCUU
[TA. UepebpanbHas anruorpadusi faeT BOSMOXXHOCTb BU3ya-
JIM3UPOBATh COCY[BI B IMHAMUKe U KIMHUTUPOBATh MOJIOXKeHHe
[IIOII, mpu koTOPO# BBIABIAIOTCS Tpr3Hakyd BBH.

K mononHuTenbHbBIM MeTo[aM TIpH ITpoBeieHuH TuddepeH-
I[UAJIbHOM TMarHOCTHKU MOXKHO OTHECTU BeCTHOYIOMEeTPHIO —
MeTOJ] UCCIIeI0BaHMsl, BKJIFOUAIOIIIMI pSi/i TECTOB, IPOBOIUMBIX
IU1s1 oTipefiesieHHs GYHKIIMOHAIBHOTO COCTOSIHUSI ¥ YPOBHS
nopakeHus: BecTubynsipHoro aHanusatopa. uddepennu-
anbHbIN auarHo3 AK mpoBonsT co ciefyromumu 3abonesa-
HHUSMU: aTepOCKJIePOTUYeCKUN CTeHO3 WU MaToJIoTHdecKast
H3BUTOCTD OpaxuoriedasbHbIX apTepui, creHo3 ITA Ha apyrux
YPOBHSIX, AUCKoocTeoduTHast komnpeccus [1A, ronoBHas 60mb
HaTpsDKeHUs, HeWPOIUPKYJISITOpPHAs TUCTOHUS, CUH/IPOM Be-
reTaTUBHOM MUCcPyHKINY, O0j1e3Hb MeHbepa, BeCTUOYIIIPHBIN
HeNpPOHUT, TaOUPUHTHUT, CUHIPOM MOCTOMO3KEYKOBOTO YTIJIa,
orryxonu [V xemnynouka, JereHepaTUBHO-IUCTpodHdeckye 3a-
6onesanus [10OI1, 6omne3nn Takascy [34, 35].

renen | o

Hanuuue Gonel B COMETAHUM C TeMOAMHAMUYECKUMMN

I (nerkas) HapyLwweHuamu (npuaHakm BBH)

K NIerkovi CTeneHn NpUcoeanHsIeTCsl BereTaTuBHbIN CUHAPOM
NepMaHEHTHOro M NapoOKCM3MasbHOro XapakTepa ¢ YacToToM
3-4 pa3a B rop

Il (cpenHsisa)

4acCTOoTa OCHOBHbIX CUHOPOMOB BapbUpPYeET OT eXXeMeCAYHbIX

Il (rspxenas) [0 eXeHefenbHbIX

Ta6nuya 2. CmeneHu msbkecmu AK no C.A. l'ynsesy
Table 2. Severity of KA according to S.A. Gulyaev
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MoaunduumpoBaHHas WUHpekc Mo6unbHocTH

nerkasi: CMMNTOMbl 3aboneBaHVs Ny NPU U3NYECKOt Harpyske 14-15
1] cpenHsas: ronoBHas 6ok 1 cumMnToMbl BEH Heckonbko pas B Te4eHue ropga 1 8-13
TSHXKENas: NaUUeHTbl BbIHYXAEHbI HAXOAUTLCS BONbLIYIO YacTb BPEMEHU B MOJIOXEHUN Nexa,
n BO3HWKHOBEHWE NPUCTYNOB rofI0BHOW 60511 / ronoBoKpyeHnsa npu potauum LLOM >3 <7

nnu BepTukannsauum

Ta6nuua 3. padayus knuHu4eckux cumnmomoB AK no cmeneHu
BbIpaykeHHoCMu

Table 3. Gradation of KA clinical symptoms by severity

m JIEYEHUE

O6bem u TakTHKa JedeHus nanueHToB ¢ AK onpenenser-
Cs1 Ha OCHOBe TsDKeCTH 3a00J1eBaHusl, CTelleHH BBIPaKeHHOCTH
CHIMIITOMOB, HEBPOJIOTHYECKOW CUMITTOMATHKH, HAJIMYHUSI CO-
Iy TCTBYIOIIEl TaTOJIOTHH U JIAHHBIX UHCTPYMEHTAIbHBIX Me-
TonoB obcrenoBanus (Y3U ¢ dyHKIMOHATBHBIMU IIpobamH,
MCKT-anruorpadus bpaxuoriedanbHbIX K MHTPaKPaHHUATIBHBIX
aptepuii, MPT ronoBHoro mo3ra). KoHcepBaTvBHas Teparus
HOCHUT CUMITTOMAaTHYEeCKUI XapaKTep U HallpaBjieHa Ha KyIu-
pOBaHKe CUMIITOMOB U TIpefyIpeXxieHue 0ClIoXHeHui [7, 36].
IbbeKTUBHOCTh KOHCEPBATUBHOTO JIEYeHHS B 3aBUCUMOCTH OT
CTeIeH! TSHKeCTH U MIPOSIBIIEHUM MOKeT cocTaBsaTh 40-98%.
V¥ 50-60% marueHToB perucTpupyeTcs pelianuB 3a601eBaHUs
C HeoOXOIMMOCTBIO TIPOBEJIeHHS TIOBTOPHBIX KypCOB KOHCEp-
BaTHUBHOIO JieueHUs. OHO BKJIIOYaeT B ce0st MeJUKaMeHTO3HOe
JiedeHue (MUOPEeIaKCAHThI, AaHTUOKCUJIAHTHI, BEHOTOHUKH,
Ba30aKTHBHbIE, HEMPOIPOTEKTOPHI, MeTabOJIUThI, aTOHUCTHI
rucramuHoBbX H1- u H3-perenrtopoB BHyTpeHHero yxa u
BecTubOymnspHbIX saep LIHC, HecTeporaHbie MPOTUBOBOCIA-
JIUTEJTbHBIE TIperaparbl, aHTUKOHBYJILCAHTHI), PU3UOTEPAIUIO
(urnmopedekcoreparnus, maasias Tpakiys [IOI1, nokansHoe
BBeJieHre OOTYII0TOKCHHA TuMa A, 6rokafa [TA, osoHOTepamnyis)
u ummobummzaruio IO, PagukanbHelil MeTos jieueHUs —
XUpyprudeckuii. Xupyprudeckomy jiedenuto AK nocasiieHs
envHUYHBbIe paboTsl [37, 38]. [lokazaHUSIME K XUPYPrHUYeCcKo-
My JiedenHIo siBisiioTcs [ 39, 40] mporpeccupyroliiye CUMITOMBI
AK; HeadbdeKTUBHOCTb KOHCEPBAaTUBHOTO JIEYEeHHS B TeUeHHe
6 MecsIeB; JOKa3aHHbIA (HaKT IKCTPaBa3albHON KOMIIPeCCHU
ITA 1o faHHBIM MUHCTPYMEHTaIbHBIX METO/IOB.

Texnuxa npoBedenus onepauuu. Jlexommpeccus ITA Bbl-
TIOJTHSIETCS U3 3aJHET0 CPeIMHHOTO WY ITapaBepTebpaibHOrO
MEXXMBIIIeYHOTo JocTyTa. [Ipu KilacCuyeckoM CpeIMHHOM J10-
CTYyTIe IIPOU3BOIAT pa3pe3 KOXKU 110 3a[IHel CPeJUHHOU JIUHUN
OT 3aThIJIOYHOTO Oyrpa 10 OCTUCTOro oTpocTKa C3 1M03BOHKA.
B nasnpHelieM porCXOIUT CKeJIETUPOBAHKUE C IBYX CTOPOH.
OCHOBHBIM HeIOCTaTKOM JIAHHOTO JIOCTYTIA SIBJISIETCS ero TPaB-
MaTUYIHOCTH [8, 41, 42].

[Tpu npoBenenun nekomnpeccuu [TA u3 3a1HEO0KOBBIX
JOCTYTIOB ITPOBOIMTCS pa3MeTKa IOl peHTreH-HaBUTranuei
WM HedpoHaBuraiueit [28, 43]. Ilpu peHTreH-HaBUraluy Ha
C-nyre IpOU3BOASTCS CHUMKU B DOKOBOI U TPaHCOpalIbHOM
YKJIaJIKaX, MOCJIe Yero MpOBOIUTCS KOXHBIN pa3pe3 B Mpo-
exnuu AK. Tlocne guccekiuu u uaeHTudukanmu ponticulus
posticus ycTaHaBIMBaeTcs TyOyCHBIN paHOPaCIIUPUTeb [44].
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YcTaHOBKY TYOYIIIPHOTO PAHOPACIIUPHUTEIS BBIONHSIOT Mep-
MIeH/IUKYJSIPHO KOCTHOMY KomibIly AK 1 HermocpesiicTBeHHO K
KOCTHOMY KOJIbITy TIOCJIE TUCCEKIMH 1 pa3Be/IeHusI MBIIIeYHbIX
BOJIOKOH B CTOPOHBI, 4TO TI03BOJIsieT U306exaTh TPaBMUPOBAHUS
ITA na sramne gocryna. [Tocre aToro focTUrHyTHIiN 3¢ deKT me-
KOMIIPeCCHHU OIIEHUBAETCSI C TIOMOIIbI0 HHTPAOIIepPaI[MIOHHOTO
V3U [38, 45, 46]. I1pu nBycroponueii AK npenmnoyruresnbHee
IIpUMeHeHre CPelIMHHOro AocTyma [47, 48].

A K. Yeptkos u coasr. (2005 r.) npecTaBuIN pe3ynbTaThl
onepanuu 17 nui B Bo3pacte ot 18 mo 47 ner ¢ AK. Ilpu
obcnenoBanuu B 90% cityyaeB y nalieHTOB perpeccupoBaa
00111eMo3roBasi CUMIITOMAaTHKa, B 87% — roloBOKpy>XeHHe U
nomtateiBanue, y 100% — cunkomnanbHble cocTosiHus. B 95%
Obljla OTMeYeHa HopMasu3anus remoquHamuky 1o [TA [10].
V 15 6onbHBIX, 0TKA3aBUIMXCS OT OIlepalyy, CyleCTBeHHbIX
M3MeHEeHHH B KIIMHUYeCKOM COCTOSIHAM IIPH MOHUTOPHHTE He
HabJoany, pe3ysabTaThl JoNIuIeporpadpuyecKoro UCcieno-
BaHMs1 ObLIM Te ke, U3 HUX TPOe YTPATHIIHU IIPEXXHIOK TPYIO-
CIIOCOOHOCTb.

B.B. KpbuioB u coasr. (2017 r.) npeacTaBuiu pesysbTaThl
siedenus 6 6ombHBIX ¢ AK (My>xuuH — 2, sxeHivH — 4). Bos-
pact GonbHBIX Kostebasics ot 20 mo 58 ser (B cpentem 42,7).
B nByx HaOIIOEHUSIX OTMEYEHO 3HAYUTENIbHOe CHIDKeHMe
niposiBnienu#t kaptuHbl BBH ¢ perpeccom ronoBHo# 6omu. Y
Tpex marnueHToB 6oseBoit cuHapoM u BBH perpeccuposanu
IoJHOCTHI0. B oiHOM HabmioeHny y manyeHTa pUKCHPOBAaHO
TIOJIHOe BOCCTaHOBIeHue [2].

m SAKJIFOYEHUE

AK B Hacros1iee BpeMsi OCTaeTCsl He JI0 KOHITa U3y4eHHOM
rpo6ieMoi. Y OOMIBIIMHCTBA JItofel OHa MpoTekaeT 6ecCuM-
ntomHo. [Ipu Hammuuu cumnromoB BBH v BepTebpanbHOTO
60J1eBOTO CHHJIpOMa HeoOXouMO JoKa3aTh ux cBsa3b ¢ AK.
[Tpu noxasarenbCTBe HEOOXOAUMO HavyaTh KOHCEPBAaTUBHOE
JiedeHue. Xupyprudeckoe jiedenre cuMntoMHor AK sBrsercs
MIPeIIOYTUTeIbHBIM IIPH IPOIPeCCUPOBaHUM 3a00JIeBaHUH,
YBeJIMYeHWH 4aCcTOThI IPUCTYTIOB U OTCYTCTBUH 3ddekTa oT
KOHCEPBaTUBHOIO JieueHusl. BrIllosTHeHYe onepanivy U3 mapa-
BepTeOpasIbHBIX MEeXMBIIIeYHBIX JOCTYIIOB C IPUMeHeHreM
COBpPeMeHHbIX CITI0COO0B HaBUTANMHU (PeHTIeH WK HelpoHa-
BUTAIMS) IPEeNICTABIISIeTCS TPeIIOYTUTeIbHBIM KJIAaCCHYeCKo-
My K3 3a[JHero CpeiluHHOIO MTOJX0a.

Heobxonrma 6oree 1mrpokast iHGOPMUPOBAHHOCTh Bpauei
(ocobeHHO HEBPOJIOTOB U TepaIleBTOB) aMOyIaTOPHO-TIONHKIIN-
HHYeCKOT0 3BeHa U COCYIUCTHIX IeHTpoB 06 AK kak o mpuuunHe
BGH u OHMK. Takxxe Tpebyetcs bojee akTUBHOe BHe[JpeH1e
B KJIMHUYECKYIO IIPAKTUKY HEHPOXUPYPIru4eCKUX OTAeJIeHUN
xupyprudeckoro mocobwust npu BBH, ocobenno AK w=
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Opraﬂusauuom-lble dCNneKTbl NpuMeHeHus
HOMEHKNAaTypbl KOCMETONNIOrm4eCkKux ycnyr
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AHHOTauMA

Iens — U3y4uTh OPraHU3allMOHHbIE ACTIEKThI IPUMeHeHNs] HOMeHKIIaTypbl
KOCMETOJIOTHYEeCKHX YCIIYT B MEJUIIMHCKUX OpPraHU3allusX.

Marepuan u Meropbl. basoit nccieoBaHKs TOCTYXXUIIA PACIIOIOKeHHAst
B I. Camape kiMHUKa KpacoThl U 310poBbsi «OO0 Hero Jlaiid». IIposenen
aHaJIM3 OIbITa PabOThI KIIMHUKHM, 0630p HOPMAaTHBHO-IIPABOBLIX IOKYMEHTOB
Y Hay4HO# JIUTepaTypsl 110 po6JieMaM OpraHU3allii IPUMeHeHHst HOMEHKJIIa-
TYPbI KOCMETOJIOTMYECKUX YCIIYT P OKa3aHHUW MeMIMHCKOM MOMOIIHU 110
HPOdHITIO KKOCMeTONOorush». Mcronb30BaHbl aHATUTHIECKUH METOL X METOX
KOHTEHT-aHaJIM3a.

PesysbraTsl. B HacTosiIIee BpeMst CIIOKMIIACh CUTYallHsl, KOTZIa Of{Ha U Ta Xe
MeJIMIIMHCKAsT KOCMEeTOJIOTMYecKast ycilyra Ha3blBaeTCst [0-pa3HOMY B pas-
JIMYHBIX IOKYMeHTaX, 00eCIIeurBaIOIIMX OKa3aHUe MeIUIIMHCKON TOMOIIIH:

B MEJIMIMHCKOM JJOKyMeHTal[1H; B JOTOBOPe Ha OKa3aHHe MeIUIMHCKON yC-
JyT'y; B MHGOPMUPOBAHHOM JI06POBOJILHOM COIVIACHH HA MEJIUIIMHCKOe BMe-
IIATeNNbCTBO U APYTUX JOKyMEHTaXx, ONpeesioUX MeUIMHCKYIO YCIIyTy
B Pa3HbIX TepMUHAX.

3axuroueHue. /{11 0TBETCTBEHHOTO IPOdeCCHOHANIBHOTO OOIIEHNS U OCO3HA-
HUSI OOIIENPHUHSTBIX METOJ[0B AUATHOCTHKH, JIe4eHHUs] ¥ TPOPUIIAKTUKY TIPH
OKa3aHUH MEeJJUIIMHCKOF TOMOIIIY T10 ITPOGUITIO «KOCMETONIOT sy HeoOXonuMa
YHUUKALIMS TEPMUHOJIOTHH KOCMETOJIOTHYeCKUX YCIIyT B paMKax JIeHCTBY-
I0I1[eii HOMEHKJIaTypbl ME[IUIIUHCKUX YCITyT.

KimioueBsble c1oBa: OpraHu3ariys MeJUIIMHCKOM MOMOIIH, KOCMETOJIOT S,
KOCMETOJIOTHYeCKHe YCIIyTH, HOMEHKIIaTypa MeJJUIIMHCKUX YCIIyT, MeJIUIIHH-
CKast JIOKyMeHTaIusl.

KoHQuKT HHTepecoB: He 3asiBJIeH.

[ns uMTUpOBaHus:

Koncarosa O.A. OpraHu le acnekTbl np eHUS HOMEHKNaTypbl
KOCMEeTOJNIOTMYeCKUX YCNyr B MEAULIMHCKUX OpraHusaumusax. Hayka u uHHoBayuu
B MeduyuHe. 2024;9(X)(1):55-60. https://doi.org/10.35693/SMI326373

CeefieHus 06 aBTOpe

KoncaHoBa O.A. — kaHA. MeA. HayK, AUPeKTop.
https://orcid.org/0000-0002-0301-6310

E-mail: kosmetologso@mail.ru

ABTOp ANs nepenuckn

KoncaHoBa Onbra AnekcaHapoBHa

Anpec: KnuHuka kpacoTbl 1 300poBbs «Hbto J1aiidy,
yn. Hoso-CapoBas, 31, r. Camapa, Poccus, 443110.
E-mail: kosmetologso@mail.ru

MonyueHo: 14.04.2023

Opo6peHo: 27.09.2023
Ony6nukoBaHo: 29.01.2024

The aspects of the use of cosmetology services
nomenclature in medical organizations

Olga A. Kolsanova
Clinic of beauty and health "New Life" (Samara, Russia)

Abstract

Aim - to study the practice of use of the cosmetology services nomenclature
in medical organizations.

Material and methods. The Clinic of beauty and health "New Life" (Samara,
Russia) was the base of the study. We analyzed its business practices and
made a review of regulatory documents and scientific literature on the use of
cosmetology services nomenclature. The analytical method and the content
analysis method were applied.

Results. Currently, there is a situation when one medical cosmetology service
is called differently in various documents related to medical care provision: in
medical documentation, in the contract for the provision of medical services,

in informed voluntary consent to medical intervention and other documents,
defining medical services in different terms.

Conclusion. For responsible professional communication and awareness of
generally accepted methods of diagnosis, treatment and prevention in the
provision of medical care in the "cosmetology" profile, it is necessary to unify
the terminology of cosmetology services within the current nomenclature of
medical services.
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m BBEJIEHUE

Cneuy@mca KOCMETOJIOTMH KaK OTPAaC/Id MeJIUIIUHBI CO-
CTOWT B ee HAIIPaBJIEHHOCTH HA 3CTETUYECKYI0 CTOPOHY,

B [IPE/IOCTABIEHUU KOCMETOJIOTHYEeCKUX YCITyT, PACCIUTAHHBIX

He CTOJIbKO Ha yKpeIUleHHue 3[I0pPOBbsl UM IIpeosioyieHue 6o-

JIe3HH, CKOJIbKO Ha COXpaHEeHHe KpacOThl KaK 3CTeTH4eCKOu

neHHocTH [1, 2].

[1pu 3TOM OpraHuU3anys MeTUIMHCKOM OMOIIA HACEJIeHHIO
110 POGUITIO «KOCMETOJIOTHs» B HACTOSIIIIEee BpeMsi peajinsyer-
Cs1 B POCCHICKUX perroHax 6e3 YeTKUX yIpaBIeHuYeCcKUxX HoI-
XOZIOB U He 00eCIeYrBaeT JIOJDKHOTO YPOBHSI KauecTBa OKa3a-
HHSI KOCMETOJIOTHYeCKUX YCIIYT. JTO CBA3aHO U C HEJIOCTaTKOM
pa3paboTaHHBIX U BHEJ[PEHHBIX aJITOPUTMOB, KIIMHUYECKUX
PeKOMeHJIAIui, MPOTOKOJIOB M CTAaHIAPTOB OKAa3aHUS KOCMe-
TOJIOTMYECKOM TIOMOIIH [3, 4], ¥ C TeM, YTO KOCMETOJIoTHYe-
CKHUe YCIIyTY OKa3bIBAIOTCS MPEUMYIIeCTBEHHO B KJIMHHKAX
YaCTHOM CUCTEMBI 31[paBOOXPAHEHNs], KOTOPbIE He YYaCTBYIOT
B CTaTMUCTHUYECKOW OTYETHOCTH. B pe3ayibrare CjI0XKHO J1aTh
OLIEHKY peajlbHOTO BEKTOPA Pa3BUTHS CIIY>KObI KOCMETOJIO-
TUH, ee TIePCIIeKTHB, YTPO3 U BO3MOXKHOCTEH, a OpraH13aTopam
3[paBOOXPAHEHHUs] TPYHO MOJYYUTh JOCTOBEpHbIe CBeJleHUs
0 YHCIie OCIOKHeHUH, 3hdeKTUBHOCTH U 6€3011aCHOCTH TIPU-
MeHsieMbIX MeTOfIOB [5, 6]. I1pu 3ToM UHCTPYMeHTHI KOCMeTo-
JIOTYY TeCHO CBSI3aHbI C METUIIMHCKUMHU aCIIeKTaMH | IOTOMY
PacCMaTpUBAIOTCS C HUIMH B HEPAa3pPBIBHOM CBSI3H.

