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OTpaneHHble pe3ynbTaTbl NPOKCUMaNbHbIX
U AUCTaNbHbIX PEKOHCTPYKL MK Yy NaUNeHTOB
¢ anddy3HbIM NoparkeHneM apTepuit HUXKHUX KOHEYHOCTEN
U caxapHbIM AnabeTom

JLA. Bokepus' ~, B.C. Apakensan' ', B.I'. [Tanutamsum’ —, IILIIL ITypuymusa® >

'HaumoHa/meHbIA MeULIMHCKWH UCC/IeJOBaTe/IbCKUH LIEHTP Cep/ieuH0-COCyIUCToN Xupypruv uMmeHnu A. H. bakyneBa,
2. Mockea, Poccutickas ®edepayus

[Tepebiii MOCKOBCKHIt TOCY/IapCTBEHHbIM MeIUIIMHCKUM YHUBEpcUTeT M. I.M. CeuenoBa (CeueHOBCKUN YHUBEPCHUTET),
2. Mockea, Poccutickas ®edepayus
B ashihara@mail.ru

AnHoTanmsa. AkmyaabHocmb. JledeHue frd@y3HOro nopaxeHust apTepuil H)KHUX KOHEUHOCTeH 3a4acTyro CBOJUTCS
K MIepBUYHOM aMITyTal[uy Ha YpoBHe Oe/ipa, Tak Kak NP apTepraJIbHON PeKOHCTPYKIIUH 3a)KUBJIeHHe TPO(HUeCKUX sI3B He Tra-
PaHTHUPOBAHO. AJbTePHATUBHBIM METO/IOM MOYKET CUMTAThCS MPOQYH/IOTIIACTHKA Oe3 BBIMOTHEHHS AVMCTAIBHOTO IyHTUPOBAHMSI.
IJenbto HacTOSAILIETO UCC/IE0BAHKS SB/SETCS CPaBHUTE OT/a/IeHHbIe Pe3y/bTaThl JUCTaAbHOI0 ITYHTHPOBAHUS U M30/TMPOBaHHON
NpOQyHJO0IVIaCTUKH y TaL{UeHTOB C JU(dy3HBIM TOpa’keHHeM apTepyii HIPKHUX KOHEYHOCTel 1 Tpo(pryeCKUMHU UilieMyuue CKUMA
s3BaMu. Mamepuanbl u MemooObl. B rccnefoBaHye BKIoueHo 86 naryeHToB C U dy3HbIM [TOpa)keHUeM apTepyuii HIKHUX
KoHeuHocTel. Beero 6b110 52 (60,4 %) My»xurtbl u 34 (39,6 %) >xkenimH. CpeiHul Bo3pacT coctaBui 67,3 + 16,8 net. Bee na-
LMeHTbI UMeTH g dy3HOe opakeHue apTepyil HIDKe MyTNapTOBOM CBSI3KH, COCTOSIHHe apTepHii rosieHu 5-8,5 6aioB 1o Iikane
Rutherford, Bo Bcex cyuasix uMenuch Tpoduyeckue si3bl. B 1 rpymnimy 0bU10 BK/IHOUeHO 48 MarieHToB, KOTOPBIM BBITOTHUMN
PEKOHCTPYKLMIO apTepuii rosieHd. Bo 2 rpyminy BK/IHOUMIM 38 JIHLl, KOTOPEIM BMelllaTe/IbCTBO OrPaHUUMIIN SHAapKTepPKITOMUeH
13 o01ett GerpeHHOM 1 rTy6oKoM GejpeHHON apTepuil. Pe3yabmambl u obcydcoeHue. AMIyTaly Ha ypoBHe Oezipa 3a rogi Obiin
nipoBefieHbl y 11 (23,4%) nanpeHTtoB 1-i rpymmst Uy 3 (6,3 %) nu B TeueHue 30 fHel nocie onepauyd. Takum obpa3om,
KOHEUHOCTH JIMIIUINCE 14 (29,7 %) nauyeHToB. [Ipu npoBe/ieHNN CPaBHUTE/ILHOTO aHaMU3a ObLIO BBISIBIEHO, UTO B TPYIIIE
TIAI[MeHTOB C amIyTauysiMu Obiia Oosee Tspkenast hopma caxapHoro auabera (p=0,003), 6a/u1 orroka no 1mkase Rutherford
(p <0,001) u Gonee HU3KKEe 3HAUEHMSI TPAHCKYTAaHHOTO HAMNPsSDKEHUsI KUCJI0PO/a A0 U 1ocie onepalyy. B Teuenue 12 mecsiies
TI0C/Ie BBITIONTHEHUSI ITYHTHUPYIOILEl orneparuy TiepBrUYHasi MPOXOAUMOCTS IYHTOB cocTaBuia 65,9 % (Tpom603 HacTynun y
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16 natpeHToB). Bbi8o0dbl. COXpPaHHOCTH KOHEYHOCTH Yy TIALJUEHTOB B HAIlleM MCC/Ie/JOBAHHY K KOHITY 1 Tofia moc/ie peKOHCTPYKLN
CXO)Ka BHE 3aBUCHMOCTH OT MeTO/la PEKOHCTPYKIMU. Y UHNThIBasi MUHUMAaJIbHYIO WHBA3HIO TP MPO(YH/OIIACTHKe, JaHHAs
orepaLyisi MOXKET SB/ISITHCSI METOZ[OM BbiGopa npy AUQdy3HOM MOpa’keHUH apTepyid HUXKHUX KOHEUHOCTEH.
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Tpodrueckas s3Ba, 3a>KUBJIEHUE, OTAa/IeHHbIe Pe3y/IbTaThl
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Long-term results of proximal and distal reconstructions in patients
with lower limb arteries diffuse lesions and diabetes mellitus