B 2017 rony B Poccuiickoit @enepanyu 6bl1a IpUHSTA HO-
Basi HOMeHKJIaTypa MequIMHCKux ycayr!. [IpumeHenue ee B
OTHOIIIEHWH KOCMETOJIOTUYeCKUX YCIIYT B HACTOSIIIee BpeMst
TpebyeT TIIaTeIbHOM OpraHU3allMOHHOM ITPOPaboTKH.

m I1EJIb

HSY‘II/ITL OpraHy3allMOHHbIe aClleKThbl ITIPUMeHeHrnsa HOMeH-
KJIaTypbl KOCMETOJIOTHUYeCKUX yCIyTr' B MeAUITMHCKNUX OpraHuv-
3alyiax.

m MATEPUAJI 1 METOJIbI NCCJIEJIOBAHUA
ba3oit nccrenoBanus MoCIy>Kuila pacnoyiokeHHas B I. Cama-
pe KJIMHKUKA KpacoThl ¥ 3M0poBbst « OO0 Hrto Jlaiidy». Kinarika
¢ 2007 roma 3aHMMaeTCs. B COOTBETCTBHUH C JIMIIeH3OHHBIMU
TpeOOBaHMSIMU OKa3aHHeM MeIUITMHCKOM ITOMOIIU B aMOyraTop-
HBIX ycrioBusIX. [Ipy 3ToM OKasbIBaeTCs MepBUYHAs 10Bpaded-
Hasi MeTMKO-CaHUTapHast [IOMOIIIb 10 OIlepalliOHHOMY JIeTy, ce-
CTPUHCKOMY JIelTy, CECTPUHCKOMY JIeTy B KOCMeTOJIOTHH. Takxke
OCYIIeCTBIISIeTCs TepBUYHasl BpauebHasl Crelyaii3upoBaHHas
MeJIMKO-CaHUTapHasl IIOMOIIb 110 aKyIIepCTBY Y TMHEKOJIOTHU
(3a MCKITIOYeHeM HCIIONB30BaHMS BCIIOMOTraTe/IbHbIX PePOIyK-
TUBHBIX TEXHOJIOTHI 1 HCKYCCTBEHHOTO ITpepbIBaHUs bepeMeH-
HOCTH), I6pPMaToBeHepOJIOTHMH, KOCMETOJIOTHH, IIaCTUYeCcKon
XUPYPIyH, OPraHU3alliy 3[paBO0XpaHeHus 1 00I11eCTBeHHOMY
37I0POBLIO, YIBTPa3ByKOBOM TUArHOCTHKe, GU3NOTepaIin).

B nrrare knmmHMKY paboTaloT AEBATH Bpayel-KOCMeTOJIOT0B,
CpelHUM MeAVIIUHCKUW, MJIA[IIUI MeAULIUHCKUNA U IIPOYUI
niepconas. Cpei OCHOBHBIX KOCMeTOJIOTMYeCKUX MeIUIH-
CKUX YCJIYT IIMPOKO IIpPeCTaBJIeHbl allllapaTHble U HHBeKIIN-
OHHBIe MeTOJIbl, a TaKXe KOCMEeTOIOTHYeCKU yXOI.

B xone uccnenoBaHus NpoBeleH aHANW3 OIBITA pa-
O60THI KJIMHUKH, a Takke 00630p HOPMAaTUBHO-IPaBOBHIX

Hayka n nHHoBauuu B meguuuHe T.9(1)/2024

IIOKyMEeHTOB U Hay4IHOM JINTepaTyphl 1o npobiemMam opra-
HU3alUY [IPUMeHeHHs] HOMeHK/IaTyphl KOCMeTOJIOTHYeCKUX
YCIIYT TIPU OKa3aHUM MeAUIIMHCKON ITOMOIIY 110 MPOQHITIO
«KxocMeTosioTHs». VICIonb30BaHbl aHAIUTHYECKUN MeTofl U
MeToj] KOHTeHT-aHalIu3a.

m PE3VYJIBTATBI

B 2018 ropy B Poccun BriepBble ObIIM IPOBeieHb! KOH-
TPOJIbHO-HA30pHBIe MEPOTIPUATHS Ha COOTBETCTBHE Ipefic-
KYpPaHTOB MeIUIIMHCKUX KIMHHUK YaCTHOM CHCTeMBl 37pa-
BOOXpaHeHUs (B TOM YHCJIe TI0 TPODUITIO «KOCMETOJIOTHSI»)
MIPUHATON HOMeHKJIaType MeIUIIMHCKUX yciayT. CBs3aHo
aTto ¢ TpeboBanusMu ctatbu 10 3akoHa P® ot 07.02.1992 1.
Ne 2300-1 «O 3zamuTe nipaB notpebureseit». CormacHo JaH-
HOM CTaTbe, «M3TOTOBUTENh (MCIIOJIHUTENIb, ITpo/iaBeln) 06s13aH
CBOEBpeMeHHO IIPeIOCTaBIISATh NOTPeOUTeNI0 HeoOX0qUMYI0
Y IOCTOBepHYI0 HH$pOopManuio o Topapax (paborax, yciayrax),
06eCcreynBaoIyi0 BOSMOXXHOCTh UX ITPaBUJILHOTO BEIOOpay.

OTBeTCTBeHHOCTh 3a HapyIlleHHe yKa3aHHOTO TpeboBaHuUs
npenycMorpena dactbio 1 crateu 14.8. KoAIl PO, B cootsert-
CTBUH C KOTOPO¥ «HapyIlleH:e IpaBa II0TpeOuTeIs Ha omyJe-
HUe HeoOXOIMMOM U OCTOBEPHOM MHPOPMAIUHY O peasusye-
MoM ToBape (pabote, yciyre), 06 U3TOTOBUTeJIe, O IIpofiaBIle, 06
WICIIOJTHUTeJIe U O PeXXHUMe X PaboThI BiledeT pefynpesxaeHue
WM HaJIo)KeHUe a]MUHUCTPATUBHOIO mITpada Ha JODKHOCT-
HBIX JIMI] B pa3Mepe OT IISITUCOT JI0 OIHOM ThICSYU py0Orel; Ha
IOPUANYIECKUX JIUI] — OT IISITH THICSY JI0 JIECSTH ThICSY pyoiiei».

B cooTBetcTBuM ¢ mocranosnenuem [IpaBurenbctBa PO
oT 4.10.2012 . Ne 1006 (manee — IToctanosienue Ne 1006)
«O6 ytBepxxnennu [IpaBun npenocTapieHys MeIUITUHCKUMUA
OpraHU3aIUSIMHU IUIATHBIX MEIUITMHCKUX YCIIyT» U IPUKa30M
Munzapasa Poccuu ot 30.12.2014 1. Ne 9561 «O6 undopma-
1Y, HeoOXOMUMOM JIJis TIPOBeJIeHUs] He3aBUCUMOU OIleHKU
Ka4ecTBa OKa3aHUs YCIyT MeIUITMHCKUMH OpraHU3alUsIMU,
1 TpebOoBaHUSIX K COflep>KaHuio U ¢dopMe MpeoCTaBIeHus
“HGOPMAIUU O JesITeIbHOCTY MeJUITMHCKUX OpraHU3aliuii,
pa3meliaeMoi Ha OUITMATTBHBIX caiiTax MUHHCTepCTBA 31pa-
BooxpaHeHUst PD, opraHoB rocynapcTBeHHOM BIaCTU CyObek-
TOB PD, opraHoB MeCTHOTO CaMOyTIpaBJIeH!s] U MeIUITUHCKUX
opraHusanuil B ”HGOpMaIlMOHHO-TeJIeKOMMYHHUKAIIMOHHOM
cetu "UuTepHeT"» Ha caliTe 1 THPOPMAITMOHHOM CTeH]le Me-
TUITMHCKOM OpraHU3allvy JA0JDKeH ObITh pa3MellleH IiepedeHb
IUIAaTHBIX MEIUITMHCKUX YCIIYT C yKa3aHWeM IIeH B pyOrisx.

Janee manueHT MOJNMCHIBaeT IOTOBOP Ha OKa3aHUe BO3-
Me3HbIX MeIUITUHCKUX YCIIYT, ¥ B HeM COIVIaCHO MYHKTY 17
[Tocranosnenust Ne 1006 Takxke JomkeH OBITh YKa3aH Iepe-
YeHb IUIATHBIX MeIUIIMHCKUX YCIIYT, IPeJOCTaBJIsieMbIX B CO-
OTBETCTBUHU C Ha3HAUeHHeM Bpaya.

3areM MalyeHT MOITHChIBaeT MHGOPMHUPOBAHHOE J0OPO-
BOJIbHOE COIVIacHe Ha MeIUIIMHCKOe BMellaTelIbCTBO, U Bpad,
cnenys cratbe 20 PenepanbHoro 3akoHa ot 21.11.2011 1.
Ne 323-P3 «O6 ocHOBax oxpaHbI 3l0POBbsI TpaxkaaH B Poc-
cutickoil eneparuny, yka3blBaeT B COITIACUU MeIUIIMHCKYIO
yCIIyTy, IpU4eM UMeHHO Ty, KoTopast Oblila Ha3HaueHa U BITU-
caHa B yHKT 24 ¢popmbl Ne 025/y « MenunyHCKast KapTa Iaruy-
€HTa, MOJIy4YaloNiero MeUIIMHCKYIO IIOMOIIb B aMOYJIaTOPHBIX
YCIIOBUSIX»?.

!BeefieHa B AeicTBME Npuka3oM Munsgpasa Poccum ot 13.10.2017 r. Ne 804H «O6 yTBEp)ASHUM HOMEHKNATYPbhl MEANLIMHCKUX YCIYM».
2yTBepxneHa npvkasoM Muxaapasa Poccum ot 15 aekabps 2014 r. Ne 834H «O6 yTBEpXAEHUM YHUMDULIMPOBaHHbLIX (DOPM MEOULIMHCKON AOKYMEHTALUMN, UCMNONb3YEMbIX B MEOULIMHCKUX
OpraH13aLmsX, 0KasblBaloLLMX MEAULIMHCKYIO MOMOLLb B aMBYNaTOPHLIX YCOBUSX, M MOPSAKOB MO UX 3aM0SIHEHUIO».
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MpencraBuTENLCTBO KOMNaHuM «PoccnumHi Mepukan Jiumuten»
(123610, Mockea, KpacHonpecHeHckast Hab., 12, od. 1708)

3A0 «CnoptMeglMnopT»
(129010, Mockea, yn. bonbluias Cnacckas, 6, cTp. 1)

00O «Jla Ctpapa»
(129344, Mockea, yn. Uckpel, 3, cTp. 2

(113054, Mocksa, yn. [ly6HuHckas, 35)

lMpencTaBMTENLCTBO (hpaHLy3CcKon dhapMaLleBTUHECKon

09.06.2005 . CaeToTepanus 3CTETUYECKUX U NOKaNbHbIX
®C-2005/016 (8 ner) NPOSIBNEHUI PasfMyHbIX KOXHbIX 3a60/1eBaHuii
Y 04.08.2005 r. Koppekuust oBana nvua ¢ NoMoLLbio annapaTHbIX
®C-2005/054 (9 ner) METOA0B BO3AENCTBUS
28.10.2005 r MpodunakTvka 1 KOPPEKLMUA UHBOMIOLIMOHHBIX
®C-2005/081 '(3 = a) : MN3MEHEHMWIA KOXU Nuua 1 Tena nyTeM apMUMpoBaHus
A 30/M0TOM U NOAUINNKONEBON HATAMMU
MeTop koppeKuny 1 NPOUNAKTUKA UHBOIOLIMOHHBIX
dC-2005/082 28'(150i12e935 I VN3MEHEHWI KOXXU C MOMOLLIbIO BHYTPUKOXHOMN 000 «GUTOLKEH:
uMmnnaHTaumn matepuan-renst MAN-CUCTEM
N 26.04.2004 . TokcuH 6oTynuama Tna A (npenapat Qucnopt)
$C-2006/061 (7 ner) B JIeYeHUn rmnepruaposa

3aBepliiaeT pyeM MalFieHTa B KIMHUKe YaCTHOM CUCTeMBI
37IpaBOOXpaHeHus OIIaTa YCIIyTH, TO eCTb GOPMHUPOBaHUe Kac-
COBOTO 4eKa, K KOTOPOMY Tak>ke IIPeqbsIBIISIIOTCS KOHKPEeTHbIe
TpeboBaHus!, B YaCTHOCTH, HaJIMUMe HauMeHOBaHUs YCIIYTHU.

Jlanee KJIMHUKA, KOTOPast y4aCTBYeT B CTaTUCTUYECKOM OT-
YeTHOCTH, 3anonHseT ¢popmy Ne 025-1/y «Tanon nanyenTa,
MOJTYYAIOIer0 MeJUIIMHCKYIO TIOMOIIh B aMOy/IaTOPHBIX yC-
JIOBUSIX», B KOTOPOM TaKXe YKa3aHbl MeIUITUHCKHe YCIYTH,
TMIOJTyYeHHBIe [TAaI[UeHTOM B paMKaX KOHKPETHOTO 0OpaliieHusl.

Taxum 06pa3oM BhICTpauBaeTCs Iiefiast JIMHekKa JOKyMeH-
TOB, B KOTOPBIX JIOJDKHA OBITh yKa3aHa MeIUIIMHCKas yCiyTa:
Ca|T, IPerCKypaHT, JOrOBOP Ha OKa3aHHe MeIUIIMHCKOU yC-
JIyTY, Ha3HaueHHe B MeIUIIMHCKON KapTe, MHPOPMUPOBAaHHOe
JI06pOBONIbHOE COTVIacHe, KACCOBBIM YeK, TajoH mnaiueHTa. 1
IUIsL TOTO YTOOBI He BBECTH IOTPeOHUTess MeJUIIMHCKUX YCITYT
B 3a0MTy>KIeHHe, yCiIyTra Be3[ie I0/bKHA Ha3bIBaThCs OTMHAKOBO,
TIPHYeM B COOTBETCTBMM C HOMEHKJIATyPO¥ MeIUITUHCKUX YCITyT.

OnHako KOCMETOJIOTHS B PaMKax YaCTHOM CHUCTeMBI 311pa-
BOOXPaHeHHs J0JIroe BpeMst pa3BUBaJIach B OTPBIBE OT OPHUITH-
anbpHBIX TpeboBaHuit MuHn3npaBa Poccuu. Y noseastonuecs
B KOCMETOJIOTUH MeJUITMHCKYe YCIyTH Ha3bIBaJIMCh TaK, KakK
TIpeJIaraayd KOMITaHUH, TIOCTaBIISIOIIKe TIPOYKIIMIO Ha PBIHOK
3CTeTHYeCKOW MeUIUHLI. B myumiem ciryyae 3To 66U Hau-
MeHOBaHMsI MeJJUIIMHCKUX YCITyT, KOTOpbIe IIPUCYTCTBOBAJH B
perucTpalioHHOM yaocTtoBepeHur Poc3npaBHamzopa Ha Me-
JTUITMHCKOe M3Ziefivie WM XKe B HaMMeHOBaHUU MeIUITUHCKOM
TeXHOJIOTHH, KOTOpbIe PeruCcTpHpoBach PocanpaBHag3opom
B nepuoz ¢ 2005 go 2011 roga? (Tabauma 1).

[Tpu 3TOM MeAUIIMHCKUe TeXHOJIOTUH ONpPefesIsSoTCs KakK
MeTO[Ibl IMaTHOCTUKY, JIeKapCTBEeHHOTO U HeJleKapCTBeHHOTO
JiedeHuUs], TPOUIAKTUKY U peabUINTAIUH, CUCTEMBI OXPaHBbI
U YKpeIUleHHs 3[I0POBbsl, UCIIOJIB3YIOIIKecs B 37JpaBOOXpa-
HeHun®. HauMeHOBaHMe MeIUIIMHCKON TeXHOJIOTHMYU He CO-
BIIa/IaeT C HOMEHKJIaTyPHBIM HauMeHOBaHUeM MeIUITMHCKON
YCIIYTH, KOTOPYIO C ITOMOIIbIO JAHHON TeXHOJIOTUH MOXKHO
OKa3aTh (Tabmuma 2).

Amnanuzupys nepedeHb MeJUIIMHCKUX TeXHOIOTHH, MOXXHO
OTMETUTh, YTO TeXHOJIOTUH MOTYT UMeTb OJJHO Ha3BaHUe, HO
OBITH 3aperuCTPUPOBAHHBIMYU Pa3HBIMU KOMITAHUSIMU, IPUYeM
Ha3BaHUe MeIUITMHCKON TeXHOJIOTHUH TaKXKe He COOTBETCTBY-
eT HOMeHKJIaType MeIUIIMHCKUX YCIyT. B kadecTBe mprumepa
IIpHBefieM MeUIIMHCKYIO TeXHOJNIOTHIO «Me3oTeparus B iep-
MaTOKOCMEeTOJIOTUW» (Tabsuma 3).

komnanuu Uincen B Poccun (109147, Mocksa, yn. TaraHckas, 19)

Ta6nuua 1. M3BnevyeHue us nepedHsi MeOUYUHCKUX mexHonoaudl,
paspelleHHbIX K NnpUMEHeHUIo B MeOUUUHCKOU npakmuke
(no cocmosiHuto Ha 30.12.2011 e.)

Table 1. Extract from the list of medical technologies
approved for use in medical practice (as of 30.12.2011)

MeauumHckas ycnyra no MeauvuuHckas TexHonorus
HOMEHKnaType

POTOANUNALMSA C NOMOLLBIO
nasepHbIX cUMCcTeM

KoHTypHas nnactvka

nMua UMnNnaHTaTamm ans
MHTPaAepMasbHOro NpUMeHeHUs Ha
OCHOBE rMasnypoHOBOM KUCOTbI

A14.01.013 MNpoeegeHue anunaumum

A11.01.013 BeeneHnwve
MCKYCCTBEHHbIX HanonHuTenein B
MSITKMe TKaHW C Lienbto KoppeKumm
dopMbl

Tabnuuya 2. CpaBHeHue HauMeHoBaHUsi MeduyuHcKoU yciyau
no HoMeHKnamype MedUUUHCKUX ycily2 U MeduUyuHcKou
mexHonozuu, ymeepxoeHHol Poc3dpaBHad30pom

Table 2. Comparison of the name of a medical service according
to the Nomenclature of medical services and medical technology
approved by Roszdravnadzor

paaiz'::eeeqm Dara 'Zg;';ﬁ;"e""" 3asButenb (paspaboTumk)

JIABOPATOPWO OE

27.07.2006 r. MAHUMNYJIACAO ANbAH3A, ITOA
®C-2006/057-05 (4 ropa (Pya pac MNawvHeunpac, o. 244,

8 MecsaueB) B. XXapaum, CaHto AHgpe,

CaH MNaono, bpasunus)

27.04.2006 r. 000 «Bannekc M» (117393,
PC-2006/057-04 (3 ropa Mocksa, Ctapokanyxckoe L., 62,

8 mecsiLeB) cTtp. 1)

13.04.2006 . Komnanusa «BUIM knunmk» (109147,
$C-2006/057-03 (4 ropa) Mockea, yn. MapkcucTckas, 3, 505)

13.04.2006 r. 3A0 «ApHebusa» (115193,

®C-2006/057-02

(3 ropa 3 Mecsiua) Mockea, yn. KOxHonopToBas, 6/28)

Omeo Tossicologici ltalia (O. T. I.)
s.r.l., Utanusa (67061 Carsoli (AQ)
S.S. Tiburtina Valeria km. 6930)

13.04.2006 r.

®C-2006/057-01 (4 rona 4 mecsiua)

Tabnuya 3. Xapakmepucmuka MeduyuHckol mexHooauu
«Me3somepanus B depMamokocMemosioz2uuy, paspewieHHol
K NpUMeHeHU B MeOUUUHCKOU npakmuke (no cocmosiHuKo
Ha 30.12.2011 e.)

Table 3. Characteristics of the medical technology "Mesotherapy
in dermatocosmetology", approved for use in medical practice
(as of 30.12.2011)

31ech obpamaioT Ha cebsi BHUMaHKe CllelyIoIirie MOMeH-
TBI: BO-IIePBBIX, HAUMEHOBaHHe OTPaciM «JepMaTOKOCMeTo-
JIOTHsD He COOTBETCTBYeT HAaMMEHOBAHHIO BU/Ia MEUIIMHCKOH
JesTesbHOCTH. [1pH TMIeH3sNpoBaHUN MeUIUHCKUX yCIIyT
3TO MO0 «JepMaTOBEHepOJIOTHS», TU60 «KOCMeTOIOTHS.
Bo-BTOpBIX, TEpMUH «Me30Tepanus» 03HadaeT BHYTPHUKOX-
HOe BBeJleHHe JIeKapCTBeHHBIX IIPeraparoB, U HMeHHO Tak
Ha3bIBaeTCsl MeIUIIMHCKas yciyra nof konom A11.01.003 B
HOMEHKJIaType MeJUIMHCKUX YCIIYT.

1Cratbs 4.7 PenepanbHoro 3akoHa ot 22.05.2003 r. Ne 54-®3 (B pen. ot 06.03.2022 1.)

«O NpUMeHEeHUN KOHTPOJIbHO-KAaCCOBOW TEXHWKM NPU OCYyLLeCTBNeHnn pacyeTos B Poccuiickoit Penepauumny».