Leo A. Bockeria' ', Valery S. Arakelyan' ', Vasil G. Papitashvili' ', Shalva Sh. Tsurtsumiya? =

'Bakulev Scientific Center of Cardiovascular Surgery, Moscow, Russian Federation
2Sechenov University, Moscow, Russian Federation
< ashihara@mail.ru

Abstract. Relevance. Treatment of diffuse lesions of the arteries of the lower extremities is often reduced to primary
amputation at the hip level, since the healing of trophic ulcers is not guaranteed during arterial reconstruction. Profundoplasty
without distal bypass surgery can be considered an alternative method. The aim of this study is to compare the long-term results
of distal shunting and isolated profundoplasty in patients with diffuse lesions of the lower limb arteries and trophic ischemic
ulcers. Materials and Methods. The study included 86 patients with diffuse lesions of the lower limb arteries. There were 52
(60.4%) men and 34 (39.6%) women. The average age was 67.3 + 16.8 years. All patients had diffuse lesions of the arteries
below the pupar ligament, the state of the lower leg arteries was 5-8.5 points on the Rutherford scale, in all cases there were
trophic ulcers. Group 1 included 48 patients who underwent reconstruction of the leg arteries. Group 2 consisted of 38 individuals
who had limited intervention with endarcteriotomy from common femoral and deep femoral arteries. Results and Discussion.
Amputations at the hip level were performed within a year in 11 (23.4%) patients of group 1 and in 3 (6.3%) patients within 30
days after surgery. Thus, 14 (29.7%) patients lost their limbs. A comparative analysis revealed that the group of patients with
amputations had a more severe form of diabetes (p = 0.003), an outflow score on the Rutherford scale (p <0.001), and lower
transcutaneous oxygen tension values before and after surgery. Within 12 months after the bypass surgery, the primary patency
of the shunts was 65.9% (thrombosis occurred in 16 patients). Conclusion. The preservation of the limb in patients in our study
by the end of 1 year after reconstruction is similar regardless of the reconstruction method. Given the minimal invasion during
profundoplasty, this operation may be the method of choice for diffuse lesions of the arteries of the lower extremities.

Key words: peripheral artery disease, diabetes mellitus, bypass surgery, profundoplasty, trophic ulcer, healing, long-term
results
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BesepneHue

Ouddy3Hoe nopakeHHe apTepyuil HUKHUX KO-
HEYHOCTeM [10 CerofHs;IIHero JAHs SIBseTCs CIOPHON
cUTyalel B COCyAUCTON Xupypruu. [Ipu nopaxxeHun
BCeX MarucTpasbHbIX apTepuu HKHUX KOHEYHOCTeN
(obmmas 6enpennas aprepusi (OBA), rmybokast 6epeH-
Hast aptepusi (I'BA), mopkoneHHast GeipeHHast apTepuHst
(ITBA) u apTepuu roseHu), a Takke TpopruueCKUX
VIIeMUYeCKHUX 13BaX TaKTHKa XUPYPruuecKoro Jje-
YeHUs 3a4aCTy0 CBOAUTCS K IEPBUYHOM aMITyTal[uy
Ha ypoBHe Oefpa [1]. Ec/iu nmatuieHTy rijiaHUpyeTcs
BBIMOTHATh apTepHaibHY0 PEKOHCTPYKLHMIO, TO 3a-
)KMBJIeHUe TPOo(HUUeCKUX 3B He rapaHTUPOBaHoO. I1po-
XOAVUMOCTB JUCTaNbHBIX IIIYHTOB B TeueHue 1 roga
3auacTyto He npeBsbiaet 70 % [2]. AnbTepHaTUBHBIM
METOZIOM MOJKET CUMTAThCs TIPOodyH/I0TIacTHKA Oe3
BBINOJIHEHHS] JUCTA/IbHOTO LIYHTUPOBaHUS. Y UUThIBAsI
TIperMy1LeCTBEHHO KOJ/IaTepasibHbIi KDOBOTOK Ha KO-
HEUYHOCTU Y MEHBbIIYI0 UHBAa3UBHOCTH MPOLIeYPHI,
Takasi TAKTUKH BIOJIHE OrpaBzaHa. JlonosHeHreM
K 3TOMY CJlefjyeT OTMeTHUTh, YTO JUCTa/IbHask PeKOH-
CTPYKLMS PSIZIOM C TPOhUUeCKHMMHU 513BaMU UMeeT PUCK
0K0/10 3 % WHOULIMPOBAHKS LIYHTA C HeOIaronpusT-
HBbIMM UCXOZ,aMH, a TIPU OTNepaLiy TOJIbKO B BEpXHeH
TpeTHu Oe/pa KOJIMYECTBO PaHEBBIX OCI0KHEHUU
He mipeBbIlaeT 17 % (oHU npefCcTaBieHbl KpaeBbIMU
HeKp03aM KOXKU 1 MHOUIbTpaLivei passl) [3].

Lle/br0 HACTOSALLIETO UCC/Ie0BAHYS SIB/ISIETCS CPaB-
HUTbH HalllK OT/a/leHHble pe3yJbTaThl JUCTaJlbHOIO
LIYHTUPOBAHUS U M30/IMPOBAaHHOW NPO(YH/0IIaCTUKA
y TalMeHTOoB C AU(y3HbIM [TOpaXKeHueM apTepuil
HIDKHUX KOHEUHOCTE.

CARDIOLOGY

MaTepMaHbI n MetToabl

B uccnenoranve BkiroueHo 86 marjueHToB ¢ qud-
(y3HBIM MOpakeHHeM apTepuill HIKHHUX KOHEeUHOCTel
U caxapHbIM AuabeTtoM. ¥ BceX MalMeHTOB OBLIO
rosiyueHo J06poBobHOe UH(GOPMUPOBAaHHOE CO-
rJlacve Ha ydacTve B UCCeOBaHUU U 00paboTKy
TepCOHAbHBIX JaHHBIX COIVIACHO Xe/1bCUHKCKOU
Jlekapanuy BceMUpHOUM MeUITMHCKON acCoI[haliug
(WMA Declaration of Helsinki — Ethical Principles
for Medical Research Involving Human Subjects,
2013). Bcero 6b110 52 (60,4 %) My>kKunHbI U 34
(39,6 %) xenmuH. CpejHUI BO3pacT COCTABUI
67,3+16,8 neT. YuuthiBas criefudUUYHYO 3a4ady
UCC/Ie0BaHus, ObLTM BBIOPAHBI CIeYIOIIe KPUTePUH
BK/IFOUEHMS] U UCKJIFOUeHHUs U3 uccefoBaHusi. Bece
naLueHThl uMenn Ju@dy3Hoe mopakeHue apTepuit
HIDKe TIyNlapTOBOM CBSI3KM, COCTOSIHUE apTepuid ro-
jnenu 5—8,5 6asutoB no mkane Rutherford, Bo Bcex
cyvasix UMenuch Tpopurueckue s3ebl (TH).

B 1-to rpymnmy 6b110 BK/IIOUeHO 48 marjeHToB,
KOTOPBIM BBITIOJIHW/IM PEKOHCTPYKLMIO apTepui
rojieHy. Bo 2-1o0 rpynny BK/IOUWIM 38 MalrieHToB,
KOTOPBIM BMeIIaTe/IbCTBO OTPAaHUYU/IN SH/IaPKTepK3-
tomueit u3 OBA u 'BA. Bropoli rpymre nauyeHTOB
B I10CJIe0TepaliiOHHOM Teprofe B 00si3aTeIbHOM I10-
psiiIKe Ha3Haya/M KypC Ba30TPOMHOM Teparnuy CPOKOM
He MeHee 10 gHeit (B cpegHeM 15,1+5,3 aHs).

YuuThIBasi BLICOKMI BO3PaCT M3yyaeMOro KOHTHH-
reHTa MalLMeHTOB, Ba)KHBIM TIapaMeTpOM IpU BbIOOpe
nedeHysi ObIIO Ha/TMUYe COMTYTCTBYFOLLMX 3a00/1eBaHM
(Tabm. 1).