2[lepeyeHb MEANLIMHCKMX TEXHONOIIA, pas3peLleHHbIX K MPUMEHEHNIO B MEAULIMHCKON NpakTuke
Ha 30 pekabps 2011 ropa denepansHoit cnyx6oii no Haa3opy B cdhepe 3npaBooxpaHeHns. URL:

https://roszdravnadzor.gov.ru/i/upload/images/2015/8/17/143981 5946.74935-1-607 .xIsx (naTa obpalienuns 12.02.2023).

30ueHKa MeauUMHCK1X TexHonormit. O6wme nonoxenus: FOCT P 56044-2014.
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S ssmrens s

ocaweoor 1201206 e T e

®C-2005/051 27.?97]129935 L. JlasepHas SnMwBLCl)Ml\;ll 3n3n|?\lpoa;\-laMM ARION,

©C-2005/034 21'?97;3235 g 3nekTpoanMIALmMs

®C-2005/031 19-?97 ;126035 % PoTosmunsLms

$C-2005/012 07'?5?;3385 g JlazepHas anunaums
ccaooogry 2GS0V Vaanewe werowaro s everaTennoro pocts

ocaengs 00820 e s

ccaososs  P2QTZSE  Mepmarenmos yanerwe vexerarernuk

$C-2005/035 21'?97 hZeOT(;S g CsetoTenniosoe yaaneHue Bonoc

Bosnukaer 1 obparHast cCUTyaIvst — KOMIIaHUsI CTPeMUIach
Ha3BaTh YCIIyTY I10-CBOEMY, TAKUM 00pa3oM BBIIIETIUB ee Cpen
IIPYTHX NOA0OHBIX, HO 3TO KaK pa3 HapyllaeT IVIaBHbIM IPUH-
IIMI OKa3aHUs IUIaTHBIX MeJUITMHCKUX YCITYT, KOI7a alyeHTa
HeJb3sI BBOAUTS B 3a0iIy>kieHre B OTHOIIIeHUU IPUMeHsIeMbIX
K HeMy MeTOZIOB AWArHOCTHKH U JiedueHUs], U NOsIBIIsIeTCs He-
00X0IMMOCTh IPUBECTH K eIMHOMY 3HaMeHaTeJll0o HauMe-
HOBAHHS YCJIYT B COOTBETCTBUM C HOMEHKJIATypOii, YTOOBI B
JlasbHeiIeM He ObUIO pa3HOUTeHUH.

B nepeom pecstunervu X X1 Beka B Poccrio akTMBHO BXONTH-
JIM TeXHOJIOTHU yAaJIeHus BOJIOC. JTY aKTUBHOCTD JIerKo IIpo-
CJIeZIUTH I10 TIepeyHI0 MeIUITMHCKUX TeXHOIOTHH, pa3pellieHHbIX
K IIPUMEHEeHUIO0 B MeJUITMHCKOM NIPaKTHKe 110 COCTOSHUIO Ha
30 mexabps 2011 roma. PazHoobpa3sume MeTUITUHCKUX TeXHOJIO-
Ui HUKAK He YKJIa/IbIBAaeTcsl B 00I1Iee OIHCaHNe MeTUITMHCKOM
yoryru A14.01.013 «IIpoBeneHvie sMUISIMNAY 10 HOMEHKJIATy-
pe MeTUIMHCKUX yeiyn. OJHM M3 TeXHOJIOTHH YKa3bIBalOT Ha
IIpOBelieHre MeTUIIMHCKOTO BMeIlIaTeIbCTBa C TOMOIIIBIO KOH-
KPeTHBIX allapaToB, APyTHe YKasbIBaloT Ha MeTofl (Taduna 4).

Ecnu cnepmoBaTh HOMeHKJIAType MeOUIIMHCKUX YCIYT
(A14.01.013 ITpoBemneHue SMUIIAIMK), MEIUIIUHCKAs OPraHU-
3aI[ysl BBeZIeT MalryeHTa B 3abmyx/ieHre, He 0003HAYKB MeTOfT
BO3[IEMCTBYS, a MeXIy TeM, Hallpumep, B UHGOPMHUPOBaHHOM
J106pPOBOJILHOM COTJIAaCHU B COOTBETCTBUU CO cTaThei 20 Pefe-
pasnbHoro 3akoHa Ne 323-D3 mormrkHa OBITh yKa3aHa MoIHast UH-
copmarys o 1esisix, MeTofjaX OKa3aHUs MeIUITMHCKON TOMOIIIH,
CBSI3aHHOM C HUMU PUCKe, BO3MOXXHBIX BapHaHTaX MeHINH-
CKOTO BMeIIaTeNbCTBa, O ero MOCIIeNICTBUSX, a TaKXKe O Ipej-
TIojIaraeMbIX pe3ysbTaTax OKa3aHUs MeJUIIMHCKON TIOMOIIH.

Boixon MoXkeT OBbITh MPOCTBIM, €CITU 0OpaTUTh BHUMaHUe
Ha rmucbMo Munszpasa Poccuu ot 04.07.2018 . Ne 17-2/10/2-
4323, B KOTOPOM OpraH yIpaBJieHus 3[[paBOOXPaHeHHEeM pa3b-
SICHSIET, YTO «IIpaBW/Ia NIPefOoCTaBIeHUs] MeIUIIMHCKUMU Op-
TaHU3AIUAMU [IATHBIX MeIUITUHCKUX YCIIYT, YTBep KIeHHbIe
nocranossienueM [ IpaBuresibcTea PP ot 04.10.2012 & Ne 1006,
IIpelyCMaTpUBalOT peJJoCTaBIeHre MeIUITMHCKUMU OpTraHH3a-
LUSIMU TJIAaTHBIX MEeAUITUHCKUX YCITYT Ha OCHOBaHUHU [lepeuns
pabot (yciyr), COCTaBIISIIONMX MEUITMHCKYIO JIesITeJIbHOCTD
Y yKa3aHHBIX B JIMIIEH3UU Ha OCYIIleCTBJIeHHe MeIUITUHCKOM
JIesITeNIbHOCTH, BBIIAHHOM B YCTaHOBJIEHHOM MOPSIIKe»!.

Takum o6pa3om, ipyu GOPMUPOBAHUM TIEPEYHS] MeIUIIUH-
CKUX YCITyT MeIUITMHCKAsl OpraHM3ays I0JDKHA OCHOBBIBATHCS

3A0 «Vitta-Leasing» (105122, Mocksa,
CupeHeBbili 6ynbBap, 1, kopn. 5)

Komnanus KBB M'M6X &Ko. KI (127591, Mocksa,
Kepamwuyeckuit npoespn, 53/1)

3A0 «CnoptMeaWmMnopT» (129010, Mocksa,
yn. Bonbwas Cnacckas, 6, cTp. 1)

OAO «BUTPYM MEOWNKA» (119049, Mockea,
KpbIMckuid Ban, 8)

MpeactaBuTenscTBO KOMNaHWM «PoccnuH Meawvkan Jiumuten»
(123610, MockBa, KpacHonpecHeHckas Hab., 12, ocuc 1708)
000 «KocmeTonorus u pusnotepanms»

3A0 «JlnHnaiiH» (125362, Mockea,

yn. Ceo6ogbl, 1, k. 1)

3A0 «MeguuuHckue OnTuyeckme TexHoNnornm»
(119049, Mocksa, JIeHUHCKWiA npocnexT, 4, cTp. 1A)

3A0 «CnoptMeglmMnopT» (129010 Mocksa,
Bonblwas Cnacckas, 6, ctp. 1

Ta6bnuuya 4. MeduyuHckue mexHo02uu No yoaneHur BoJoc,
paspelleHHble K NpuMeHeHUo B MedUUUHCKOU npakmuke
(no cocmosiHuto Ha 30.12.2011 2.)

Table 4. Medical hair removal technologies approved
for use in medical practice (as of 30.12.2011)

PeructpaumoHHoe
Homeuxnary;:;lmrenuuuucxux YAOCTOBEPEHME MEANLIMHCKOrOo
yeny nsgenus

A11.01.012 BBegeHWe UCKYCCTBEHHbIX
MMMNIGHTaToB B MArK1Ee TKaHW TpeanudyHr ($C3 2012/13378)

A11.01.012 BBegeHve UckyccTBeHHbIX VHTpanunotepanus (PC3
MMMNAHTaTOB B MSArKME TKaHu 2012/12102)

Tabnuya 5. CpaBHeHUe HaUMEHOBaHUSI yClly2u U3 HOMeHK1amypb|
MeOUUYUHCKUX yCry2 C HauMeHOBaHUEM, BHECEHHbLIM B
peaucmpauyuoHHoe ydocmoBepeHUue MedUUUHCKO20 u3denust

Table 5. Comparison of the name of a service from the
Nomenclature of medical services with the name entered in the
registration certificate of a medical device

Mpukas MunsppaBcoupassutus Poccun

Homenknarypa ot 18.04.2012 r. N2 381H

MeaAULMHCKUX ycnyr

«06 yTBepxaeHuu Mopsaaka okazaHus
MeAVULIMHCKOW NOMOLLM HaceneHuto
no npocuno KKOCMETONOrUA»»

A11.02.002
BHyTpuMbILLeyHOe BBeaeHve
JIeKapCTBEHHbIX NpenapaTos

A11.01.003 BHyTpukoxHoe
BBEJIEHNEe NeKapCTBEHHbIX
npenapaTtos

MHbekumum npenapaToB TOKCUHA 60Tynn3Ma

MesoTepanusa

Tabnuya 6. CpaBHeHUe HAUMEHOBaHUSI yClly2u U3 HOMeHK1amypb|
MeOUYUHCKUX yCy2 C HauMeHOBaHUEM yCily2u B COOmBemcmauu
¢ lNMopsidkoM okasaHusi MeOUUUHCKOU NOMOWU HaceeHuo no
NpPogWID «KOCMemonoausi»

Table 6. Comparison of the name of the service from the
Nomenclature of medical services with the name of the service in
accordance with the Procedure for providing medical care to the
population in the "cosmetology" profile

Ha yka3aHHOM [lepeune pabort (yciyr) ¥ yTBep>KAeHHO! HO-
MeHKJIaType MeUIIMHCKUX YCIyT. To ecTh, 110 MHeHUI0 MuH-
3mpasa Poccun, MequnuHckas opraHusanys BIpaBe, yKa3aB
OKa3bIBaeMyIo MeJUIIMHCKYIO YCIIYI'y B COOTBETCTBUU C HO-
MEeHKJIaTypOH, IOIIOJIHUTEJIbHO KOHKPETHU3UPOBaTh ee B 3a-
BHUCHUMOCTH OT 0COOEHHOCTEH HUCITOJIHEeHMS.

Kpome Toro, B CBsI3U € IpeiyCMOTPeHHO!N 3aKOHOaTelb-
ctBoM P® BO3MOXKHOCTBIO OKa3aHUs IUIATHBIX METUITMHCKUX
ycIIyT B 06beMe, peBBIIIaioieM 06beM BBIITOJTHeHHOTO CTaH-
JlapTa MeJIULIMHCKOM [IOMOIIU, Me[JUIIMHCKAs OpraHn3alys Mo-
’KeT pacIIMpUTD lepeveHb MeUIIUMHCKUX YCIIyT OTHOCUTEJILHO
IIpefyCMOTPEHHOIO HOMEHKJIATYPOU IIPU OKa3aHWK MeULIH-
CKUX YCJIYT, He BKJIIOUEHHBIX B HOMEHKJIaTypy. JTO O3Havaer,

MuceMo Munsppasa Poccuu ot 4.07.2018 . Ne 17-2/10/2-4323 «O npasunax npefoctaBneHns MeamUMHCKUMN OpraH3aumnaMm NNaTHbIX MEAULIMHCKUX YCIyr».
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BHYTpUMbILE4YHOE BBEAEHUE JIEKAPCTBEHHbIX
npenapaToB

A11.02.002 Koppekumnsi MuMuyeckux MopLUMH npenapatoM A
Koppekums MMMnyeckvx MopLLMH npenapaTtom B
Koppekuumst MumMnyeckmx MopLumnH npenapatomM C
BHyTpuKOXHOE BBefeHMe nekapcTBEeHHbIX NpenapaTos

A11.01.003 JleyeHne nokanbHOro runepruapo3a NoAMbILLEYHON
obnacTu npenapatom A
BBeaeHne UCKYCCTBEHHbIX HanonHUTenei B Markue
TKaHM C Lenblo Koppekuuu opMbl

Al11.01.013 KoHTypHast nnactvka npenapatom A
KoHTypHasi nnactvka npenapatom B
KoHTypHasi nnactvka npenapatom C
BBeaeHue UCKYCCTBEHHbIX UMMIAHTAaTOB B Msrkue
TKaHn

Al11.01.012 BropesuTanusaumns npenapatom A
Briopenapauus npenapatom B
BHYTpUKOXHOE BBeAeHWe flekapCcTBEeHHbIX NpenapaToB
Me3soTepanus npenapatom A

A11.01.003
Me3sotepanus npenapatom B
MesoTepanusa npenapatoM C (MHTpanunoTepanus)
WHbekunoHHoe BBeAeHNe IeKapCTBEHHbIX
npenapaToB B 04ar NOPaXeHUs KOXKN

Al11.01.010 VHbekunoHHas koppekuns pybLoBoi TkaHu (npenapat A)

MHbekunoHHas koppekuust py6LoBoi Tkanu (npenapat B)

VNHBEKLMOHHOE NeYeHne rMnepkoppekLmun KOMNIeKcHoe
B01.003.004.002 lMpoBopHWKOBas aHecTesuns npenapaTtoM A
B01.003.004.004 AnnnukauMoHHasi aHecTesusi npenapatom B
B01.003.004.005 VHdpunbTpaumnoHHas aHecteansa npenapatom C

lNMpoBeaeHue anunauun

[poBeaeHune nasepHow anunALMm

A14.01.013
[MpoBeneHue doToanunaumm
MpoBeneHne anekTpoanuAALMK
®doToTepanus KoxXu
OmonoxeHune koxu Ha annapate A
A20.01.005

JleyeHue akHe Ha annapate B

YpnaneHve nUrMeHTHbIX NSiTeH Ha annapate C

YTO, YKa3aB YCIIYTY [0 HOMEHKJIAaType, Jlajiee MeUIIMHCKasI Op-
TaHU3aIUs MOXKET PACKPBITh €e CyTh, UCIIOJb3Ys «TOPTOBOEY
HauMeHOBaHHe. VICTOYHHUKOM «TOPrOBBIX» HAaUMEHOBaHUA
MOTYT OBITh MEJJUIIMHCKUE TeXHOJIOTHH, PernCTPal[MOHHbIE
YAOCTOBEpeHUsl MeTUIIMHCKUX U3JIeJTHI, TIepedeHb yCIyT B Co-
oTBeTCTBUH C [TopsIkOM OKa3aHUsI MEeTUITUHCKON ITOMOIITH!,
rmpodeCccroHaIbHBINA CTaHAAPT Bpada (TadauIsI 5, 6).

B muceme Munznpasa Poccuu ot 04.07.2018 1. Ne17-2/10/2-
4323 TOBOPUTCS TaK)ke O BO3MOXKHOCTH MTPUMEHSTh HauMe-
HOBaHHe YCJIYT, He BXOASIIMX B HOMeHKJIaTypy. McTouynrkom
HAMMEHOBAHUI TAK)Ke MOTYT CITY>KUTh pa3Hble [IepevHH, B TOM
YHCJIe B3SIThIe U3 TPOgeCCHOHAIBHOTO CTaHapTa Bpada-KocMe-
Tosora?. Tak, B mpodeCCOHAILHOM CTaHAApTe IIPUCYTCTBYET
TaKasl ycJIyra, Kak «BBeJileHHe 00paboTaHHOM ayTOIOTHYHOM
TUIa3Mbl KPOBK», B HOMEHKJIAType TaKOi YCITYTH HeT.

CrefioBaTesIbHO, TIABHBIN BPad KIIMHUKUA KOCMETOJIOTHH,
CO3/1aBasi MPeMCKYPaHT MEJUITUHCKUX YCITYT, B OCHOBHOM JIOJI-
KeH ONUPAThCsl Ha OPUIMAIbHBIN TlepedeHb — HOMEeHKIIaTypy,
HO JIJIS1 TOTO YTOGBI 3TOT IPEHCKYPAHT ObLI JIOCTYIIEH ITOHHU-
MaHHIO MallMeHTa U UMeJl MapKeTHHIOBYIO [[eHHOCTb, BIIpa-
Be M0JIb30BAThCS U IPyTUMHM HaUMeHOBaHUSIMU. B kauecTBe
IpyUMepa MOXKHO TPUBECTH TepedeHb MeUIIUMHCKUX YCIIYT B
KJIMHHKe KocMeTooruu (Tadmuna 7). C olHON CTOPOHHI, B

OBLLECTBEHHOE 300POBbLE, OPraHW3aLms
1 COLMOIOTUS 30PaBOOXPaHEHMS

JasepHas wnundoBKa KoXun
A22.01.002 Kap60oHOBbIV MUAVHT
JlazepHoe omonoxeHne
BospgeiicTBME TOKaMK YNbTPaBbICOKOI 4acTOThbl Ha KOXY
RF-nudtuHr

MukpoToKkoBOe BO3aenCcTBUE Npu 3a6oneBaHMAX KOXKU
W NOAKOXHOW KnetyaTku

MukpoTokoBas Tepanus
MepMabpa3sus
TMpapoMexaHonMAuHE
A16.01.022.001 [lepma6pasus py6uoB

YpaneHue no6pokavyecTBeHHbIX HOBOOGpa3oBaHui
KOXVW METOAO0M 3/1eKTPOoKoarynsuuu

Al16.01.017.001 YOanexwe nanunnom

YnaneHuve BynbrapHbix 60poaaBok (Menkue)
YnaneHve nofoLwBeHHoM 6opoaasku
Kpuotepanus nokanbHas

Kpnonvnonus

[epMaTonorn4ecknini NUIUHK

MMAnHr NoBEPXHOCTHbIN NpenapatoM A

A17.01.008

A17.01.010

A16.01.022

A24.01.005.003

A16.01.024
MMunuHr cpeamHHbI npenapaTtom B

YaaneHue noAKOXHO-XUPOBOM KNEeT4aTKu C NOMOLLbIO
A16.01.034.003 2NEKTPMUYECKOro BbICOKOYACTOTHOFO UMNynbca

3nekTponunonua

YpaaneHne noAKOXHO-XVMPOBOM KNETYaTKU NPU NOMOLLU
A16.01.034.006 YNbTPasByka
KaButaumns

BapoBo3genicTBue — npeccoTepanus KOHE4YHOCTEN,
NHeBMOKOMMNpeccus

[peccoTepanus

BbICOKOMHTEHCUBHOE CHOKYCUPOBaHHOE
ynbTpa3ByKOBOE BO3AENCTBUE

SMAS-nndTHr

A17.30.009

A22.30.022

Ta6bnuya 7. CoomHoweHue HauMeHoBaHusi MeduyuHckKoul
yCnlyau B COOMBEMCMBUU C HOMeHK1amypol MedUuYUHCKUX
ycJly2 U mop20B020 HaUMeHOBaHUs YCJly2u, NPUMeHsieM020
B npelickypaHmax KOCMemoJsioau4ecKux KiuHUK

Table 7. The relation of the name of the medical service
in accordance with the Nomenclature of medical services
and the trade name of the service used in the price lists of
cosmetology clinics

mepeyHe BbIJlelleHbl HOMeHKJIaTypHble HAUMeHOBaHUS YCIIyT
B COOTBETCTBUM C HOMEHKJIATYpPOH, C IPYrOi CTOPOHBI — TOP-
roBOe HaMeHOBaHuUe, TO eCTh Takoe, K KOTOPOMY HPHBBIKIIN
Y BPauH-KOCMETOJIOTH, U Mal[ieHThI.