273



Boxepus /L. A. u Op. Becthuk PYIH. Cepust: Mennipuna. 2021. T. 25. Ne 4. C. 271—281

Tabnuya 1
XapaKTepucTUKa CONyTCTBYIOLLMX 3aboneBaHui
lpynna 1, Ipynna 2,
ConyTcTBylOLWMe 3a60/1€BaHUS N=48 N= 38 p
XpoHuueckan cepaeyHas
HepocTaToyHoCTb 2 OK 25(521%) | 18 (47,4%) | 0,33
n 6onee
3aboneBaHus XenyLouHo- 41(854%) | 35(723%) | 0,07
KMLLIEYHOro TpakTa
Sabonesarvs 20 (41,6%) | 11(289%) | 0,11
MOYEBbIBOAALMX NyTewn
XpOHVNéeCKaﬂ 06CTPYKTUBHaS 7(145%) | 16(41.1%) | 0003
01€3Hb JIErKNX
CTeHO3bl COHHbIX
apTepuit 6onee 50 % (unu 10(208%) | 7(184%) | 039
paHee BbINONHEHHasn
peBacKynsipusauus)
LnuTenbHblii aHaMHe3 5(104%) | 8(21.0%) | 0,08
KypeHusi
OxkupeHue 2 cT. 1 6onee 8(16,6 %) | 12(31,6 %) | 0,06
PaHee BbInonHeHHas
PEKOHCTPYKTUBHAas onepauum 3(6,3 %) 1(2,6 %) 021
Ha apTepuax HUXHUX ! ’ !
KOHEYHOCTeN
CokpatyeHus: K — GyHKLUMOHaNbHbIN Knace
Table 1
Characteristics of concomitant diseases
. . Group 1, Group 2,
Concomitant diseases N=48 N = 38 p
Chronic heart failure FC2 or 25(521%) | 18 (474%) | 033
more
Diseases of the o o
gastrointestinal tract 41(854%) | 35(723%) | 007
Diseases of the urinary tract | 20 (41,6 %) | 11(289 %) | 0,11
Chronic obsdt_ructlve pulmonary 7(145%) | 16(411%) | 0,003
isease
Carotid artery stenosis more
than 50 % (or previously 10(208%) | 7(184%) | 0,39
performed revascularization)
Long history of smoking 5(10,4 %) 8(21,0%) | 0,08
Obesity 2 st. and more 8(166%) | 12(31,6%) | 0,06
Previously performed
reconstructive surgery on o o
the arteries of the lower 3(63%) 1(26%) 0.21
extremities

Abbreviations: FC — functional class.

B GnkaifiiieM moceonepaloOHHOM ITepUoe
ymep 1 (2.1 %) mauueHT 13 NepBOM rpynmsl. Takum
obpa3om, B TeueHre 1 rojja ocsie orepariy Habmomam
3a 85 mayuenram. OcmoTp npoBoAWM yepes 1, 3, 6 u 12
MecsLeB MOC/Ie OnepaLyy, a TakK ke TPU MOBTOPHBIX
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obpallleHusIX MaLeHTa, eCJId UIMeJIM MeCTO U3MeHeHHsI
KJIMHUUEeCKOT'O COCTOSIHUSA.

CrarucTruecKyro 00paboTKy MaTeprasna BbITTOTHU-
/1 B riporpaMMe Statistica 8.0, naketa o(priCHbIX PUIIO-
»xeruit MS Office. [1711 cpaBHeHUs MapaMeTpruieCcKUX
rapamMeTpoB MCI0/b30Bany Kputepuii CTbrofieHTa, AJ1s1
HerlapaMeTpHUYeCKUX — TOUHBIN KpUuTepui duiepa.
151 OLIeHKH OTZla/IeHHBIX Pe3y/bTaToOB UCTIOb30BalIu
noctpoeHue kpuBou Kannana—Meiiepa. Cratuctryve-
CKYH0 3HaUMMOCTh cuntanu npu p <0,05.

Pesynbratbl 1 obcyxaeHue

OtaaneHHble pe3y/bTaThl UCCIeA0BaHUS NPeCTaB-
JIeHbI Ha COCTOSIHME OJJHOT'O IOZia OT BBIITOJTHEHHOTO
XUPYPruueckoro BMellaTe/ibCTBa. 3a rof mocsie jeve-
HUsL He ObUIO HU OJJHOTO JIeTaJIbHOTO UCX0AA. AHau3
MpoBe/ieH Ha 85 malueHTOB (O/[UH TaI[hueHT u3 1-i
IPYIIIBEI yMep MoC/Ie XUPYypPruuecKoro BMellare/bCTBa
B TOCTIMTA/ILHOM TIEpHO/Ie).