Kogp! ycnyr B npeiickypaHTe MOXXHO He YKa3bIBaTh, II0-
CKOJIbKY 3TO He perylaMeHTHPYeTCss HOpMaTUBHBIMU JIOKYMeH-
TaMu (KOZIbl OCTaBJIeHbI B TaOJHIlE, YTOOBI MOXKHO OBLIO TIPU
HEOOXOMMOCTH CaMOCTOSITeIbHO HalTU UX B HOMEHKJIaType
MEUIMHCKUX YCITyT).

m SAKJIOYEHUE

JItobast oTpacib yesioBedeckoi AesTeTbHOCTH, B TOM YHUCIIe
Y MEIMITMHCKASs, HY)KIAeTCs B eJMHOM TEPMUHOJIOTHH. JTO He-
00X0IMMO JI7Isl OTBETCTBEHHOTO MPOdeCCUOHATILHOTO O0ITIeH s
Y OCO3HAHUSI OOIIEIPUHSTHIX METOJIOB IUArHOCTHKH, JIEYeHUs 1
IPOGUTAKTUKU. TepPMUHOIOTHS CITY>KUT CBOEOOPa3HBIM CTPYK-
TYPHBIM KOCTSIKOM B OCHOBE TeopuH, popMHUpYeT einHbIe MOJI-
XOofibl K npakTuke. KocMeTosorust, KoTopast B IIOCTIeIHUe JIeCs-
TIWIeTHs: popMHUpyeTCs KaK CaMOCTOsITesIbHAs 00/1acTh 3HAHMIA
Yl yMEHUiA, I0JDKHA [TPOWTH 3Tall YHUGHUKAIIMH TePMUHOJIOTHH,
B TOM YHCJIE U B OIIpefielIeHUH CBOeM JesTeJIbHOCTH B o0iiie-
HPUHATBIX MOHITHSIX HOMEHKJIATYPbl METUIIUHCKUX YCITyT. P

Mpvka3 MuHanpascoupa3sutvs Poccum ot 18.04.2012 r. Ne 381H. «O6 yTBEpX)AEHWM MopsaKka OKa3aHWst MEAVULIMHCKOW NOMOLLM HAaceneHuio No Npoduo «KOCMETONOMUSI»».
?[puka3 MuHncTepcTBa TpyAa U coumnanbHoi 3awmtel P® ot 13.01.2021 r. Ne 2H «O6 yTBEpXAEHUM NPpodeccuoHanbHOro cTaHaapTa «Bpay-kocMeTonor»y.
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Abstract

Introduction. Post-traumatic stress disorder (PTSD) encompasses a wide
spectrum of psychopathological manifestations that arise after exposure to
a severe or life-threatening event. The increasing relevance of PTSD issues
is associated with the escalation of military conflicts worldwide. Complex
biological mechanisms also play a significant role in the pathogenesis of PTSD,
including those changes observed in the hippocampus and other brain structures.
Aim - to identify the most significant genetic markers predisposing the risk of
PTSD manifestation, which could contribute to the development of targeted
interventions focusing on the preventive measures and treatment strategies
of this disorder.

A literature search was conducted in the PubMed database using keywords
related to the genetics of PTSD, with a publication time restriction from 2018
to 2023. Out of 623 papers, 20 articles met the inclusion criteria, describing
molecular-genetic and statistical data, and the sample size of at least 60
patients with a verified PTSD diagnosis, were reviewed and analyzed in detail.

The studies revealed significant associations between PTSD occurrence
and single nucleotide variants (SNVs) in the FKBP5 and CRHR1 genes.
Particular attention was paid to the interactions between SNVs of
different genes and their association with the severity of PTSD clinical
manifestations.

Conclusions. Genetic markers, in particular, SNVs in the FKBP5 (rs9470080)
and CRHRI1 (rs1724402) genes, may play a key role as the risk factors for
biological predisposition and the PTSD development. These findings would
underlie the targeted interventions integrated into PTSD-related prevention
measures and treatment strategies. However, further multicenter and
consortium studies with unified design are required to confirm the significance
of the identified associations and to specify the epigenetic aspects contributing
to the PTSD manifestation and development.

Keywords: ADCYAPIR, CRHR1/2, DRD2/4, FKBP5, NR3C1, post-
traumatic stress disorder, SLC6A4.
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Meuxnatpus

AHHOTauuA

Baenenme. KiiHyyeckast KapTvHa I0CTTpaBMaTiyeCkoro CTpeccoBOro pacCTpoi-
crBa (ITTCP) BriroyaeT MIMPOKUI CIIEKTP NICUXONATOJIOIMYeCKUX POsIBIIeHUH,
OTCPOYEeHHO BO3HUKAIOIIUX IOCIIe BO3JIEUCTBUS TSDKENIOr0 WM YIPOXarolero
M3HU cobbIThsl. BospacTaromas akTyanbHocTh npobiiems! ITTCP cps3ana ¢
3CKaJIalell BOeHHbIX KOHQIMKTOB BO BCceM mupe. B narorenese ITTCP 3nauu-
TeJIbHYO0 POJIb TAK)Ke UIPArOT CJIOXKHbIe OUOJIOrHYecKre MeXaHU3MBbl, B TOM 4UCile
M3MeHeHMs, HabJrojiaeMble B IUIIIOKaMIle U IPYTHX CTPYKTypax Mo3ra.

Ilens 0630pa — BBIIBUTL HanbOIIee 3HAYUMble FeHeTHIeCKHe MapKephl, CBsl-
3aHHBle ¢ puckoM Bo3HUKHOBeHUst IITCP, uro Mormio 6b1 cioco6cTBOBaTH
pa3paboTKe TapreTHbIX BMelIaTe/lbCTB, HAallpaBJleHHbIX Ha pa3paboTKy 1po-
duakTHYeCcKUX Mep U CTpaTerui Tepanuu 3Toro paccrpoicrsa. Hamu npo-
BeJleH IIOMCK JTepaTypsl B 6a3e JaHHbIXx PubMed 1o kiroueBbIM ciioBaMm,
cBsi3aHHbIM ¢ reHeTHKOM [ITCP, ¢ orpanrnyeHneM 1o BpeMeH! BbIxofia IyoIiu-
karui ¢ 2018 no 2023 roa. Y3 623 pabor 20 crareit, oTBe4aroIUX KPUTEPH-
SIM BKJIIOYE€HHS, C OIIUCAHHEeM MOJIeKYIIIPHO-TeHeTUYeCKUX, CTaTUCTHYeCKUX
JIaHHBIX ¥ pa3MepoM BbIOOPKHU He MeHee 60 nanyeHTOB ¢ BepruUIIMPOBaHHBIM
nmarto3oM ITTCP, 6611 mogpo6HO pacCMOTpPeHbI U IPOaHAIM3UPOBAHBI.

Hayka n nHHoBauuu B meguuuHe T.9(1)/2024

Bouty BHISIBIIEHB! 3HAUMMbIe aCCONUAIMU MeXXy Bo3HUKHOBeHHeM [ITCP u
onHoHyKIeoTUHBIMU BapuanTamu (OHB) B remax FKBP5 u CRHR1 (ocs
TUIIOTaJIaMO-TUIIOPU3aPHO-HA/IIIOYeYHUKOBOM CUCTEeMbl U HEMPO3HIOKPHH-
HBIH 1y Th). BaxkHO# McceoBaTeibCKOM HAXOAKOM SIBUJIOCH OOHApYy»XeHue
B3aMMOCBSI3el MeXly OJHOHYKJIEOTUHBIMU BapUaHTaMU OIlpeJlesleHHbIX
TeHOB U TSDKECTBIO KIIMHIYecKux nposiienuit I[ITCP.

BeiBopsl. [eHeTiYeckre MapKepbl, B YaCTHOCTH OJHOHYKJIEOTH/IHbIE BADUAHTHI
reroB FKBP5 (rs9470080) u CRHR1 (rs1724402), urparoT KIIF04eByI0 poib Kak
(aKTOpBI OHOJIOrMYeCKOI TPEIMCIIO3UIINK U pricka pasutust [ITCP. Otv maHHbIe
TPeZICTaBIISIOT BKHOE 3Ha4eHVe 1711 pa3paboTKU TapreTHBIX BMelaTesIbCTB Py
yTO4YHeHUH Mep npodrutakTrky U crparernii Teparmu [1TCP. Ognako st mop-
TBepXKIeHus] 3HAYMMOCTH BbISIBIIEHHBIX aCCOLMAIAM «T'eH — Cpefia» U YTOUHEeHHs
SMUTeHeTUYeCKUX aclleKTOB, JIeXalluX B OCHOBe MaHU}eCTalluy U Pa3BUTHS
ITTCP, Tpebyercs IpoBesieHHe JaTbHEHIIIX MyJIETUIIEHTPOBBIX ¥ KOHCOPIIU-
YMHBIX MCCJIe[JOBAaHUM 110 YHUGUIIMPOBAHHOMY JIM3akHY.

Kirouennie cioBa: ADCYAPIR, CRHR1/2, DRD2/4, FKBP5, NR3C1, nocr-
TpaBMaTH4YeCKoe CTPeCccoBoe paccTpoicTBo, SLC6A4.
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m INTRODUCTION
Post—traumatic stress disorder (PTSD) is a mental illness
originating in the delayed period after exposure to a severe
or life-threatening psycho-traumatic event and characterized
with a wide range of psychopathological manifestations.
These include sudden responses to triggers i.e. phenomena
of repeated experience of bright pictures associated with
the psycho-traumatic event (flashbacks), fear, anxiety,
somatic autonomic manifestations, various degrees of mental
confusion, nocturnal sleep disturbances, anxiety dreams and
behavioral disorders, viz. alcohol and substance abuse, which
reduces overall quality of life and results in the development of
social estrangement and social and professional maladaptation,
respectively. According to WHO data, the average prevalence
of PTSD worldwide is 3.6%, whereas other sources report
higher percentages: 8% for women and 4% for men [1]. At the
moment, the problem of PTSD has become of greater vitality
due to escalation of military conflicts which are a significant
factor in the progression of PTSD.

Complex biological mechanisms are involved in the
formation of PTSD manifestations. The hippocampus plays
an important role in the pathogenic mechanism of PTSD,
specifically, the CA3 zone that regulates processes of memory
pattern completion and separation that are vital for the
formation of behavioral response and emotional processing
of new experiences [2, 3]. In some studies, these changes are
linked directly with the changes in the neuroplasticity and
neurogenesis in the hippocampus that are seen in PTSD, when
the regulatory balance between the activity of the mature and
the young of the hippocampus is disrupted.

Besides, the studies identified a distributed system of brain
structures including the central nucleus of the amygdala,

62

frontal part of the hippocampus and the orbital prefrontal
cortex which lies in the basis of the mechanism of imprinting
of the type of stress reaction formed at an early age, which
also actualizes under the onset of PTSD in adult age [4]. The
ongoing long-term activation of the hypothalamo-pituitary-
adrenal axis provides the biological foundation for the
development of PTSD comorbid sequelae [5].

From the standpoint of existing neurobiological models,
the impact of severe and life-threatening stress states and
traumas starts up a self-sustaining mechanism of synaptic
dysfunction, particularly, in the key neural networks of
emotional regulation (the amygdala — ventral medial area
of prefrontal cortex — supracallosal gyrus — hippocampus
axis) [6]. Other researchers suggest that the changes
encompass the thalamus and the cores of the striatum,
dorsolateral and dorsomedial areas of prefrontal cortex,
posterior cingulate cortex, and the involved sensory areas
of cortex [7]. The results of meta-analysis of numerous
studies indicate the change in the volume of subcortical
areas, which might account for the stability of the clinical
performance of PTSD many years since the exposure to
the stress factors [8].

These mechanisms are considered the results of gene-
environment interactions, and whereas the role of the
environment factors seems obvious, the gene basis of PTSD
formation requires deeper research [9]. Zhang et al. (2017)
[10] summarized results of seven genome-wide association
studies (GWAS) on large samples. In these studies, most
frequently identified genes were FKBP5 (involved in the
endocrine regulation), ADCYAPIRI (regulator of the signal
path function), NR3C1I (glucocorticoid receptor), DRD2
(dopamine receptor linked to various neuropsychiatric
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conditions), CRHRI1 (corticotropin-releasing hormone
receptor) and SLC6A4 (serotonin transporter in plasma
membrane). It is of no less importance that these genes are
expresses in the aforementioned areas of the brain associated
with PTSD mechanisms [10].

We are of the opinion that single-nucleotide variants
(SNV5s) of these genes and their epistasis and interaction with
environment factors might affect formation of susceptibility
to development of PTSD.

m AIM OF REVIEW

To identify among the aforementioned genes the most
significant genetic markers predisposing the risk of PTSD
manifestation, which could contribute to the development of
targeted interventions focusing on the preventive measures
and treatment strategies of this disorder.

m MATERIAL AND METHODS

In order to perform the literature search in the optimal
way, it was divided in two stages: first, we identified the
suitable genes and polymorphisms and then performed
a detailed analysis of candidate genes for the PTSD
susceptibility using PubMed as the general database. We
ran the first stage of search using the following keywords:
«PTSD genetic markersy, «PTSD genetics», «PTSD genetic
polymorphism». The second stage included queries to search
for specific genes identified in the first stage: «FKBP5 and
PTSD», «ADCYAPIR and PTSD», «kNR3C1 and PTSD»,
«DRDZ2 and PTSD», «DRD4 and PTSDy», «CRHRI and
PTSD», «<SLC6A44 and PTSD», «CRHRZ2 and PTSD». The
search yielded 623 publications, of which 20 met our criteria
for the detailed analysis: they were published from 2018 to
2023, they were original research comprising molecular,
genetic and statistical data, and the data on verification
of diagnosis; PTSD was to be the primary condition, the
sampling being at least 60 patients.

m FK50-BINDING PROTEIN GENE, FKBP5.
CORTICOTROPIN-RELEASING HORMONE
RECEPTOR 1 AND 2 GENES, CRHR1/2.
ALPHA-5-NICOTINE CHOLINORECEPTOR
GENE, CHRNAS5. ROR-RELATED ORPHAN
RECEPTOR ALPHA GENE, RORA

Zhang et al. (2020) studied the role of SNVs of several
genes including FKBP5 (rs3800373, rs1360780, rs9470080
and rs9296158), CRHRI1 (rs4458044 u rs242924) and
CRHR2 (rs8192496 and rs2267715) in 1,132 patients with
PTSD surviving earthquakes in China. They found that the
minor allele A of the polymorphism rs2267715 in CRHR2
was associated with a more severe progress of PTSD
(p<0.01, beta = 1.26, 95%CI = 0.41-2.11). Besides, they
saw a statistically significant impact of the SNV FKBP5-
CRHRI (rs9470080 x rs4458044) on the severity of PTSD
in men (p <0.05) [11] (Table 1). Boscarino et al. (2022)
studied four genetic markers related to PTSD: FKBP5
(rs16969968), RORA (rs8042149), CRHRI (rs110402), and
CHRNAS (rs16969968). They found that the link of the first
two SN'Vs with the development of PTSD was statistically
significant (p<0.05) [12]. Hu et al. (2020) reported similar
results of the study with a different sampling [13].
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In other studies, the groups of Zhang (2020) and Tamman
(2019) studies the connections between the SNV of the FKBP5
gene (rs3800373, rs9296158, rs1360780, rs9470080) and
the diagnosis of PTSD among veterans of military conflicts.
They found that patients with PTSD manifested the alleles
A SNV rs3800373, G SNV rs9296158, C SNV rs1360780
and C SNV rs9470080 (p<0.01) with higher frequency [11,
14]. Besides, Hu et al. (2020) showed that the people with
two minor alleles FKBP5 (rs9296158, rs3800373, rs1360780
and rs9470080) subjected to physical violence in childhood
showed higher severity of PTSD symptoms [13].

Li et al. (2019) studied four known SVNs of the FKBP5
gene (rs3800373, rs9296158, rs1360780 and rs9470080)
on the sample of 1,140 adult patients with PTSD (Table 1).
They found that the rs9470080 TT genotype was associated
with the higher risk of development of PTSD and depression
after low-severity stress events (p<0.05; OR = 0.13, 95%CI
= 0.03-0.63) [15]. Young et al. (2018) did not find any
connection between the development of PTSD and the
interaction of rs1360780 and psychological traumatization
in the childhood [16]. In the study performed on the sample
of military veterans diagnosed with PTSD, Kang et al.
(2019) studied the SNV rs1360780 and found no statistically
significant differences between the groups [17]. Jaksic et al.
(2019) reported credible associations between the C allele
SNV rs1360780 of the FKBP5 gene and the diagnosis of
PTSD, and the severity of symptoms of the dominant model.
However, these connections failed to keep their statistical
significance after the Bonferroni correction (a=0.002), as
well as the connection of PTSD with SNV rs17689918
CRHRI [18].

Gelernter et al. (2019) performed a search for the
whole genome associations using a sample of 146,660
military service veterans and identified the most significant
associations with PTSD symptoms (p<0.001): CRHRI
(allele C, rs1724402), CAMKV (rs2777888), KANSLI
(rs2532252) and TCF4 (rs2123392). Besides, the authors
identified the statistically significant connections with
other SNVs, including KCNIP4 (rs4697248), HSD17B11
(rs7688962), MADILI (rs10235664), SRPK2 (rs67529088)
and LINC01360 (rs7519147) [19].

m ADENYLATE CYCLASE-ACTIVATING
POLYPEPTIDE TYPE I RECEPTOR GENE,
ADCYAPIR1. SODIUM-DEPENDENT
SEROTONIN TRANSPORTER GENE, SL.C6A4

In the work performed by the group of (2021), the
connection of the SNV of the ADCYAPIR gene (rs2267735)
with the development of PTSD was studied on the sample
of 1,132 patients surviving an earthquake. The researchers
found the statistically significant connection of interaction
of ADCYAPIRI-FKBP5 (rs2267735 x rs1360780) with
the severity of the clinical pattern of PTSD (beta = -1.31,
p<0.05). Besides, there was identified the statistically
significant connection of the interaction of ADCYAPIRI-
CRHRI (152267735 » rs242924) with severity of PTSD in
men (p<0.05) [20, 21].

Kravi¢ et al. (2019) reported absence of significant
connections of PTSD with the distribution of genotypes SLC644
(serotonin membrane transporter) and MAOA (responsible for
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Gene and
localization of its References LB Key findings
expression assessment

T T,
¥ . -allele of rs p<0. N =0.4, 0! .2-0.3), the C-allele
—_— 3890 people (18-62 years); of rs1360780 (p<0.001; OR=1.3, 95%CI 1.1-1.6), the C-allele of
getal 2020 M/F; All races; Military PCL-4 159470080 (p=0.001; OR=2.9, 95%C| 2.4-3.4).
VEEEmS PTSD(+) often had AGCC haplotype (rs3800373-rs9296158-
rs1360780-rs9470080) (p<0.01; %(2=9.1) than PTSD(-).

. . Chi . The distribution of the AGCC haplotype (rs3800373-rs9296158-
Qietal 2020 237 people: MIF; Chinese; CAPS SCID  rs1360780-rs9470080) was found to be significantly higher in the
p probable PTSD group compared to the non-PTSD group.

PTSD(+): T-allele (rs9470080) (p<0.05; OR = 0.1, 95%Cl 0.03-0.6).

1140 people (17-66 years); PTSD(+)-depression: AGCT haplotype (rs3800373-rs9296158-

Lietal. 2019 M/F; Chinese; Earthquake PCL-5 rs1360780-rs9470080).
FKBPS Survivors No significance: rs3800373, rs9296158 and rs1360780.
Hippocampus

Young et al, 2018 266 (18-62 years); M/F; All CAPS  PTSD(+): T-allele (rs1360780) (OR = 1.91, 95%CI 1.0-3.5).

races; Military veterans

719 people; M/F; Caucasian; CAPS, BSI,

Jaksic et al. 2019 No significance: C-allele (rs1360780).

War survivors M.LN.L.
Kang etal 2019 239 People; M; Military CAPS, PCL-4 PTSD(+): C-allele (dominant model) (rs1360780) (F=7.3; p<0.01).
1042 people; M/F; Caucasian; .
Hu et al. 2020 e s PCL-5 PTSD(+): C-allele (rs9470080) (p<0.05).
Tamman et al. 577 people; M/F; Military PCL-5, SCID, PTSD(+): G-allele (rs9296158), A-allele (rs3800373),
2019 veterans CAPS C-allele (rs1360780), C-allele (rs9470080) (p<0.001).
K . PTSD(+): ADCYAP1R1-FKBP5 (rs2267735 x rs1360780)
Amygdaaand  Wangetal 2021 Mibs Cpﬁ%r;lgéllg;r?héigfg polls  [Eme sz ssu iy ek = LS |2 S IS
hippocampus STRErS ADCYAPIR1-CRHRI1 (rs2267735 x rs242924) correlated

with severity in men (beta = -4.7 and P = 0.02).

Yuan et al. 2022 142 people (18-60 years); M/F; SCID, CAPS PTSD(+): Severe - reduced left CA3 volume - TC heterozygotes

Chinese; Earthquake Survivors (rs1800497) (p<0.01).
719 people; M/F; Caucasian; No S|gn|f|cance Tagl (rs1800497 of DRD2) and VNTR in exon 3
Hoxha et al. 2019 . CAPS, BSI
DRD2, DRD4 War survivors (DRD4).
Hippocampus 1134 people (16-73 years);
+ Peope {. g ) PTSD(+): DRDXANNK1-COMT (rs1800497xrs6269) (p<0.05).
Zhang et al. 2018 I\SAl/JIr:\,Ii\(IZCI)w::ese, Earthquake PCL-5 No significance: DRDZ (rs1800497)
1134 people (16-73 years); . | ;
Zhang et al. 2019 M/F; Chinese; Earthquake PCL-5 BES_DS'% g?“}-’él ?'}%27 %?2268498%1801028) (p<0.01;
Survivors = Sk BRITOH & )
113? people (.18-73 years); ?‘ESSD(JS) /D%RII(-JI§22A :):\llele (rs2267715) increased severity (p<0.01; beta
Znangietali2D208 M, ChinesepEaiiig iaka PCLS  FgBP5.CRARI (159470080x154458044 and 159296158  r54458044)
was severity in men (p<0.05).
CRHR1, CRHR2 . . .
! ; . ) : PTSD(+): CRHRI1 (G-allele; rs110402), CHRNAS, (A-allele;
RO S e et e oy oo PCL 1516969968, RORA (G-allee: rs8042149), FKEPS (T-allse
, rs p<0. .
Gelernter et al. 146 660 people; M/F; All races; PCL-4 PTSD(+): CRHR1 C-allele (rs1724402) was associated with PTSD
2019 Military veterans (p<0.001)
- 719 people; M/F; Caucasian; No significance: 5-HTTLPR (high-expressing long allele
Kravi¢ etal. 2019 War survivors CARS, BS and low-expressing short allele)
78 people; M; Blast exposure N Homozygous S carriers of SHTTLPR showed higher PTS rates than
SLC6A4 Tayloretal 2019 jnioracts PELE homozygous L carriers (p<0.01).
Amygdala o . -
Y8 . 4072 people (13-18 years); gg"/Sc.CD)(IJrl)ﬁillA)l of TaglA (rs1800497 of DRD2) (p<0.01; OR = 2.4,
Xiao et al. 2019 M/F; Chinese; Earthquake PCL-4 A

PTSD(-): 10/10 of 5-HTTVNTR (p<0.001; OR = 0.166, 95%CI 0.1-0.3)
No significance: 5-HTTLPR (short or long alleles)

NR3C1 Prefrontal Castro-Vale etal. 61 people; M; Caucasian; CAPS. SCID PTSD(+): G-allele (rs6198) (p=0.05; OR = 3.6, 95%CI 1.1-11.8).
cortex 2021 Military veterans g No significance: rs10052957, rs6189/rs6190, rs6195, rs41423247.

Survivors

Note: PTSD — Post-traumatic stress disorder; PTSD(+) — the group of findings, that showed significantly positive associations with PTSD expressiveness; PTSD(-
) — the group of findings, that showed reverse associations with PTSD expressiveness; FKBP5 — FK506 binding protein 5; ADCYAP1R — adenylate cyclase
activating polypeptide 1 (pituitary) receptor; DRD2, DRD4 — Dopamine receptor D2/4; CRHR1, CRHRZ2 — Corticotropin-releasing hormone receptor 1/2; SLC6A4
— Solute carrier family 6 member 4, aka 5-HTT Variants: SHTTLPR & SHTTVNTR; NR3C1 — Nuclear receptor subfamily 3, group C, member 1 aka GR; CAPS -
Clinician Administrated PTSD Scale; BSI - the Brief Symptom Inventory; PCL-4/5 - PTSD CheckList 4/5, SCID - Structured Clinical Interview for DSM Disorders;
M.I.N.I - Mini International Neuropsychiatric Interview.

MpumeyaHus: MTCP — nocmmpasmMamuyeckoe cmpeccoBoe paccmpoticmso; MTCP(+) — 2pynna 0aHHbIX, NoKazaBwux 00CMOBEPHYIO NONOXUMebHYH CBSI3b

¢ BbipaxxeHHocmbto MTCP; MTCP(-) — epynna daHHbIX, NOKa3aBWUx 06pamHyto CBsi3b C BbipaxeHHocmbto MTCP; FKBPS5 — zeH FK506-cBsisbiBatouwezo benka;
ADCYAPIR — 2eH peuenmopa k akmusamopy adeHunamuyuknassl 1; DRD2, DRD4 — zeHbl peuenmopos dogamuHa D2/4; CRHR1, CRHR2 — 2eHbl peuenmopoB
KOPMUKOMPONUH-pUu3uHe-2opMoHa 1/2; SLC6A4 — eeH mpaHcnopmepa cepomoHuHa, makxe ussecmHbill kak 5-HTT: SHTTLPR u SHTTVNTR; NR3C1 — 2eH
2/1I0KOKOpmMukoudHozo peuenmopa; CAPS — wkana MTCP, HazHavaeMas knuHuyucmom (Clinician Administrated PTSD Scale); BSI — Brief Symptom Inventory;
PCL-4/5 — KoHmponbHsbil cnucok [MTCP 4/5; SCID — CmpykmypupoBaHHOE K/luHU4eckoe uHmepBsbto no paccmpolcmaam DSM; M.I.N.I - MuHu-mexdyHapooHoe
Hellponcuxuampuyeckoe UHMepBbI0.

Table 1. Summary of the associations between common SNVs, gene interactions, haplotypes and PTSD
Ta6bnuua 1. CBsi3u 00HOHYK/1EOMUOHbIX BapuUaHMOB, Mex2eHHbIX B3aumModelicmaull u 2aniomunoB ¢ puckoM passumusi [MTCP

serotonin metabolism) in the sample 719 patients with PTSD  people exposed to the explosion and having the S-allele had
and conventionally healthy people surviving a military conflict ~ a more severe progression of PTSD as compared to carriers
[22]. Taylor et al. (2019) studied the connections between the  of the S-allele not exposed to the explosion, and to carriers of
impact of explosion, 5SHTTLPR and PTSD symptoms. The  both LL alleles. (p<0.01) [23].
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m TYPE I1 AND IV DOPAMINE RECEPTOR
GENE, DRD2/4. GLUCOCORTICOID
RECEPTOR GENE, NR3C1

The study of Xiao et al. (2019) showed that the
polymorphisms DRDZ2 Taq I and 5-HTTVNTR had
statistically significant connection to the PTSD diagnosis,
whereas the 5-HTTLPR had none. The genotype A1/A1 of
the polymorphism DRDZ2 Taql had significant association
with the increased risk of development of PTSD (OR = 2.39,
95%CI = 1.39-4.12, p<0.01). On the contrary, the genotype
10/10 5-HTTVNTR decreased the risk of PTSD development
with statistical significance (OR = 0.17, 95%CI = 0.08-0.34,
p<0.001) [24]. Yuan et al. (2022) studied the associations
between the SNV rs1800497 (TaqlA), severity of PTSD and
the volumes of the CA3 zone and the fascia dentata of the
hippocampus. Even though they did not find any statistically
significant association between the severity of PTSD and
the total volume of the hippocampus in patients with the TT
genotype, there was found a significant connection between
the genotype and severity of PTSD, the most grave clinical
pattern was related with reduction of the volume of the left
CA3 among the TC heterozygotes (p<0.01) [25].

Hoxha et al. (2019) studied associations between the
DRD2 variant (rs1800497) and the variable number of
tandem repetitions (VNTR), located in the third exon DRD4
with the development of PTSD. The case control study
found no significant associations. However, there was
identified an association between SNV DRDZ2 (rs1800497)
and deviations in the score of PTSC symptoms per “Brief
Symptom Inventory” scale both in the genotype and
recessive models, the allele T being the risk allele (p<0.05)
[26].

The study of Zhang et al. (2018) genotypified the SNVs
of three genes DRD2/ANNKI1, COMT and DBH in adults
exposed to earthquake. The variant rs1800497 is related to the
density of D2 dopamine receptors, and the haplotypes rs6269-
rs4633-rs4818-1s4680 impact the level and the activity of the
catechol-O-methyl transferase metabolizing catechol amines.
The statistical analysis of genetic data identified interaction
between DRD2/ANNKI1-COMT (1s1800497 x rs6269) that
was associated with the PTSD diagnosis. However, the
analysis involving singular SNVs revealed no significance
in the development of PTSD in any of them, as well as the
‘gene-environment’ interaction [27]. Furthermore, the same
study of Zhang et al. (2019) analyzed two SNVs (rs2268498
in OXTR and rs1801028 in DRDZ2) in the Chinese cohort
that was exposed to the earthquake in Wenchuan including
156 cases of PTSD and 978 people in the control group. The
interaction between the genotypes rs2268498 CC/CT and
the allele C SNV rs1801028 was associated with the PTSD
diagnosis (p<0.01; OR = 9.18, 95%CI = 3.07 - 27.46) [28]
(Table 1).

Castro-Vale et al. (2021) studies the association between
five SNVs of the gene NR3C1 (rs10052957, rs6189/rs6190,
rs6195, rs41423247 and rs6198) and PTSD in veterans
of colonial wars in Portugal. The carriership of the variant
9B (allele G) rs6198 showed the statistically significant
association with PTSD within the dominant morel of heredity,
and was associated with the severity of the clinical pattern of
PTSD [29].
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m DISCUSSION

From the 20 studies in question, eight studied the SNVs
of the glucocorticoid chaperon gene FKBP5, with the total
sample of 8110 people. All authors studying the SNV FKBP5
reported significant associations with PTSD for the variant
rs9470080, regardless of the allele, C or T. However, the
results for other variants (rs9296158, rs3800373, rs1360780)
were ambiguous or statistically insignificant [13-18, 30].
The associations between the two haplotypes (4-G-C-C u
A-G-C-T) and the specifics of progression of PTSD are of
special interest due to novelty of results, yet the current data
is insufficient to make any firm conclusions [15, 30, 31];
same concerns the results for interactions between the FKBP5
and other genes [14, 20].

As far as the dopamine receptor genes DRD2/4 are
concerned, four studies focused on their SNVs in a total
sample of 1995 people and reported, mainly, insignificant
associations with PTSD [25-28]. However, the group of
Zhang (2018, 2019) found statistically significant interactions
between DRD2/ANKK1-TaqlA-COMT (rs1800497 x rs6269)
and OXTR-DRD?2 (rs2268498 x rs1801028) in a sample of
1134 people (p<0.05) [25, 28]. These results, in their turn,
need further research to support their significance.

Among other research, three studies of CRHR1/2 showed
significant associations between separate SNVs and the
development of PTSD [11, 12]. The study involving the
genome-wide association search by Gelernter et al. (2019)
on the sample of 146,660 military service veterans, the most
significant association with PTSD was found for the C-allele
CRHRI (rs1724402) (p<0.001) [19]. At the same time, the
high significance of associations with the development
of PTSD was seen in other SNVs: CAMKYV (rs2777888),
KANSLI (rs2532252) and TCF4 (rs2123392) (p<0.001). This
additional data had lesser statistical significance as compared
with the SNVs mentioned above, but it deserves attention in
the light of further research [19]. Based on the comparison
of results shown in Table 1, the authors consider discussion
of remaining studies unpractical due to contradictory data.

Generally, the presented results show some role of the
genes coding the component of the neuroendocrine axis in
the etiology of PTSD and the contribution made therein by
the neurotransmission of catechol amines and serotonin. The
correction of discrepancy in data used for our research is a
question of major scientific interest. It is necessary to study the
SNVs of the FKBP5 gene, the haplotypes and the intergenic
interactions, as well as earlier neglected SNVs showing high
significance of connections with development of PTSD in
genome-wide association study, which allows learning the
epigenetic aspects of PTSD development, among other things
[19, 32]. The answer to the question of the SNV contribution to
the development of PTSD is vital for the targeted intervention
that could only be performed immediately after the psychological
trauma but before the progress of dysfunctions under PTSD
would become stable with relevant morphofunctional changes
in the patient’s brain [33].

m CONCLUSIONS

The analysis of the selected papers revealed two highly
significant genetic markers related to the development
of PTSD: FKBP5 (rs9470080, both the C-allele and the
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T-allele) and the C-allele of CRHRI (rs1724402). These to psychological trauma might become the foundation for
results point at the hypothalamo-pituitary-adrenal axis and  the primary prevention of PTSD in order to impede the
the neuroendocrine path as the potential target for the pre- cascade of changes in the nervous system leading to the
clinical treatment in order to mitigate the risk and prevent the  sustainable clinical symptomatology. Although some singular
development of PTSD. Other results, such as the association = genetic factors of PTSD development are well known,
of the haplotypes of FKBP5 (A-G-C-C: rs3800373- our understanding of the polygenic nature of the illness
1s9296158-rs1360780-rs9470080; A-G-C-T: rs3800373- remains limited, considering insufficient data on epigenetic
rs9296158-rs1360780-rs9470080) and FKBP5-CRHRI  mechanisms of mental disorders. The priority studies of
(rs9470080 x rs4458044 and rs9296158 x rs4458044) molecular and genetic foundations of PTSD can ensure a
were less significant and studied in less detail. Collated more detailed insight into the pathogenic mechanisms of
data is of value to identify the vector of our future research.  the disease and development of efficient methods of its
The authors think that genetic testing of patients exposed prevention and treatment. =

ADDITIONAL INFORMATION

JOIIOJIHUTEJIbBHAS NTH®OPMAITVA

Study limitations.

The study is subject to the typical limitations of review work. The present results
are limited by the heterogeneous designs of the studies used for the analysis, as well
as by the insufficient sample size to formulate unambiguous conclusions. We observe
the need for further research clarifying the significance of risk factors for PTSD, taking
into account the polygenic nature and epigenetic mechanisms of the disease.

Oezp yeHus uccnedob

HCCHQ}IOBaHI/lE TIO/IBEP’KeHO THITUYHBIM OIrPaHUYIeHUAM 063OPHOI;I paﬁOTI)I. Hacro-
sIII[Me Pe3yIIbTaThl OrPaHMYeHbl FeTepOreHHbIMU IU3aiHaMU CCITe0BAHHH, UCIIOJb30-
BaHHBIX JUUIS aHAJIW34d, d TaK)Ke HeJOCTaTOYHbIM 06beMOM BLIGOPKI/I pinis (bopmynnpoBa-
HUS OTHO3HAYHBIX BBIBOJIOB. MBI BUIMM HEOOXOIMMOCTD JJAJIbHEHIIIUX UCCIIeI0BaHUH,
CBSI3aHHBIX C YTOYHEHHeM 3HauMMOCTH dakTopoB pucka passutus IITCP, yunrsiBas
TIOJIMTeHHYI0 IIPUPOAY U SIIMI'eHeTHYeCKHe MeXaHU3MbI 3ab01eBaHusI.
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m060¥ YacTi paboTHL.
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AHHOTauusa

Iesb — IPOBECTH CPAaBHUTEJIBHYIO OIIEHKY TOYHOCTH Pa3paboTaHHOTO CIIO-
coba IpeJonepanuoHHOr0 IIAHUPOBAHUS IIPY NIePBUYHOM 3HIOIPOTE3UPO-
BaHWH Ta300eIpeHHOro CyCTaBa.

Marepuan u MeToAbL. [[J1s OBBIIIEHHs TOYHOCTH TIPefoNepaioHHOTO
IUTAHUPOBAHUsI ¥ yMeHbIIeHHUsI KOJIMYeCTBa HHTPa- U I10CIIe0IIePaliiOHHbIX
OCJIO)KHeHUH 6bI1 pa3paboTaH «Criocob rpeionepanuoHHOTO ITTAHUPOBAHUS
IIPH SH/IONPOTEe3UPOBAHNM Ta300€/JPEeHHOIO CyCTaBay U YCTPOMCTBO JUIS ero
peasm3anuu. [IpoBefieHO KITMHUYECKOe UCCIIe[JOBaHKe B IPYIIIIaX CPABHEHMSI.
B ocHoBHo#i rpymine (50 nanyeHToB) MOATOTOBKY K OIEPaIvy OCYIIeCTBIISIIN
C TIpUMEeHeHHeM IIpefilIoXKeHHOTo ClIocoba, B KOHTPOJIBHOM — C UCIIOJIb30-
BaHMEM CTaHJAPTHOM MeTO/IMKY IUIaHUPOBaHUs. B mocieonepanioHHOM
IIepyo/ie OIleHUBAIM TOYHOCTb OIpeJie/ieHHs pa3MepOB KOMIOHEHTOB 3H-
JIOIIPOTe30B, JUIMHBI KOHEYHOCTH, odceTa. [lJIs 3TOro CpaBHUBAJN JJAHHBIE
IIpeJIoNepaIjMOHHOTO ITIAHUPOBAHMS U TIOJTyYeHHbIe Pe3ysIbTaThl.

Pesynsrarsl. To4HOCTH OnieHKH odceTa B OCHOBHO# IpyIiie GbUIa BBIIe, 4eM
B KoHTpOnbHOIM (T-kpuTepwmii = -2,6; p = 0,01). CpenHsis pa3HuUIIa MEXTY ITpeN-
IoJ1araeMbIM 0(h)CETOM U IIOJTyYeHHbIM B OCHOBHOM rpymme cocrasuia 1,4+1,5
MM, B KOHTPOJIBHO# — 2,2+1,7 Mm. [1orperHocTs B OleHKe pa3Mepa FOJIOBKH B
OCHOBHO¥1 IpyTiiie OblIa MeHbllle, 4eM B KOHTPOJIBHOM (OTHOIIIEHHE IIIaHCOB =
3,02). IoCcTOBEpHBIX OTIMYMI OIPeIeIeH sl Pa3MEepOB BePTITY)KHOTO 1 GefipeH-
HOTO KOMIIOHEHTOB 3HJIONPOTe3a, Pa3HHUIIbl B [JIMHEe KOHEYHOCTe B IPyIIIax
CpaBHeHust He 6bUI0.

3axurrogenne. PazpaboTaHHbI CI0CO6 T03BOJISIET MOBBICUTH TOYHOCTb HPEJ-
OIIepariOHHOTO [UIAHUPOBAHKSI TIPU 3H/I0IIPOTE3MPOBAHUH Ta300epeHHOr0
cycrasa. IIpensyioxeHHoe yCTPOHCTBO 0GecIiedrBaeT MPaBUIIbHYIO YKIIAIKY
IIAIIMeHTOB [IPH BHIIIOIHEHUH PeHTreHorpadyu Taza, a TakKe M03BOJIIET JIETKO
H3MeHsITh ee IIPY BBINOJIHEHUHN JAHHOMN [POLeyPHI.

KuroueBsle ci10Ba: SHIONPOTE3MPOBaHKe Ta306eIpeHHOro CycTasa, Hpes-
OllepaIiOHHOe IIJIAHUPOBAHKE, OCIIOXKHEHHSI.
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Comparative analysis of the developed method
of preoperative planning in primary hip arthroplasty

Denis I. Varfolomeev
Voronezh State Medical University named after N.N. Burdenko (Voronezh, Russia)

Abstract

Aim - to conduct a comparative assessment of the accuracy of the developed
method of preoperative planning for primary hip arthroplasty.

Material and methods. The "Method of preoperative planning in hip
arthroplasty" and special device were developed to improve the accuracy of
preoperative planning and reduce the number of complications. A clinical
study was conducted in the comparison groups. In the main group (50
patients), we used the proposed method in the pre-operative planning; in the
control group the patients were prepared for the operation using a standard
planning method. The accuracy of evaluation of implant sizes, limb length and
offset were registered in the post-operative period. The preoperative planning
data were compared with the results obtained.

Results. The accuracy of offset estimation in the main group was higher than in
the control group (T-criterion = -2.6; p = 0.01). The average difference between

68

the estimated offset and the one obtained in the main group was 1.4+1.5 mm,
in the control group it was 2.2+1.7 mm. The error in head size estimation in
the main group was less than in the control group (odds ratio = 3.02). No
significant differences were registered in determining the size of components
of the endoprosthesis, and there were no differences in the leg length in the
study groups.

Conclusion. The developed method allows for improving the accuracy of
preoperative planning in hip arthroplasty. The proposed device ensures the
correct placement of patients when performing pelvic radiography, and also
makes it easy to change it when performing this procedure.

Keywords: hip arthroplasty, preoperative planning, complications.
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m AKTYAJIbBHOCTbD

HIOIIPOTe3UpOBaHue Ta300eIpeHHOr0 CyCTaBa SIBJISeTCs

IITUPOKO pacIpoCTpaHeHHOM omneparueil. B mocnequue
TOIIbl OTMEeYaeTCsl HeyKJIOHHBIM pOCT YHCiIa KaK [epBUYHBIX,
TaK ¥ PeBM3UOHHBIX BMellaTelbCTB. [IpegonepanuonHoe
IUIAHUPOBAHUe SIBJISeTCS 3aJI0TOM YCIEITHOTO BBIITOHEeHUS
oIlepalyu Mo 3amMeHe TazobefpeHHOro cycTraBa. OHO BKIIIOYa-
eT B ceDsl OLIeHKY KOXXHBIX TIOKPOBOB B 30He BMeITIaTeIbCTBa,
aMIUTATY/IBI IBIDKEHUH B CyCTaBe, Pa3HUIIBI B JIIMHE KOHed-
HocTeil. OqHUM K3 HauboJsiee BRXKHBIX 3IEMEHTOB ITOJITOTOBKU
K OIlepallvH sIBJIsieTcs IJIaHWpOBaHUe 110 peHTreHorpaMMaM.
Iyt 3TOrO MCHONB3YIOT CHUMKU Ta3a M Ta300eIpeHHOrO Cy-
CTaBa C U3BeCTHBIM MaciTabrupoBanuem [1, 2].

[TnanupoBaHre MOXeT ObITh BHIIIOIHEHO KaK C UCIIOIb30-
BaHMeM I11abI0HOB UMILIAHTAaTOB, KOTOPhIe ITPUKJIA/IBIBAIOTCS
K peHTreHorpaMMaM, TaK U C IIOMOIIbI0 CHelHaIbHBIX TIPo-
rpaMM. TOYHOCTh ITUPPOBOTO U «OOBIYHOTOY» TVIAHUPOBAHUS
JIOCTOBEPHO MeXxy coboit He omiudaercs [3, 4]. Kaxxabrii u3
c1iocob0B MMeeT CBOM JOCTOMHCTBA U HefocTaTku. [Ipu aTom
WCTIO/Ib30BaHKe IIPOTrPaMM JIjIsl ITOATOTOBKU K OTlepaliiy 3Ha-
YUTENIbHO YIPOIllaeT ee BBHIIIOJIHEHUE, He TpebyeT HaTIuIus
OOJIBITIOrO KONMUYeCcTBa 1abJI0HOB UMITJIAHTATOB, KaJIbKH, TI0-
3BOJIsIeT peJJaKTUPOBaTh PeHTIeHOBCKUe U300paXkeHHUs U CO-
XPaHSATh B 3JIeKTPOHHOM BHUJIe [I0JTy4YeHHbIe JaHHEIe.