CymMapHo 6osibliiasi aMIyTalyisi Ha ypoBHe besjpa
6bina y 22 nauuenToB (Puc. 1). K kon1yy 1-ro roga
KOHEUHOCTh Obl/la coxpaHeHa y 75 % mnateHToB. Heo6-
XOAWMO OTMETHUTb, UTO HaUOOJIbLIIee UMCIO aMITy Tallyit
OBLIO BBITIONIHEHO B TIEPBYIO MOJIOBUHY TO/]d OT MOMEHTa
TePBUYHON PEKOHCTPYKLIWH.

AwmrnyTauyy Ha ypoBHe Oezipa 3a rof, ObLIH TIPO-
BefleHbl ¥ 11 (23,4 %) nanueHToB 1-U rpynmbel Uy 3
(6,3 %) yiuny B Teuenue 30 AHeH nocsie onepanyy. Ta-
KM 00pa3oM, KOHEUHOCTH TUIIHIUCE 14 (29,7 %)
MaLyeHTOoB.

Bo 2-ii rpynine amnyTauuto ripoeenu y 7 (18,4 %)
MAaLMEeHTOB U y OJHOTO MaleHTa aMITy ALk BbIOTHU-
JIU B TeueHue paHHero Moc/eornepalyoHHOro rnepuoza.

CymmapHoe coxpaHeHHe KOHEUHOCTH B TeUeHHe
1-ro roga 6b110 CX0XKUM B 00enx rpymmax (Puc. 2).
Y nanueHToB 1-# rpymIibl aMnyTalyy BbITOTHSIUCH
TI0 Mepe TPOMOUPOBAHUSI COCYJUCTON PEKOHCTPYKLIWH.
[laHHBIE 0CNOKHEHNSI IPOUCXOAUIN PABHOMEPHO B Te-
yeHue 1 roga nocse onepaiyu. [IpUYrHON BBITTOTHEHUS
orepaLyy ¢ aMITyTalyeld IBUI0Ch pe3Koe yXy/lleHnue
KPOBOCHa0KeHHsI H)KHEH KOHEUHOCTU C Pa3BUTHEM
K/IMHUKWA OCTPOU UILIEMUH.
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Puc. 1. CymmapHOe coxpaHeHne KOHEYHOCTH
B Te4eHWe roga As onepupoBaHHbIX NaLMEHTOB.

Fig. 1. Total limb preservation during
the year for operated patients.

Puc. 2. CpaBHEHVIe HaCTOTbl COXpPaHEHNA KOHEYHOCTN MeXXay
rpyrnnamMm nauneHToB.

Fig. 2. Comparison of the frequency of limb sparing between
patient groups.

715 MaLeHToB 2-i rPYIIBI aMITyTaluX OBbLITH
BBITIO/THEHBI B TeUeHMe TepBbIX 6 MecsLeB, TPUMePHO
B PaBHbIX MPOIOPLIMAX B MIepBble 3 U MOC/eAyIoIIMe
3 Mecsia. [TpyuurHOM omepalfuu C aMITyTarpieid ObI1o
HEeKOMITeHCHPOBaHHOe HapyllieHHe KpoBooOpalljeH st
B HOTe C MUHHMMAaJIbHBIM 3¢()eKTOM OT Ba30TPOIHOM
Teparnuy. [Toc/ie OKOHUaHUS Kypca Ba3oIpocTaHa Uille-
MUS yCyTyO/sijiach, YCUIMBAIACh JeCTPYKLHS TKaHeH,

CARDIOLOGY

B 2-X C/Iy4Jasix pa3BUIach ObICTPO MPOTpeCcCUpyroLiast
raHrpeHa CTOIbI.

Mavsible amMITyTaliy Ha YPOBHE CTOTBI ObLTH BbI-
nosiHeHb! y 6 (17,7 %) nauueHToB 1-i TpymIibl Uy 5
(13,1 %) narmeHToB Bo 2-i rpyme. ITocie o6pa3oBaHust
YeTKOMU /leMapKallMOHHOW JIMHUH, TTOATBEP KeHHbIX
JlaHHbIX TPAHCKYTaHHOI'O HaMpsyKeHUs1 KUCI0poZa
(THK) Bbibupanu o6bemM aMIyTaluu C 1LeIbi0 MaK-
CUMaJIbHOTO COXpaHeHUsI KOHeYHOCTU. ['HOMHO-Tpo-
¢rueckure M3MeHeHUs] CAHUPOBAIUCh, PaHbl Y BCEX
NaLMeHTOB 3a)KUBa/IM BTODUYHBIM HaTspkeHHeM. Orop-
Has (yHKLYsI CTOMbI COXpaHeHa y BCeX MaleHTOB
C MaJIbIMU amMnyTalusMu. B oTaaneHHoOM nepuoge
VH(ULIMPOBAHUS 30H COCYJUCTBIX PEKOHCTPYKLIUI
He 6b1710. [Tporicxoausio azieKBaTHOe pyOLieBaHIe TKaHek
B MeCTax XMPypruueckux pa3pesos.