[TnanupoBaHue oneparuy 1o peHTTeHOrpaMMaM BKJTIoYaeT
B ce0sl OIIeHKY THIIa KOMIIOHEHTOB 3HIONPOTe3a, UX pa3MepoB
U nosioxkenus [5, 6]. [Ipu aTom mpu ompeiesieHUH AaHHBIX
[IapaMeTpOB CYIIeCTBYeT ollpefieJleHHas IIOIPeIIHOCTh, 00-
yCJIOBJIeHHas], C OHOM CTOPOHBI, IBYMepPHBIM U300paskeHHeM,
KOTOpOe MOoJIy4aeTcs Ha CHUMKe, a C IPYToif — omubKaMu py
BBITIOJTHEHUH PeHTTeHOIpPaMM.

KoppekTHoe npefionepaniioHHOe IJIaHKPOBaHUe 3aBHUCUT
OT pa3NYHbIX GAaKTOPOB, TAKMX KAaK TOUHOE MacCIITabupoBa-
HUe PeHTTeHOBCKUX CHUMKOB M YKJIafika maruenTa [7]. [Ipu
BBLITIOJIHEHUH peHTreHorpaduu HeoO6XoAUMO COOMIofieH e psijia
yciioBuit. K HUM OTHOCSTCSI OfMHAKOBas poTanys 6efpeHHbIX
KOCTell, Iapajie/ibHOe PacloyiokeHHe UX oceil, COOCHOCThb
JIMHWAY cUM$U3a U KPeCTIIa, a TaKXKe IIPaBUIbHOE PacIooxKe-
HHe Ta3a B CaTUTTaJIbHOM IIOCKOCTU. OOBIYHO Y MAIIeHTOB C
aToJIorvel Ta306e[peHHOTO CyCcTaBa Pa3BUBAIOTCS KOHTPAK-
Typa, yKOpodeHHe KOHeYHOCTH, ledpopMalivis I03BOHOYHHKA,
KOTOpBIe ITPUBOJISAT K HEKOPPeKTHOMY IOJIOKEeHHIO Tasa Mpu
BBITTOJTHEHUH CHUMKA. B cBs3u ¢ Hanmmuuem 6oreil B Tazo0e-
JIPeHHOM CyCTaBe WK 000HX CyCTaBax He BCerya IolIy4aeTcs
CleNiaTh peHTTeHOTPaMMBbl C OIMHAKOBOM poTariveil 6efpeH-
HBIX KocTedl. Takum 06pa3oM, BblllIeyKa3aHHbIe 0COOEHHOCTH
MIPEeISTCTBYIOT U3TOTOBIIEHHUIO «M/IeaIbHbIX)» CHUMKOB.

[1pu BeINONTHEHNM peHTreHorpadUY Ta3a CTaHIAPTHBIM SIB-
JIsieTcs Takoe ToJIoXKeHUe, ITPU KOTOPOM HIDKHMe KOHEYHOCTU

POTHPOBaHbI BHYTPE nopsiaka 15-20 rpagycos. Ilpu atom Ha
CHUMKaX OOBIYHO BU3YyaJH3UPYyeTCs MaKCHMaJjbHas JJIMHA
meiky OeipeHHON KOCTH. OHAKO ITieiika 6eipeHHONM KOCTH
MOXeT PacIoJlaraTbCsl B peTPOTOPCUY WK B HEHTPAIbHOM I10-
JIOXKeHHH MeX[Ty aHTeTOpCHelt 1 peTpoTopcueii. 3TO IPUBOIUT
K TOMY, YTO IIpH CTaHAApTHOW BHYTpeHHel poTanuu bexpa
Ha peHTreHOrpaMMax I0JTy4aloTCsl HeKOppeKTHbIe CHUMKU. B
PEeHTTeHOBCKOM KabOUHeTe He Bcerzia MOT'YT OBITh CllelliaibHble
yCcTpoicTBa M1 GUKCAIIMU CTON MalleHTa B He0OX0IHMOM
HOJIOXKeHHU. B psifie citydaeB y 60/IbHBIX UMEIOTCS pa3/IiuHbIe
nedbopMaliy CTOI U IPYTUX KOCTel HIDKHUX KOHEYHOCTei.
Bce 3T0 IpUBOIUT K MOTPEIIHOCTSIM IIPY BBIITOJTHEHUU PeHT-
reHorpaduy Tasa ¥ Ta300eIpeHHBIX CyCTaBOB U OIIMOKaM IpU
IUTAHUPOBAHMY OIlepaliyy.

HeobxonuMo oTMETUTD, YTO TOYHOE IIJITAHUPOBaHUe CIIO-
CcOOCTBYeT COKpallleHUI0 IPOAODKUTEIBHOCTH Ollepaluy,
VIPOIIEHUIO ee BBIITOJIHEeHHS, a TaKKe IpeIoTBpallleHUI0 UH-
Tpa- ¥ MOCJIe0TIepallMOHHbIX OCIOKHeHu ! [8].

m [TEJIb

[TpoBecTH cpaBHUTENBHYIO OLIEHKY TOYHOCTH pa3pabo-
TAHHOTO CIIoco6a NpeIoNepallMOHHOTO IJIAHUPOBAHMUS TIPH
MIepBUYHOM 3HIONPOTe3POBaHUU Ta300epeHHOTo cycTaBal.

m MATEPHUAJI 1 METO/IbI

[TpensoxeHHBIHN crIocob 3aKilI0uaeTcs B CIeAYIOIIEM.
PenTrenorpadwuio Taza mareHTa BBITIOTHSIOT C UCIIOIb30Ba-
HUeM pa3paboTaHHOro ycTpoiicTBa?. OHO BKJIIO4aeT B cebs
IBa KOMITOHeHTa. [lepBbIil ucnonb3yeTcs 71 obecriedeHUs

PucyHok 1. YcmpolicmBo 0519 noBopoma cmon nayueHma:

1 — nuHelHbIU akmyamop, 2 — cmonodepxxamerib, 3 — OCHOBaHUe
ycmpolcmBa, 4 — KHonKa BKJ/loYeHusi, 5 — 610K ynpaBneHusi
akmyamopamu ¢ paduonpueMHUKoM, 6 — anekmponpoBoO NUMaHusi.

Figure 1. Device for turning the patient's feet: 1 — linear actuator,
2 — foot holder, 3 — device base, 4 — power button, 5 — actuator
control unit with radio receiver, 6 — power supply cable.

1Bapdonomees [1.1. Cnocob npenonepaLmoHHOro NnaHMpoBaHUsa Npu 3HAONPOTEe3UPOBaHWUK TazobeapeHHoro cycTaea. MateHT PO Ha nzobpetenne Ne 2774257 ot 10.01.2022 .
HocTynHo no: https://www1.fips.ru/ofpstorage/Doc/IZPM/RUNWC1/000/000/002/774/257/%D0%98%D0%97-02774257-00001/document.pdf
2Bapcdonomees [.U. YcTpoitcTBo ans cdukcaumm 6onbHoro. MateHt PP Ha usobpetenne Ne 2712341 ot 30.08.2019 r. JocTynHo no: https://www1 fips.ru/ofpstorage/Doc/IZPM/RUNWC1/00

0/000/002/712/341/%D0%98%D0%97-02712341-00001/document.pdf
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KOMIIOHEHT YCTPOMUCTBA 103BO-
JISeT pacIoIOXUTh Ta3 HallyeH-
Ta COOTBETCTBYIOIIKUM 00pa3oM
OTHOCHUTEJIbHO PeHTTeHOBCKOI'O
CToJIa ¥ M36exarh ero epekoca
B T'OPHU30HTAJIbHOW INIOCKOCTHU
maryeHTa (PUCYHOK 2).
Bropoit koMIToOHeHT ycTpoit-
CTBa UCIOJIb3yeTCs B CIydasx
BBIPA)KEHHOM JTepopManvu mo-
3BOHOYHMKA, KOTJ]a He Toly4a-
eTCsl KOPPeKTHO pacHoJIOXUTh
Ta3 Ha PeHTTeHOBCKOM CTOJIe.

PucyHok 2. A — Ta3 nayueHma, cpukcupoBaHHbIl B ycmpolicmse,

B — peHmzeHozpamma nayueHma, cpukcupoBaHHo20 B ycmpolicmae:
1 — ¢pukcamop nepedHux BepxHUX NOOB3JOWHbIX ocmel,

2 — nodBWKHbIe Hanpasnswwue, 3 — ocHoBaHUe ycmpotlicmaa.

Figure 2. A — Patient's pelvis fixed in the device, B — radiograph
of the patient fixed in the device: 1 — fixator of the anterior superior
iliac spines, 2 — movable guides, 3 — base of the device.

[IPaBWJIBHON poTanuu OefipeHHBIX KOCTel NP BBIIOIHEHUU
peHTreHorpaduu Ta3a (PUCYHOK 1).

[TepBbIit KOMIIOHEHT YCTPOHCTBA COCTOUT M3 OCHOBAHUA,
Ha KOTOPOM YCTaHOBJIeHbI TIO/IBIXKHBIE CTOIIOiepKaTeu, Co-
eIMHeHHbIe C IMHEHHBIMU akTyaTopamu. CTomomepskarenu
MMeIOT BO3MOXHOCTh OJJHOBPEMeHHOI'0 [TI0BOPOTa, YTO I0-
3BOJISIET OCYIIECTBISATh CUHXPOHHYIO POTAIMIO 06euX CTyTI-
Hell U COOTBETCTBEHHO OeJ[peHHBIX KOCTeH U3 TOJIOKeHUs
MaKCHUMaJbHON HapyXHOU pOTaIlU B II0JI0’KeHHe MaKCH-
MaJIbHOW BHYTpeHHel poTalluu U HaobopoT. YipaBieHHe
YCTPOMCTBOM OCYIIECTBIISIeTCs TOCPeICTBOM PafguOCBsI3HU,
IIpy noMoIy Opesioka, aHAaJIOTHYHOTO OpPesioKy OT aBTOMO-
O6WIbHOM curHanu3aluu. [Ipy 3ToM ecTh BOBMOXXHOCTB OCTa-
HOBUTH MTOBOPOT CTON U 3apUKCHPOBATh UX B MOJIOXKEHUU
HeoOXOIMMOM pOTaITUH.

Bropoii KoMIIOHEeHT yCTpOMCTBa IpeAHa3Ha4deH /s mpa-
BUJIBHOM YKJIQJIKY Ta3a Mal[ieHTa Ha peHTTeHOBCKOM CTOJIe.
OH BkJTIOUaeT B cebst 0CHOBaHMe, Ha KOTOPOM pacIioaraloTcst
MIOJBM>KHBIE yTIOphl. PUKcalKs Ta3a MalKkeHTa OCYIeCcTBIIs-
eTCsl MeXIy OCHOBaHMeM U YIIOpaMH, KOTOpble YCTaHaBIIH-
BAIOTCS Ha NepeJjHUe BepXHHe MOB3IOIIHbIe 0CTH. JlaHHBIM

PucyHok 3. YcmpolicmBo 0151 noBopoma cmon C y2/10MepoM:

1 — cmonodepxamenb, 2 — aneKmpOoHHbIU yznomep, 3 — nuHelHbIU
akmyamop, 4 — ocHoBaHue ycmpolicmsa, 5 — 6710k ynpaBneHusi
akmyamopamu ¢ paduonpueMHUKOM.

Figure 3. Device for turning feet with a goniometer: 1 — foot holder,
2 — electronic goniometer, 3 — linear actuator, 4 — device base,
5 — actuator control unit with radio receiver.
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B uccnenoBanme BouIn
100 manneHTOB 060UX IOJIOB, HAXOAWUBIINUXCS Ha JIe4YeHUU
B OpPTOIeIUUeCKOM OTHAeleHHd BopoHexXckod oOacTHON
kinHUYeckor 6onbHUIBI Nel B mepuop ¢ 01.06.2022 1. o
10.12.2022 r. TIpoTokon uccienoBaHust Obl 000peH 3THde-
ckuMm komutetoM BI'MY um. H.H. Bypnenxo (mpotoxon 3a-
cenannst Ne8 ot 28.04.2022 r.). Bbutu nony4eHs! UHGOPMHUPO-
BaHHBIE COIVIACHs MTAIIMEHTOB Ha BKJIIOUEHHE B UCCIIe/IOBaHMe.

BosnbHbIM ObLTa BHIIOJIHEHA OTEpaIysl TOTAJIbHOTO 3HIO-
MIPOTe3UPOBaHMs Ta300ePeHHOr0 CyCTaBa Io MOBOIY HIHO-
MAaTHYeCKOTO KOKCApTPo3a. Y 42 (42%) GoNbHBIX MPOIecC Obut
OHOCTOPOHHUM, y 58 (58%) — nBycTroponHuM. U3 nccreno-
BaHMs1 ObUIM UCKITIOUEHBI TAIIUEHTHI CO CJIOKHBIMU CITyYasiMU
MepBUYHOTO 3HIOIPOTE3UPOBAHMUS Ta300eJpeHHOTr0 CyCTaBa.

[TauuenTs! cinydaitHeiM oOpa3oM OBLIM pa3fefieHbl Ha
2 rpymnsl o 50 YestoBek B KaXkaoil. B ocHOBHYto rpymity BoIII-
JIM TIAI[UeHThI, KOTOPBIM pe/IoNepalMoHHOe TIaHUPOBaHKe
MIPOBOIVJTH C UCIIOJIb30BaHKEM IIpeJJIOKeHHOTO criocoba 1
ycTpoiicTBa. BOTbHBIM BBINOHSIA 3 PEHTTeHOTPAMMBI C pa3-
JIMYHOMW poTaruel 6epeHHOM KOCTH. [1Jis 3TOTO0 U3 TIOOXKEeHHs
MaKCHUMAJILHOM BHYTPEHHel POTallvy OCYIeCTBIISUIN ITOBOPOT
KOHEYHOCTel KHApY»kd. YTOJI [I0OBOPOTA OIeHHBAJIU TIPH T10-
MOIITY 371eKTpoHHOTO yrioMepa Lomvum (Kurait), pucyHok 3.

[1pu 3TOM BBITIONTHSITN 3 pEHTTeHOTPaMMBI TTOCJIe TIOBOPO-
Ta Ha KaXable 5 rpagycoB. M3 nony4yeHHbIX peHTTeHOTpaMM
BBIOMPAJI CHUMOK, Ha KOTOPOM O CeT ObIJT MaKCUMaJIbHBIM.
[To naHHOMY CHUMKY ¥ BBITIOJIHSUIN [TPeIOIIepalMoOHHOe TIa-
HupoBaHue. KOHTPOJIbHYIO TPYIIY COCTAaBHWIIU TMAI[UEHTHI,
KOTOPBIM peHTreHorpaduio U IJIAaHUPOBAHUE JIeslalid 0
CTaHapPTHOW MeTOAVKe.

[Tpu BBITIOJIHEHUH CHUMKOB B 006€MX TpyIIiaX pacCTOsSHUE
OT U3JTy4aTesist 10 KacceThl cocTaBuio 115 cM, neHTparus
PEeHTI'eHOBCKOTO JIy4da — Ha cuMmduse. [l TOYHOTO MacliTa-
6UpOBaHKS KCIIOJTH30BAJIA METAJUINYECKYTO TOJIOBKY SHIIOIPO-
Te3a JUaMeTpoM 28 MM, KOTOPYIO paclojiarajyd Ha YpoBHe
OOoJBIIIOro BepTera MaueHToB. Takxke nesand CHUMOK Ta30-
OepeHHOTro CycTaBa B IIPSIMOM U DOKOBOI IPOEKITHSIX.

['pyniel cpaBHEHMsI OBUTH COIIOCTABUMBI MeXay coboii o
TAKUM [1apamMeTpaMm, KaK BO3pacT, I0JI, UH/IEKC MaCChI TeJa.

[NareHTaM UMIUIAHTUPOBAIIM SHIOTTPOTE3bI OeCIIeMEeHTHON
¢dukcarum. B viccienoBaHuM OlleHUBAJIA COOTBETCTBHE pa3Me-
POB KOMITOHEHTOB 3H/IONPOTe3a IPY IJIAHUPOBAHUU U TIOJTY-
YeHHBIX I10CJIe OIepalvu pe3ysibTaToB. Takke U3ydau Takue
rapaMeTpsbl, Kak odCeT U pa3HUIla B [UIMHE KOHEYHOCTeH.

J171s1 pacyeTa CTaTUCTUYECKUX MTapaMeTpOB Obljla UCIIONb-
3oBaHa rmporpamma SPSS Statistics v.26. OrieHuBany cpeiHye
3HaueHHs U CTaHAAPTHOe OTKJIoHeHHe (M+c). Pactipenenenue
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Wccnepyemblit napametp KoHTponbHas rpynna

CoBnageHue pasmepa

yawky, n (%) 42 (84,0) 40 (80,0)
CosnapeHue pasmepa

HOXKY, N (%) 39 (78,0) 36 (72,0)
CognageHve pasmepa 39 (78.0) 27 (54,0)

ronosku, n (%)

Tabnuya 1. CoBnadeHue 0aHHbIX NIaHUPOBAHUS U pe3y/bmamoB
BMewamesbCma

Table 1. Coincidence of planned data and intervention results

B 06eux rpyInmax COOTBETCTBOBAJIO HOPMAJIbHOMY, CpaBHe-
HUe CpPellHUX BeJIMYHH OCYIIeCTBIISUIA C UCIOIb30BaHUEM
T-xputepust CTbiofieHTa IJIs He3aBUCUMBIX BbIOopok. [lomy-
YeHHbIe JJaHHbIe ObLIM OI[eHeHbI C TPUMeHeHUeM IPUHITUIIOBR
JIOKa3aTeJIbHOM MequIHbI [9].

m PE3YJIBTATBI

PeaysnbraThl MPOBEJIEHHOTO MCCIIEIOBAHUS TIPeJICTABIEeHbI
B Ta0ume 1.

TouHOCTb OnpesiesieHus] pa3MepoB BEPTIIY>KHBIX KOMIIO-
HEHTOB 3H/IONPOTE30B B 00euXx I'pyIIax J0CTOBEpHO He
otnuvanack. HecooTBeTCTBUE JAaHHBIX IUIAHUPOBAHUS U
WHTPAOIIePAI[MOHHBIX Pe3yJIbTaToB ObLIa 00yCIIOB/IEHA aHa-
TOMUYECKUMHU 0COOEHHOCTSIMU BEePTIIY>KHBIX BIIAJIMH, KOT/IA
BepxHe-HIKHUHN pa3Mep ObIT 60JIbliie, YeM MepeiHe-3aIHUH,
YTO He MO3BOJISVIO YCTAHOBUTH 3aIJIAHUPOBAHHYIO YallIKY.
B psane ciydaeB omnbky ObUH CBSI3aHBI C HEIIPABUWIBHBIM
MacIITabupoBaHUEM CHUMKOB.

TouHoCTE OTIpesiesieHus pa3MepoB HOXeK B IPYIIIIAX CPaB-
HeHUs TaK)Ke He OT/IMYanach. [lorpeiHocTs B olieHKe pa3Mepa
TOJIOBKU B OCHOBHOI TpyTirie Obljla MEeHbIIIe, 4eM B KOHTPOJIb-
HOM (OTHOIIeHHe TaHCoB = 3,02).

B ocHoBHo¥ rpynmne y 6 manueHTOB aMIUIMTYAa pOTaly-
OHHBIX JIBU)KEHUI B OTIEPUPYEeMOM CyCTaBe COCTAaBHJIa MeHee
10 rpazycoB (B CBsI3 C KOHTPAKTYPOH

TpaBMaTOJ’IOFMﬂ n optoneaua

WUccnepyemblit napameTp KoHTponbHas rpynna

OpuHakoBasi AnVHa

KoHeuHocTed, n (%) 2 D) 23 (46.0)
PasHuua gnvHel

et 21 (42,0) 22 (44.0)
PasHuua anuHebl 4(8,0) 5(10,0)

o1 6 8o 9 MM, n (%)
Ta6bnuya 2. [lnuHa koHe4Hocmell B 2pynnax cpaBHeHusi nocne

onepayuu
Table 2. The length of the limbs in the study groups after surgery

3aKJIMHMBaHHe HOXKH B KaHajle 6e[peHHOM KOCTH, a TaKkxe
HMHTpaollepalluoOHHble BBIBUXHU, KOTOPbIe TpeboBall yBeJu-
YeHUs HaTsDKeHUS N1eIbBUOTPOXaHTepHBIX MBI 33 CUeT V-
JIMHEeHUS! KOHeYHOCTH.

TouyHOCTB OIeHKYM 0dceTa B OCHOBHOM TpyTIie ObIa BhIIIIe,
yeM B KoHTpoibHOU (T-kputepuii = -2,6; p = 0,01). Cpenuss
pasHHUIIA MeXAy MpeldronaraeMbiM 0$pCeToM U MOJTydeHHbIM
B OCHOBHOI rpymiie cocraBwia 1,4+1,5 MM, B KOHTPOJIbHOM —
2,2£1,7 mm. TouHoCTb ompegeneHus obpcera B OCHOBHOH
rpynie ObUIa BBIIIE 32 CYeT BO3MOXHOCTH BbIOOpa CHUMKA
C MaKCUMaJIbHOU JIJTMHOM IIeMKu OeipeHHOM KOCTH U COOT-
BETCTBEHHO BBINOJTHEeHHsI IIpejollepalliOHHOTO [IIIaHUPOBaHHUS
TI0 MIOJTy4eHHON peHTreHorpaMMme.