Takum obpa3om, B 1-i1 rpyrre yuc/io aMImyTayi
on110 20 (41,6 %), BO BTOpoii — 13 (34,2 %), cyMMapHO
KO/IMUeCTBO amMyTaLui BeirosHeHo 33 (38,4 %) nauu-
entaM (Puc. 3). CtaTucTiyeckoi 3HaUUMOM pa3HUIbI
MeXXJy TPyIraMy He MOay4YeHo.

Puc. 3 CymMMapHOoe coxpaHeHWe KOHeYHOCTM 6e3 aMnyTaLmun.
Fig. 3. Total limb preservation without amputation.

Hosnst ammyTaruii Ha BCeX ypPOBHSIX Y TallMeHTOB
C UCX0HO U Py3HBIM MOpPayKeHHeM apTeprii HIDKHUX
KOHEUHOCTel ¥ caxapHbIM auabetom (C/I) momyunnack
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O/IMHAKOBAsA, TO €CTh 00beM PEKOHCTPYKIIUU He B/IUSIET
Ha 4aCTOTy aMITyTallyi.

Bo 2-i1 rpynine npuunHON NPOrpeCcCUpoOBaHUs
WIIEMUM HPKHUX KOHEYHOCTeH SIBUJIOCh OTCYTCTBUE
aZIeKBaTHOTO MPUTOKA 0 YPOBHS FOJIEHU/CTOIIbI.

Mps1 chopMypoBany MOATPYIIIbI /1J151 NALMEeHTOB
¢ amryTauyei (2a) u 6e3 Hee (26), UTOOBI BBISICHUTD,
B UeM ObI/IM pa3uuusi MeXXy STUMH TaleHTaMU
(Tabm. 2).

[Tpu npoBeieHNM CPaBHUTEILHOTO aHaiu3a ObIIo
BBISIB/IEHO, UTO B TPyMIe NaljueHTOB C aMITyTalusiMu
Ob11a 6051ee Tsokesast popma CII (p=0,003), 6at oTToKa
no mkase Rutherford (p<0,001) u Gosee HU3KMe 3Ha-
uenusi THK g0 u nocsie onepanuu. Tak ke OTMeUeHo,
yTto oKK/It03usA [IBA pesxe BCTpeuasnach y JivL] C aMITy-
THPOBAHHOM KOHEYHOCTBIO, MPY 3TOM 4acTOTa Ha/lu-
yusi KPYMHBIX KoyslaTepaabHbiX yTent oT ['BA k [TBA
1 oT Hauana [IBA K ee AuCTa/NbHBIM OT/Ie/1aM Oblia
cxoxa. BeposiTHO, jaxke MUHMMasIbHast IPOX0JUMOCTh
[TBA siBnsieTCs OTIOTHUTENBHBIM K/TFOUOM KOMITEHCa-
L[ KPOBOOOpAIlleHHsI B KOHEUHOCTH. [1pu OTCYyTCTBUH
JocTkeHus 1ieneBbix 3HaueHnit THK k 14 aHro mocsie
oriepal[iy TMalyeHTOB caeJyeT pacCMaTpUBaTh Kak
MOTEHLMAa/IbHBIX KaHAWJATOB JI1 SHJ0BACKY/ISIPHOTO
BMeIlaTe/IbCTBA Ha OeipeHHO-TUOHAIbHOM CerMeHTe.
YuuTbIBasi CXOXKYIO UaCTOTY aMITyTaljiii KOHEUHOCTH
y TaleHTOB MOCJie AUCTaAbHBbIX IIYHTUPOBAHUMN
Y BBICOKWM PUCK MH(QULIMPOBAHUS LLIYHTOB, [IOBTOPHOE
BMellaTebCTBO /151 TIPOBe/leHUs1 pelllyHTUPOBaHUs
HeceTe B cebe 10MO/THUTeTbHbIE PUCKH.