[Tpu poranuy 6elpeHHBIX KOCTEH U3MEHSIIOTCS 3 mapame-
Tpa: IIeevyHo-AradU3apHbIM yroi, odceT U MHUPUHA KOCTHO-
MO3TOBOT'0 KaHaja (PUCYHOK 4).

Takum 06pa3oM, eciiv TPy BHITIOIHEHUH peHTreHorpadun
BBITIOJIHEHA HellpaBWIbHAsI YKJIAJIKa MAI[eHTa, TO pe3yJbTa-
ThI pacyeToB, KOTOpbIe TIPOBOJISTCS IPH IIpe/iolepalliOHHOM
IUTAHUPOBAHUU, MOTYT OBITh HEBEPHBIMHU.

m OBCYXKJIEHUE
[Tony4eHHBIe B HCCIeJOBAHUM Pe3yNbTaThl COIIOCTABUMBI
C pe3y/lbTaTaMU APYTUX aBTOPOB (TOYHOCTH ONpefesieHus

Y BBIpQXKeHHBIMHU 0O0/IsIMU). ITO He
MIO3BOJIMJIO BBIIIOJIHUTH KOPPeKTHbIe
CHHMKH CYCTaBa, YTO IOTpeboBasio
MIPOBeJIeHUs IJIAHMPOBAHUS 10 «3710-
POBOI CTOPOHEY.

B ocHoBHOI rpynne y 2 marues-
TOB ObLJIa OTMeYeHa peTPOTOPCUS
ek OeipeHHON KOCTH, B CBSI3H C
YyeM MaKCHUMaJlbHasl JIIMHA ek Ha
peHTreHOTpaMMax ObUIa IIPU HapYX-
HOW pOTalluy HWKHUX KOHEYHOCTeH.

Pasznuia B yiviHe KoHe4HOCTeH 110-
CJle ollepaluy NpeficTaBieHa B Tab-
Jaune 2.

B obenx rpynmnax Bo Bcex Cydasx
OblIa JOCTUTHYTA JONIYyCTHMas pas-
HUIIA B JUIMHE KOHeYHOCTel 10 9 MM.
OpunHakoBasi IJIMHA KOHEYHOCTell B
OCHOBHOM Tpyme Oblya [OyYeHa y

50% manueHToB, B KOHTPOJIbHOU —
y 46% 6GonbHbIX. Pa3zHuia B 1uHe
KOHEe4YHOCTel Iocie ollepanyy Oblia
00yCII0BJIeHa HHTPAOoIepaliIOHHBIMU
TpynHOCTsAMH. K HUM OTHOCHIHCH

www.innoscience.ru

PucyHok 4. PeHmzeHozpamMMbl ma3obedpeHH020 Ccycmasa npu pasiu4yHol pomauyuu
HWKHUX KOHeYHocmel (yKa3aHbl Be/U4UHbI WUPUHbI KOCMHOMO320B020 KaHana U ogcema):
A — HelmpanbHoe nonoxeHue cmonsl, b — BHympeHHsisi pomayusi cmon 12 2padycos.

Figure 4. Radiographs of the hip joint with different rotation of the lower extremities
(the values of the width of the medullary canal and offset are indicated): A — neutral foot
position, B — internal foot rotation of 12 degrees.
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pa3MepoB BepPTIIY)KHOTO KOMIIOHEHTa 3H/IONpOoTe3a IMOopsIKa
68,5-87%, GepeHHOT0 KOMIIOHEHTA 3HJI0TPOTe3a — MOpsIKa
76-78%) [10]. [lnanupoBaHue 10 peHTTeHOTpaMMaM, besyc-
JIOBHO, He MOXeT 00eCIeuuThb MTOJTHOTO COBIIA/IeHMUs JAaHHBIX
pacyeToB Iepe[ oneparfyell 1 MojIy4aeMbIX pe3yssTaToB. [IBy-
MepHoe n300paXkeHre Ha CHUMKaX He II03BOJIsieT ITOTHOIIeHHO
OIIeHUTH MapaMeTphl Ta3a U OeipeHHOM KOCTU. B ClI0XKHBIX
CIIy4asx, KOIrja UMeloTCsl TOCTTpaBMaTHIecKre N3MeHeHu],
IIpYU JUCIIJIACTUYeCKOM, IIPOTPY3MOHHOM KOKCapTpo3e, Iejie-
€000pa3HO BBHIMIOHATH [TOJTOTOBKY K OIIepalliy C UCIIOJIb30-
BaHueM mporpamm 3D-mnanupoBanus [11, 12]. O6beMHoe
M“300paKeHre KOCTer M UMILIAHTATOB MO3BOJISET C BBICOKOM
TOYHOCTBIO PAaCCUUTATh HeoOXoauMble mapamMeTpbl. OHAKO
3TO 3HAYUTEIbHO yBeJIMYKBaeT IPOA0JDKUTEIbHOCTh CAaMOT0
IUTAaHMPOBaHUS U TpebyeT HaJIM4Msl COOTBETCTBYIOIIero Ipo-
rpaMMHOTro obecriedyeHUst 1 000pyIOBaHUS.

I[To muenwuto S. Dragosloveanu u coast. (2023), ans mna-
HUPOBaHUS 110 peHTTeHorpaMMaM JI0CTaTOYHO BBIIIOJHEeHHs
CTaH/IAPTHBIX CHUMKOB Ta3a B MPSIMOM 1 OOKOBOM IIPOEKITHSIX
[13]. A.E. Pour u coasr. (2023) npensaratoT /jis TIOBIIIIEHHS
TOYHOCTH ITOJITOTOBKU K OIIepPaIlH BBIITOTHSTh JOMOIHUTENb-
HO peHTreHorpaduio naryenTa B IOJIOKeHUH CUJIS B IPSIMOi
1 60KOBOM mpoekIusx. [Io MHEHUIO aBTOPOB, 3TO MO3BOJISET
C BBICOKO TOYHOCTBIO OIIeHMBATh YT/l HAKJIOHA Ta3a B CaruT-
TaJIbHOM MmI0ocKoCTH [14].

X. Gasparutto u coaBT. (2022) 115 ipefoneparnioHHOTO
IUTAHUPOBAHUS ITPeyIaraioT BEIIOIHSTh peHTreHorpadHio Bce-
ro MaIueHTa B IByX MPOeKIUsX. JTO M03BOJISET OlleHUBATh
reoMeTpUYeCKye IlapaMeTphl KOCTeH, a Takke aHaTOMUYECKHe
OpHEeHTHUPHI, HeOOXOUMbIe JIJIs TIOATOTOBKY K orepariuu [ 15].

M. Kim u coabrT. (2022) ncnomnb3yioT 1is MJIaHUPOBAaHUS
TeXHOJIOTUH KOMITbIOTepHOM BU3yanu3anuu. [logrotroBky k
oTlepalliy BBHIMIOJHSIOT HA OCHOBe CTaHAApPTHBIX PeHTreHOo-
rpaMM Ta3a B IPSMOM 1 OOKOBOM mpoeknusx. [Ipu 3ToMm mia-
HUPOBaHMe OCYIIeCTBIIsIeT KOMIIbIOTepPHAs ITporpamMma 6e3
y4actys Bpada. [lo 1aHHBIM aBTOPOB, TOYHOCTh OIpejiee-
HUS Pa3MepoB KOMIIOHEHTOB C IIOTPeIIHOCThIO B 1 pa3mep s
yatiku cocrasisieT 78,9%, nns Hoxku — 70,9% [16].

B nocnemame romst B 0671aCTH 3HAONPOTE3UPOBAHUS Ta300e-
JPEHHOTO CyCTaBa aKTUBHO BHEIPSIIOTCS Pa3IiyHble HOBBIE TeX-
HOJIOTHH, HaBUTAlIMOHHBIE CUCTeMBbl, POOOTEI, CpeJiCTBa Tpex-
MepHO# Busyanuzaryu. OHY II03BOJISIOT BHINOIHSTH OIepaIvy
6e3 maHupoBanust. Kak 1mpaBuiio, JaHHBIE CUCTEMBI SIBJISIIOTCS
JIOPOTOCTOSIIITVMH, YBeJIMIUBAIOT ITPOJJOJDKUTESTBHOCTD U TPaB-
MaTUYHOCTH ollepalivi. I103ToMy Ha IpakTHKe OOJBIIMHCTBO
oreparyii BHIIIONHSETCS C IPUMeHeHreM TPafIuIIMOHHbIX Me-
TOZOB IJTAHUPOBAHMUS I10 peHTreHOrpaMMaM.

Hayka n nHHoBauuu B meguuuHe T.9(1)/2024

H. Peng (2020) mpennaraet aJis NOBBIIIEHUSI TOYHOCTH
YCTaHOBKU UMIUIAHTATOB B JIOTIOJIHEHNe K IIpe/ioTepariioHHO-
My IJITAHWPOBAHUIO 10 peHTI'eHOpaMMaM BO BpeMs OTlepaIiiu
BBINIOJIHATh PeHTreHorpaduio Ta3a AJIsl OIleHKH MOJIOXKeHUs
KOMITOHEHTOB [17].

KoneuHo, coBpeMeHHble IPOrpaMMBbI Jisl TIOATOTOBKU K
oIlepalyy MO3BOJISIOT CKOPPEKTUPOBATh abayKuuio befipeH-
HBIX KOCTel (Ha peHTreHorpaMMax), OJJHAaKO 3TO YBeJINYHUBaeT
IIPOJIOJDKUTEIBHOCTD [VIAHUPOBaHMUS, a Tak)Ke MIPUBOAUT K I10-
TPeIIHOCTSM IIPY ero BBIIIOJTHeHNH.

PazpaboTanHoe ycTpoiCTBO [103BOJISET PACIIONIOXKUTH Ta3
¥ KOHeYHOCTH MallMeHTa Iiepej BhIIIOJIHeHHeM PeHTIeHorpa-
¢$ur cooTBeTCTBYIOIUM 00pa3oM. JTO UCKIIIOUYaeT Heobxo-
IMMOCTb BBIIIOJTHEHHS TIOBTOPHBIX CHUMKOB WJIU UCIIOJIB30-
BaHUS PeXXUMa PeHTTeHOCKOIINH, JIJIst TOTO YTOOBI «BBIBECTI
HYy>KHble IPOeKIIUU. BcencTBre 3TOro UConb3oBaHue pas-
paboTaHHOTO criocoba He yBeJIMIMBaeT JIyIeBYI0 Harpy3Ky
Ha 60/1bHBIX. JIJ15 TOr0 YTOOBI CHU3UTD JIy4eBYIO Harpy3Ky Ha
MalMeHTOoB, TPUMeHsIss pa3paboTaHHBINM CIIOCO6 mpeorepa-
I[MOHHOTO IJIAHUPOBAHNS, Y BBHIIIOJIHEHUU TIOBOPOTA CTOII
MOJXXHO HCIIO/Ib30BaTh PEXXUM PEHTTeHOCKOIHMH C 3aIIHChI0
pe3ynbTaroB. [l 3TOro M3 NoJy4YeHHOM KMHONEeTIN Heob-
XOIMMO BBIOPATh CHUMOK (KaJip), Ha KOTOPOM JIJIMHA IIeHKU
OeZIpeHHOM KOCTH SIBJISIeTCSI MAaKCUMAJIbHOM, U II0 HeMY BBI-
MIOJIHUTH pacyeThl.

PazpaboTaHHbiil C1TI0COO MOXKeT OBITh UCIOIL30BaH MPU
JI000M BHjIe MJIAHUPOBAHMS — KaK MPH IUPPOBOM, TaK U TIPU
OOBIYHOM C MCTIO/Ib30BaHUEM IIa0I0HOB, KOTOPBIE TPUKIIA IbI-
BAIOTCS K peHTIeHOrpaMMaM.

BesycioBHO, OKOHUYATeNIbHOe pellieHre O pa3Mepax U Io-
JIO)KeHUM KOMIIOHEHTOB 3HJIONpOTe3a IPUHKUMaeT XUPYpPT
BO BpeMs oneparui. HeobxorMo 0oTMeTUTh, YTO BCe Tapa-
MeTpHI, KOTOpble ObUTH M3MepeHB! BO BpeMsl IIaHUPOBAHHUS
(odcert, monoxkeHne Yamiky, MyOWHA YCTAHOBKU HOXKHU U
IIpyrue), TOJDKHBI KOHTPOJIMPOBAThCS BO BpeMsi BMelllaTeb-
CTBa C HCIIOJIb30BaHUeM CIIel[haIbHbIX N3MepUTeNIbHbIX UH-
cTpyMeHTOB [17].

m SAKJIFOYEHUE

Paspaborannbiil cr1ocob ¥ yCTPOHCTBO 00ecrnedrBaioT
MPaBWIBHYIO YKJIAJIKy Ta3a MAI[MeHTOB P BBIIIOIHEHUH
peHTreHorpaduy, a TakKe IMO3BOJISIOT JIETKO U3MEHSTD ee
IIpY TIPOBeIeHHH JaHHOM polieiyphl. JTO yIpoliaeT paboTy
PEHTTeHOJIOTOB U TT03BOJISIeT B CITyYasiX BEIPaXKeHHbIX Jedop-
Malluii T03BOHOYHMKA, KOHTPAKTYP B CyCTaBaX CAeNaTh CHUM-
K1, HeoOXOTMMbIe OpTOIefaM sl TNITAHKPOBAHUS Ollepanyi
TI0 3aMeHe Ta300e[]peHHBIX CyCTaBOB. P
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Intraoperative use of a polymer mesh implant
in common destructive pulmonary tuberculosis
complicated by empyema with bronchopleural fistula
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Abstract

The article observes a clinical case — intraoperative use of anterior mediastinal
plastic surgery with a mesh implant for transsternal occlusion of the main
bronchus in a patient with widespread destructive pulmonary tuberculosis
complicated by pleuralempyema with bronchopleural fistula.

A control examination after 1.5 years showed a clinical cure of tuberculosis
of a single lung. When comparing functional indicators, there was a slight
increase in vital capacity (VC) and forced expiratory volume in the first

second (FEV,). There were no changes in the indicators of pO,, pCO,. Also,
unchanged left ventricular ejection fraction and a substantial decrease in
pulmonary artery pressure positively affected the patient's general condition.
Keywords: staged surgical treatment, fibrous-cavernous tuberculosis,
mediastinal pulmonary hernia, transsternal occlusion of the main bronchus,
plasty of the anterior mediastinum with a mesh implant.
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WHTpaonepaunoHHOe NpuMeHeHue NoIMMEepPHOro
ceT4yaToro UMnJiaHTa npu pacnpocTpaHeHHOM
AeCTPYKTUBHOM TybepKynese nerkux, oC/lI0OXXHEHHOM
3MNueMomn ¢ 6poHxonsnieBpasibHbIM CBULLOM

P.B. Tapacos! 2, E.B. KpacHukoBal, C.C. CapoBHukoBal, A.C. Xo3ukoB!, M.A. Barnpos? 3

IOIBHY «LleHTpanbHblii Hay4YHO-UCCNenoBaTeNbCKUn MHCTUTYT Tybepkynesa» (Mocksa, Poccus)
2MOCKOBCKMIA MeaMUMHCKMI yHuBepcuTeT «PeaBuna» (Mockea, Poccus)
3PrBOY pononHuTenbHOro npodeccuoHansHoro 06pasoBaHus «Poccuiickas MeguUMHCKas akapgemMus
HenpepbIBHOIO NpodeccrMoHansHoro obpasoBaHua» MuHagpaea Poccun (Mockea, Poccus)

AHHOTauusA

[TpuBonuTCs HabMIOMEeHYe U3 TPAKTHKY — MHTpaollepaliioHHOe IpUMeHeHue
MJIACTHUKY TTepeJIHero CpeloCTeHHsl CeTyaThbIM UMITJIAHTOM IIPH TPAaHCCTep-
HAJIbHOW OKKJIIO3WH IJIABHOTO OpOHXA Yy MalMeHTKU C PaCIpOCTPAHEHHBIM
JIeCTPYKTUBHBIM TyOepKyJie30M JIETKUX, OCJIO)KHEHHBIM 3MITHeMOH IIeBpbI
C OpOHXOIIJIeBpaJIbHBIM CBUIIIOM.

KonTponbsHoe o6cieoBanue yepe3 1,5 royia mokazaso KJIMHHYECKOe U3jiede-
HHe TyOepKyJie3a eIMHCTBeHHOTO JIerkoro. [1pu cpaBHeHHH GyHKITMOHATIBHBIX
THoKa3zaresielf 0TMeyanoch HesHauuTebHOe nosbinenve JKEJIT u O®B,. Taxoxe
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OTMedeHO OTCYTCTBUe U3MeHeHui B nokasarensx pO,, pCO,. M3menenwuii B
okasaresie $paKkIXH BLIOpOCA JIEBOTO XKeJTyjouka He ObUIO, a TaKXke IIpU-
CYTCTBOBAJIO BBIDQXKEHHOE CHIDKeHHUe JaBJIeHUs B JIETOYHOM apTepHH, 9TO
MIOJIOKUTEIIHO CKa3aIoCh Ha 0OIIeM COCTOSIHUY HMaI[MeHTKH.

KirroueBsble cl10Ba: STarHoe XUpyprudeckoe jiedeHre; Gubpo3HO-KaBepHO3-
HBIM TyOepKyIe3; MeJMacTUHAIbHAS JIeTOYHAs TPhDKA; TPAHCCTePHAIbHAS
OKKJIIO3USI TTIABHOTO OPOHXA; IJIACTHKA IIepeJHEero CPefloCTeHHsl CeTIaThIM
MMIUIAHTOM.

KoHduHKT HHTepecoB: He 3asBIeH.
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CooTBeTcTBME HOPMaM 3TUKMN

MeTog, onucaHHbIi B paboTe, paccMoTpeH «JlokanbHbIM 3TUHECKUM KOMUTETOM
N0 KOHTPOJIIO 33 UCMbITAHWEM HOBbIX JIeKapCTBEHHbIX NPenapaToB 1 NpoBeAeHneM
KnMHUYeckux nccneposanuiny B PreHY «LIHWAT». MpoTtokon 3acenanus Ne7/4 ot
28.10.2020 r. ABTOpbI B MUCbMEHHO hopMe Nonyyunu o6poBonbLHOE cornacue
nauveHTa Ha ny6nmKaLuuio MeaULIMHCKMX AaHHbIX.

Cnucok cokpaueHui

MIII" — MeanacTuHanbHas neroyHas rpebka; ®BJ — pyHKUMSA BHELLHEro AbIXaHus;

M3 — nHeBMOH3KTOMMS; MJTY — MHOXECTBEHHAs JleKapCTBEHHAs YCTONYMBOCTb;

LUSTY — wupokas nekapcTBeHHas ycTonumBocTb; MBT — MukobakTepus Tybepkynesa;
KYM — kncnotoyctoitunsas Mukobaktepus; NMMCMCU — nnactvka nepeaHero cpefocTeHns
NOSIMMEPHBIM CeTHYaTbiM UMMaHToM; TOIB — TpaHccTepHanbHasi OKKI031s! TaBHOTO
6poHxa; BUY — Bupyc uMmyHopeduumta yenoseka; YCC — yacTtoTta cepaeyHbIx
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ToMorpacus opraHoB rpyaHoit knetku; XEJT — 13HeHHas eMKOCTb Nerkuvx;

O®B, — 06beM chopcrposaHHOro Bbifoxa 3a 1 cekyHay, PBC — hubpobpoHxockonus;
Y3W — yneTpassykoBoe uccnenoeanue; VIBJ1 — nckycctBeHHas BEHTUNSALWS Nerkvx;
3OxoKI™ — axokapanorpacms.
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m RATIONALE
As of 2018, there are more than 1500 pneumonectomies
performed in the Russian Federation per year [1]. The
surgery has a high risk of complications especially when
performed in conditions of an infected pleural cavity due to
pleural empyema or pyopneumothorax, and septic intoxication
[2—4] in patients with expressed functional disorders of the
respiratory and cardiovascular systems.

In cases of empyema with fistulas of large bronchi, in the
infected cavity such surgical methods are used as re-resections
of the stump, fistula packing with muscle flap or omentum.
According to some authors, their efficacy may reach up to
90% [5-7].

The operation “trans-sternal occlusion of main bronchus
(TOMB) in tuberculous empyemas with bronchial fistulae”,
in which the stump of the bronchus is treated outside of the
infected cavity, was developed in 1964 by L.K. Bogush [2].
The operation is a modification of the method originally
developed by P. Abruzzini in 1961 [3].

After the pulmonectomy, the mediastinal organs shift
towards the operated hemithorax, which results in the lung
overexpansion and formation of the mediastinal lung hernia
(MLH). The incidence of MLH causing the progress of
tuberculosis in the loci of the over-expanded single lung may
reach 80% [8].

The doctors of the Federal State Funded Research Institution
“Central Research Institute of Tuberculosis” (CRITUB)
designed a method to correct this complication: reconstruction
of the anterior mediastinum with polymer mesh implant
(RAMPMI) sometimes used intraoperationally in trans-
sternal occlusion. To prevent the shift of the mediastinum,
especially in debilitated patients, the occluded lung was left
in the atelectasis. The justification of such tactic was the work
of L.K. Bogush et al. [9], which focused on the morphological
manifestations of the activity of tuberculous inflammation in
the lung shut down in various periods after the TOMB. The
work showed that after the occlusion of the main bronchus
and the pulmonary artery the activity of the tuberculous
inflammation was gradually reducing, the disconnected lung
was gradually fibrosing and performing the function of the
biological seal. This kind of surgery is tolerated well by the
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patients. However, for some patients with low functions due
to a marked shift of the mediastinum and lung hernia and
indications for the performance of TOMB and RAMPMI, the
keeping of the lung as a biological seal after the first stage of
treatment is not possible due to an intractable empyema of the
pleura even with drain lavage.

m AIM

Demonstrate the surgical tactics and after-history
of treatment of a patient with widespread destructive
pulmonary tuberculosis complicated by pleural empyema
with bronchopleural fistula, shift of the mediastinum with
mediastinal lung hernia (MLH) and low values of respiratory
function.

The article focuses on the clinical case of a successful
surgical treatment of the patient: stage one — simultaneous use
of two methods — trans-sternal occlusion of the main bronchus
and the reconstruction of the lung hernia with mesh implant;
stage two — pleuropneumoectomy.

m CASE HISTORY

Patient M., female, 38 years old, HIV-negative, was
admitted in April 2021 with complaints of shortness of breath
under minimal physical activity (mMRC 3), dry cough at night,
strong expectoration in the morning. Past history: pulmonary
tuberculosis for 9 years (from 2012). The initial form of the
disease is not known. In July 2020, she was diagnosed with
“fibrocavernous tuberculosis of the left lung in the phase of
infiltration and seeding. Mycobacterium tuberculosis (MBT)
+. Multiple drug resistant (MDR) MBT.” The patient was not
on treatment regularly and interrupted treatment more than
once; the MBT developed a pre-extensive drug resistance. In
2021, the patient came to the CRITUB and was admitted to
determine possibility of surgical treatment.

The patient was moderately severe upon admission
(25.03.2021). Auscultation: harsh breathing, on the left,
audible to the anterior axillary line, on the right, in all sections.
Respiratory rate (RR): 22 per minute. Dyspnea rate on the
mMRC scale: 3 points. Regular heart tones. Heart rate (HR):
80 per minute. Arterial blood pressure (BP): 120/80 mmHg.
Luminescent microscopy of the sputum did not find acid-fact
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Figure 1. X-Ray (A) and CT of the chest organs (B) at admission,
where A — displacement of the mediastinal organs (trachea, heart) to
the left; B — large upper anterior pulmonary hernia, large focus in S2
of the right lung, destroyed left lung.

PucyHok 1. Pz (A) u KT-uccnedoBaHusi opzaHoB gpyoHoll Knemku
(B) npu nocmynneHuu: A — Bbipa)keHHOe CMeWweHuUe op2aHoB
cpedocmeHus (mpaxesi, cepoue) BneBo; B — pa3spyweHHoe neBoe
nezkoe, bonblWUX pasMepoB BepxHe-nepedHsis Te2ouHas 2pbixa,
KpynHoe obpa3oBaHue B S2 npaBozo J1e2Kk02o0.

mycobacteria; the sputum study by polymerase chain reaction
(PCR) found the DNA of Mycobacterium tuberculosis (MBT).
Using the SINTOL method, the causating microorganism
resistance was determined to isoniazid, rifampicin, and
fluoroquinolones. Using the BACTEC method on the sputum,
MBT growth was established and resistance of MBT to
levofloxacin, kanamycin, moxifloxacin, para-aminosalycilic
acid, rifampicin, ethambutol, and isoniazid.

Upon admission (25.03.2021), X-ray and CT of the chest
organs were performed (Fig. 1).

The study of the X-ray and CT of the chest organs on
admission revealed the following: the left lung is considerably
smaller in volume, airless parenchyma, visualized lumen of the
bronchi. The multilocular air cavity of the pleural empyema
is located in the posterior costal section on the level of fourth
to eleventh ribs, with low level of fluid and multiple small
bronchopleural fistulas. On the left at the level of the second
intercostal space, an encysted air cavity (size: 1.8x1.4x2.4 cm)
with fluid. The mediastinum organs are shifted to the left and
rotated. In the right lung, overexpanded for compensation,
there are scattered multiple tuberculomae and dense partially
calcific loci of various sizes. Probable presence of a small
destructive air cavity in the shallow tuberculema located in the
S5 under the pleura along the left parasternal line. Pulmonary
mediastinal hernias are visualized: anterior superior up to the
left anterior axillary line, left posterior in the section between
the left paravertebral and scapular line. The volume (V3) of the
hernia of the anterior mediastinum of the right lung is 740.65
cm3, and of the hernia of the posteroinferior mediastinum,
379.97 cm3. Conclusion: CT signs of pleural empyema on
the left with bronchopleural fistulas, multiple tuberculomae
of the right lung. Mediastinal pulmonary hernias of the right
lung (Fig. 1).

In the assessment of the respiratory function (RF) the
following was observed (12.05.2021): expiratory vital capacity
(VC) is 42.8% of due value (DV), forced expiratory volume in
the first second (FEV1) is 19.6% of DV. VC/FEV1 is 48.3%.
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Conclusion: drastic decrease of ventilator capacity of the lungs
of mixed type: VC is considerably decreased, obstruction is
pronounced.

Analysis of blood gas (24.05.2021): oxygen partial pressure
(pO2) 73 mmHg, carbon dioxide partial pressure (pC0O2) 42.0
mmHg, pH 7.421 — moderate hypoxaemia.

Fiber-optic bronchoscopy (26.05.2021): Conclusion:
throughout bilateral bronchitis of 1 degree. Compression of
the bronchi of the left lung. No data on tuberculous lesions
in the bronchi.

Diagnosis: fibrocavernous tuberculosis of the left lung
in the phase of infiltration and seeding complicated with
empyema with bronchopleural fistulas. MBT (+), pre-extensive
drug resistance MBT (isoniazid, rifampicin, streptomycin,
ethambutol, pyrazinamide, ofloxacin, moxifloxacin,
levofloxacin, protionamide).

The patient was provided treatment considering body mass
and data on MBT drug susceptibility as follows: pyrazinamide,
amikacin, cyclesorine, linezolid, bedaquiline.

The patient’s case was discussed on the surgical council.
Considering the pleural empyema with bronchopleural fistulas,
pronounced overexpansion of the right lung and respiratory
failure, it was decided to perform the trans-sternal occlusion of
the left major bronchus with simultaneous reconstruction of the
anterior mediastinum with polymer mesh implant. Considering
the severity of the patient’s condition, the atelectatic lung was
planned to be kept as biological seal to prevent shift of the
mediastinum, provided that the operated hemithorax be fully
sanated.

Surgery was performed on 02.06.2021: trans-sternal
occlusion of the left major bronchus with simultaneous
reconstruction of the anterior mediastinum with polymer mesh
implant. The stages of the surgery are shown in Figures 2—6.

Process of the surgery. After the longitudinal sternotomy,
a large size pulmonary hernia of the right lung was visualized
(Fig. 2).

The release of the right lung from the adhesions was
performed carefully considering the pronounced bullous
changes in the superior lobe (Fig. 3), the bullas were treated
with electro cauterization. The lung is mobilized and the hernia
gate are identified (Fig. 4).

In the aorto-caval space, the left main bronchus is
identified (Fig. 5) and traversed, the trachebronchial defect is
reconstructed with single interrupted sutures.

Figure 2. Mediastinal pulmonary hernia of the anterior mediastinum
of the right lung.

PucyHok 2. MeduacmuHanbHasi ne2o4Has epbhxa nepedHezo
CpedocmeHusi NpaBo2o J1e2Kkoe2o U3 mpaHcCmepHaibHo20 docmyna.
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Figure 3. Bullous changes in the right lung.
PucyHok 3. bynne3Hble uaMeHeHus NpaBozo /1e2Koz2o.

Figure 4. Hernia gate.
PucyHok 4. [pbixeBblie Bopoma.

The tissue of the right lung is placed in its ‘proper’
hemithorax, and the mesh implant is placed above the hernia
gate and attached with single interrupted sutures (Fig. 6).

The duration of the surgery was 180 minutes, the blood loss
was 250 ml. Drainage from the para-stump area was removed
on the third day; from the parasternal zone, on the fifth day;
from the right pleural area, on the forty-fifth day. The stitches
were removed on the twenty-first day.

The post-surgery period was complicated with progressing
respiratory failure, and the patient had to be connected to the
artificial lung ventilation (ALV) for 19 days. On the third
day (4.06.2021) due to the necessity of lengthy endotracheal
ventilation, a tracheostomy was performed. Endoscopic
sanation of the bronchial tree was performed daily, and
anti-bacterial treatment was provided; the patient received
cardinal and systemic medication, parenteral support, and
anti-tuberculosis treatment continued. The patient’s condition
having improved, the tracheostomy tube was removed.

On 12.07.2021 (one month later), an X-Ray of the chest
organs was performed: the left pleural cavity is intensively
homogenously darkened, the lung is not differentiated. The
mediastinal organs are in the left half of the chest cavity and
rotated. In the right lung, no additional focal and infiltrational
changes were found.

The ultrasonic (US) study of the left pleural cavity was
performed on 06.07.2021: in the projection of the posterior
and lateral sinuses, an encapsulated cavity was found, volume

www.innoscience.ru
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Figure 5. Aorto-caval space, the left main bronchus is highlighted.

PucyHok 5. AopmokaBasnbHbil NPOMeXymok, BbioenieH neBbil
2naBHbIU BPOHX.

up to 150-200 ml, filled with inhomogenous fluid. In order to
ensure sanation of the left pleural cavity, the fluid was drained
on 19.07.2023 under US control.

Using luminescent microscopy, the contents of the
pleural cavity was studied. Acid-fast bacteria were found:
3 per 100 F.V.; PCR test identified the DNA of MBT. The
SINTOL method identified resistance to isoniazid, rifampicin,
fluoroquinolones. The BACTEC method did not identify
growth of MBT.

The CT of the chest organs was performed 3 months later
(7.10.2021): the left pleural cavity is intensively darkened by
fluid contents, the lung is not differentiated. The dynamics of
volume of the pulmonary mediastinal hernias was as follows:
the volume of the hernia of the anterior mediastinum of the
right lung was 466.23 cm3, the volume of the posterioinferior
mediastinum was 636.33 cm3. In the single lung, the
tuberculomae and the multiple partially calcific loci of various
sizes remained in the previous quantity and sizes.

The respiratory function was tested after three months
(10.08.2021): VC 53.7% DV, FEV1 21.0% DV, IT 41.3%
— rapid decline of ventilator capacity of the lungs, mixed

Figure 6. Installation of a mesh implant on the right intrapleurally
on the right: stitching with dacron threads to the sternum when
access is closed.

PucyHok 6. YcmaHoBKa cemyamozo uMniaHma cnpasa
uHMpanneBpanbHO cnpasa: NodwUBaHUe N1aBcaHoBbIMU HUMSIMU
K 2pyOuHe npu 3akpbimuu docmyna.
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Figure 7. Histological picture of the surgical material: 7A — the wall
of the chronic cavity, staining with hematoxylin and eosin, x 40.;

7B — multiple hyphae of the fungus Aspergillus in necrotic masses in
the lumen of the cavity, staining with hematoxylin and eosin, x 200.;
7C — multiple hyphae of the fungus Aspergillus in necrotic masses in
the lumen of the cavity, staining with hematoxylin and eosin, x 100.;
7D — a focus of fibrosis in the lung tissue, staining with hematoxylin
and eosin, x 100.

PucyHok 7. [ucmonoauyeckasi kKapmuHa onepayuoHHO20
Mamepuana: 7A — cmeHka xpoHu4eckol kaBepHbl. OKpacka
2eMamoKCUWIUHOM U 303UHOM, x40.; 7B — MHO)XxeCmBeHHbIe

2ubl epuba Aspergillus B Hekpomuyeckux Maccax B npocseme
kaBepHbl. OKpacka 2eMamoKCu/lUHOM U 303uHoM, x200.; 7C —
MHOXXecmBeHHble audbl epuba Aspergillus B HekpomuyecKux
mMaccax B npocBeme kaBepHbl. OKpacka 2eMamoKCU/TUHOM U
303uHOM, x100.; 7D — o4ae ¢pubposa B nezo4yHol mkaHu. Okpacka
2emMamoKCWIUHOM U 303uHoM, x100.

type. The obstruction is clearly pronounced, early expiratory
collapse, VC is considerably reduced.

The patient’s case was brought before the council:
considering the persistence of the pleural empyema on the
left after the trans-sternal occlusion of the left main bronchus,
despite the daily sanations, the keeping of the disconnected
lung as a biological seal was not possible in this case. A
decision was made to perform pleuropneumoectomy, which
was more traumatic for the patient but necessary due to vital
and epidemiological indications.

Four months after Stage 1 (27.10.2021), the operation of
left side pleuropneumoectomy was performed.

During the operation, in the presence of pronounced pleural
connections, multiple cavities filled with large quantities of
purulent matter were found. The duration of the operation
was 235 minutes, the intraoperative loss of blood was 400
ml. Drainage removed on the 28th day; the stitches removed
on the 14th day.

In the post-surgery period, on 29.10.2021, similar to the
case after the first surgery, the patient developed progressive
respiratory failure and had to be connected to the ALV, and a
tracheostomy was performed. The patient stayed on the ALV
for three days.

Using luminescent microscopy, Acid-fast bacteria were
found in the surgical specimen: 4 per 100 F.V.; PCR test
identified the DNA of MBT. The SINTOL method identified
persisting resistance to isoniazid, rifampicin, fluoroquinolones.

Histological findings in the surgical specimen of the
removed lung: the specimen contains pulmonary tissue with
focal sclerotic changes (Fig. 7A), loci of dystelectasis and
atelectasis, inhomogeneous lymphohystiocytic infiltration
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Figure 8. X-Ray (A) and CT of the chest (B) 1.5 years after surgical
treatment.

PucyHok 8. Pz (A) u KT-uccnedoBaHusi opzaHoB 2pyoHoli knemku (B)
4yepe3 1,5 200a nocne xupypau4ecKkozo sieqeHus.

of some of the interalveolar septa, in the perivascular and
peribronchial areas, formation was seen of lymphohystiocytic
sheaths with individual eosinocytes. In the lumen of a part
of alveoli, there are old hemorrhages and accumulations of
hemosiderophagi. There are sections of caseosis with signs
of organization in the regular three-layer capsule, presence
of multinucleated cells of Pirogov-Langhans and traces of
leukocytes. Presence of perifocal granulomae of various age
(Fig. 7D) with multinucleated cells of Pirogov-Langhans,
no caseification. In the large focus of caseosis there is a
large number of fungi druses (Fig. 7B, 7C), the capsule is
represented with developing granulation tissue with moderate
levels of macrophages and leukocytes and some eosinocytes.
The pleura is with pronounced fibrosis and multi-phase
granulomatous reaction of the epithelioid type with some
leukocytes. The stump of the main bronchus is of normal
structure without granulomatous reaction. Conclusion:
picture of tuberculous inflammation in the pulmonary tissue
with signs of development, formation of a mycetoma in one
of the foci.

In two months (07.12.2021), the patient was discharged
from the clinical department to continue treatment at the
local antituberculosis dispensary; she completed a course of
antituberculosis therapy and returned to her regular life.

Follow-up after 1.5 years: minor shortness of breath
under marked physical activity (mMRC 2). X-Ray and CT
examination: the left hemithorax is intensively homogeneously
darkened. Air bubbles are not identified. Pulmonary mediastinal
hernias: the volume (V3) of the anterior mediastinum of the
right lung was 371.59 cm3, the volume of the posterioinferior
mediastinum was 456.52 cm3. In the single lung, there were
tuberculomas and multiple dense foci of varying sizes (Fig. 8).

The anterior lung hernia reduced in volume from 740.65
cm3 to 371.59 cm3, or by 49.82%, and the posterior lung
hernia increased from 379.97 cm3 to 456.52 cm3, or by
22.85%. The total volume of the lung hernia (anterior +
posterior mediastinum) reduced from 1120.62 cm3 to 828.11
cm3, or by 26%.

The respiratory function data, studies of blood gases and
echocardiography parameters across the stages of treatment of
Patient M. follow below in Table 1.

www.innoscience.ru



Science & Innovations in Medicine Vol.9(1)/2024

: Before After Stage | After Stage Il
Al el Stagel | 3 monthslater | 3 years later
53

VC (% DV) 42,8 53,7

FEV1 (% DV) 19,6 22,4 25
FEVINC, % 48,3 43,8 47,1
PaCO,, mmHg 42,4 39,6 40,2
Pa0,, mmHg 73 64 71
EF, % 62 62 63
Avg. Systolic pressure in 50 45 35

the lung artery, mmHg

Table 1. Dynamics of respiratory function, blood gases and
echocardiography parameters

Tabnuya 1. lJuHaMuka nokazamenel ®B/], 2a308 KpoBU
u nokazameneul IxoKI

As seen from Table 1, in comparison with pre-surgery
values, there can be seen a minor increase in the VC from
42.8% to 53%, increase in the FEV1 from 19.6% to 25%,
which is accounted for by the elimination of pathological
bypass due to pneumonectomy. There is also a plateau in
the values of pO2, pCO2Z, proving absence of influence
from the damaged lung in the gas exchange function. No
change in the left ventricle ejection fraction and pronounced
decrease of pressure in the lung artery from 50 to 35 mmHg
are noteworthy. They contributed positively to the patient’s
overall condition.

m DISCUSSION

Treatment of patients with widespread destructive
pulmonary tuberculosis complicated by pleural empyema
with bronchopleural fistula is the most complicated task in
phthisiology. According to the literature data, fibrous changes
in the failed lung bring about the shift of mediastinum organs in
its direction, and after pneumonectomy, the shift of the single
lung will increase resulting in the formation of the lung hernia
[4]. There appear bullous changes in the overexpanded lung
[10], which has an adverse effect on the patient’s functional
capabilities [11].

The first mention of severe respiratory obstruction after
pneumonectomy dates back to [12]. The very term ‘post-
pneumonectomy syndrome’ was introduced in 1979 by K.
Wasserman [13]. The part of the lung that forms the lung
hernia may find itself in the conditions similar to strangulation
causing disorder of ventilation and blood flow in the area, and
the share of contribution to total ventilation and blood flow in
the area may be not more than 10% [14].

The difficulty of this complication is supported by the
variety of methods of treatment and prevention of development
of the post-pneumonectomy syndrome (PPS) described in
the literature: attachment of the pericardium to the posterior
surface of the sternum, surgical and chemical treatment of
the phrenic nerve to induce relaxation of the diaphragm and,
respectively, reduction of hemithorax on the surgical side

Xupyprus

[14]. Methods of filling the hemithorax volume with various
materials are used in most cases to treat the PPS.

K. Wasserman et al. (1979) [13], C. Gebitekin (2006) [15]
suggested using silicone implants for mammoplasty to adjust
the hemithorax volume and to return the mediastinum to ‘its
proper place’. N. Muthialu et al. (2015) [16] used a modified
version of tissue expander for the same purpose. J.J. Jung et
al. (2016) suggested an original method of staged treatment
of PPS: after inflation and repositioning of the mediastinum,
the mesh implant was put in place and tied to the “ribs, costal
cartilage in the front and the vertebral column in the back”
[17]. X. Li et al. (2014) devised a no less intriguing strategy
of preventing the PPS by printing the lung on a 3D printer
and its subsequent implantation in the hollow pleural cavity
(the experiment was performed on dogs) [18]. Literature has
detailed descriptions of cases of using endobronchial stents
for successful treatment of patients with post-pneumonectomy
syndrome; it was recommended that stents be used in the event
surgery was impossible [19].

According to [20], the refusal from using the reconstruction
of the anterior mediastinum with mesh implant in performing
the TOMB would result in the increase of the anterior lung
hernia, and the increase could have reached 15%. This is
confirmed by the study of M.N. Vasyukov et al. (2021), which
states that the volume of the right remaining lung would
increase on average by 11.4% one year after the surgery [21].

The follow-up of treatment of our patient 1.5 year after the
operation showed the decrease of the total volume of the lung
hernia by 26% proving the high efficacy of the method.

Staged surgical treatment comprising, on the first stage,
trans-sternal occlusion of the main bronchus and the lung
artery of the failed lung with simultaneous reconstruction
of the anterior mediastinum with mesh implant and, one the
second stage, removal of the disconnected lung, is a most
justified tactic for patients with low respiratory values and
pleural empyema.

m CONCLUSION

The use of reconstruction of the anterior mediastinum
with mesh implant to eliminate or prevent formation of the
lung hernia with simultaneous trans-sternal occlusion allows
not only the clinical healing of the patient but to improve
respiratory function, which is confirmed by follow-up in the
long term after the surgical treatment. According to authors
[11], in case of severe and debilitated patients the atelectatic
lung was not removed but was kept as a biological seal. In
this case, however, this solution was not justified due to the
pleural empyema, an active tuberculous process, resulting in
the necessity of pneumonectomy. Individual approach to the
patient and the correctly chosen tactic ensured clinical healing
and a chance for the patient to go back to normal life. »=
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