Ta6nuya 2
XapakTepucTuKa nauuMeHToB
C aMNyTMPOBaHHOI KOHEYHOCTbIO 1 6e3 Hee
lpynna Ipynna
KpuTepuit 2a, 26, p
N=8 N =30
Bospacr, net 70,1+¥8,8 | 63,8+10,2 | 0,06
YpoBeHb HbA1c 7,6£0,5 6,6+0,7 0,003
Hanunuune konnatepanbHbIX o 19
nyTen 2 Tuna 3(375%) (63,3 %) 0,09
Hanunuune konnatepanbHbIX o 23
nyTein 5 Tuna 5(625%) (76,6 %) 0,66
o 12
Okkntosus MNBA 7 (87,5 %) (40,0 %) 0,01
bann nyTei oTToKa No WKane 75¢1,0 55:10 | <0,001
Rutherford
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MokasaTtenb THK go onepauuu 121482 | 21,7¢107 0,01
Ha Tblne cTonbl
MokasaTenb THK go onepauuu 14,6455 18,99,1 01
Ha nogoLBe CToMbl
[MokasaTtenb THK Ha 14 cyTku
nocne onepauuu Ha Tbiie 38,1+6,8 46,118,9 0,01
cTonbl
[MokasaTtenb THK Ha 14 cyTku
nocne onepauuu Ha nogoLuse 35,8+10,4 | 41,946,8 0,02
cTonbl
CokpalieHus: NMBA — noakoneHHan 6eapeHHas apTepus;
THK — TpaHcKyTaHHOE HanmpsyXeHne Kucnopoaa.
Table 2
Characteristics of patients with amputated
and non-amputated limbs
Criterion Group 2a, | Group 2b, p
N=8 N =30
Age, years 70,1¢8,8 | 63,8110,2 0,06
HbA1c level 7,610,5 6,610,7 0,003
Presence of type 2 collateral 3(37,5%) 19 0,09
pathways (63,3 %)
The presence of type 5 collateral | 5 (62,5 %) 23 0,66
pathways (76,6 %)
PFA occlusion 7 (87,5 %) 12 0,01
(40,0 %)
Outflow pathway score on the 7,5+1,0 5,5+1,0 <0,001
Rutherford scale
TOT indicator before back of the | 12,148,2 | 21,7+10,7 0,01
foot surgery
TOT index before surgery onthe | 14,615,5 18,949,1 0,1
sole of the foot
TOT indicator on the 14th day 38,146,8 46,148,9 0,01
after surgery on the back of the
foot
TOT indicator on the 14th day 35,8+10,4 | 41,946,8 0,02
after surgery on the sole of the
foot

Abbreviations: PFA — popliteal femoral artery; TOT —
transcutaneous oxygen tension.

17151 yHTUPYIOLMX OTepaliyii Cie/lyeT OLleHUBaTh
MIPOXOAMMOCTb LIYHTOB B YKa3aHHbIe CDOKU. B TeueHue
12 MecsitieB 1ocJ/ie BBITIOJTHEHUS IITYHTUPYIOITIEH orie-
paluu repBUYHasi IPOXOAUMOCTb IIIYHTOB COCTaBU/Ia
65,9 % (Tpom603 HacTymnun y 16 maiuenTor) (Puc. 4).
Cpeau HUX To/IbKO 11 TmoTpeboBasach aMITy TaLjust
Ha ypoBHe Oefpa.

Y BCex MalyeHToB C TPOMO030M ILyHTa B TeUeHHe
TMepPBbIX 3 MeCsLEeB NPUIIOCH BBITIOHUATD aMITy TALA0
HIDKHEW KOHeYHOCTH. MBI MPOBOAWIA OCMOTP COTJiac-
HO IUIaHY B TeueHHe 1 rozia, COOTBETCTBEHHO [JaHHbIe
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00 OKKJTFO3UH IIyHTa B 12 MecsilieB COOTBETCTBYIOT
roc/ieIHeMYy TUIaHOBOMY ocMOTpy. Cam Tpomb03 mMor
BO3HUKHYTb B J1t000€ BpeMms ¢ 6 110 12 Mecsll, npu
3TOM SIBHBIX KJIMHUUECKUX MPOSIBJIEHUN Y TIalJUEHTOB
He Ob110. Ha hoHe caxapHoro fuabera (CI) u Heiiporia-
THY 60JIEBOM CUH/IPOM TIOC/Ie 3a)KMB/IeHUs TPO(HUeCKOoM
s13BbI ObIT MUHUMAJIeH. [TaljueHThI ObLTM CTapilei
BO3PACTHOM KaTeropuu C Majiol MOZABWKHOCTBIO, exe-
[HEeBHasl aKTUBHOCTb [PeUMYIL[eCTBEHHO B YC/I0BUAX
KBapTHPBbI, TT03TOMY 00J1ee TOUHBIX CPOKOB O TPOMOO3e
He ObLIO 33/10KYMEeHTUPOBAHO.

Puc. 4. [epBnyHas NpoxoanMOCTb LUYHTa B TedeHne 1 roaa.
Fig. 4. Primary patency of the shunt within 1 year.

BarkHeiim BOmpocoM JiedeHus narjueHToB ¢ TH
CUMTaeM BO3MOXKHOCTb 3a’KUBJIEHUS SI3BEHHOTO Jledhek-
Ta. K 12 mecsitjam mocsie oneparuu T4 3axunm y Bcex
NalMeHToB, KOTOpble He MO/BepIVINCh aMIlyTalluu.
Bcero 6n110 52 (61,2 %) manueHTa, y KOTOPBIX B TI0-
C/1eonepaLiOHHOM IepUo/ie NIPOU30LLIIO 3a)KUB/IeHHe
Tpouueckux fedeKToB.

B panbHeliiel yacTy UCCIe[0BaHUS aHaln3 Ipo-
BOZIWJIN TOJIBKO 151 TTALJMEHTOB C 3&’KUBLLIVMU SI3BaMHU.
B cpennem 3axxunenue TS npousonio B cpok 143+54
OHs1 (MuHUMYM 82 niHs1, MmakcumyM 230 fHel). Y Bcex
3TUX NaLMeHTOB Ha MOMEHT BBIITUCKU M3 CTalMOHapa
THK 6b110 60s1ee 40 MM pT. cT. B fanbHelimeM rnpu
KaKZI,OM OCMOTpe IIPOBOZW/IN U3yUeHHe JaHHOIO Ia-
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pameTpa, OL|eH!Ba/IM COCTOSIHUE SI3BeHHOTO0 JledeKTa.
JlaHHBIX Cpe[iu TPy TipefcTaBieHbl B Tabm. 3.

Tabnuya 3
XapaKTepucTUKa COCTOSIHUSI KOHEYHOCTU B OTAANIEHHOM nepuoge

Y NauueHTOoB C 3aXXuBLLMMu TpOdJVI‘lecKMMM fA3BaMu

Group 1, Group 2,
MokasaTenb N=27 N=25 p
1 mecsay
THK Ha Tbinie CTOoMbl, MM pT. CT. 53,6111,3 46,8+12,5 | 0,003
THK Ha nogowBe cTonbl, 48,4412,1 421496 0,01
MM pT. CT.
KonnyecTBOo 3a)KMBLLMX 0 0
A3BEHHbIX AeheKToB
YMeHbLUeHNe A3BEHHbIX o o
nedekToB 60see YyeM Ha 50 % 3(11.1%) 1(40%) 017
3 Mecsua
THK Ha Tbine cTorbl, MM pT. CT. 52,6153 45,8+7,9 0,02
THK Ha nogowBe cTonbl, 51.318,6 4914102 02
MM pT. CT.
KonnyecTBo 3a)KMBLUMX 167 %) 0 016
A3BEHHbIX AedeKToB
YMeHbLUEeHNe A3BEHHbIX o o
nedekToB 6onee 4eM Ha 50 % 13(481%) | 5(200%) | 0,01
6 mecsaLeB
THK Ha Tbine cTomMbl, MM pT. CT. 55,3+15,1 59,349,1 0,09
THK Ha nogowBe cTonbl, 57.5:8,8 5514123 | 023
MM pT. CT.
KonnyectBo 3aXmBLLMX o 18
A3BEHHbIX AedeKToB 15(556 %) (72,0 %) 011
YMeHbLUEeHUe A3BEHHbIX 21
%
fetekToB 6onee YeM Ha 50 % 20 (741 %) (84,1 %) 0.19
12 mecsaues
THK Ha Tbine cTonbl, 52146,7 55,316,2 0,03
MM pT. CT.
THK Ha nogolwuse cTonbl, 53948,6 549498 0,34
MM pT. CT.
Konnyectso 3aXmBLLMX o 25
A3BEHHbIX AedeKToB 27 (100 %) (100 %) 10

CokpalyeHus: THK — TpaHCKyTaHHOE HanpshXeHWe KMCNopoaa.
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Table 3
Limb state characteristics in the long-term period in patients with
healed trophic ulcers

Group 1, Group 2,
Index N=27 N=25 P
1 month
TOT on the back of the foot, 536:113 | 468125 | 0,003
mm Hg
TOT on the sole of the foot, 48,4+12.1 421496 0,01
mm Hg
Number of healed ulcer defects 0 0
Reduction of ulcerative defects o o
by more than 50 % 3(11,1 %) 1(4,0 %) 0,17
3 months
TOT on the back of the foot, 5264153 45,8+7.9 0,02
mm Hg
TOT on the sole of the foot, 51386 4914102 02
mm Hg
Number of healed ulcer defects | 1(3,7 %) 0 0,16
Reduction of ulcerative defects o o
by more than 50 % 13(481%) | 5(200%) | 0,01
6 months
TOT on the back of the foot, 55,3415,1 503491 0,09
mm Hg
TOT on the sole of the foot, 575:8,8 5514123 | 0,23
mm Hg
Number of healed ulcer defects | 15 (55,6 %) | 18 (72,0 %) | 0,11
Reduction of ulcerative defects o o
by more than 50 % 20 (741 %) | 21 (84,1%) | 0,19
12 months
TOT on the back of the foot, 52146,7 55346,2 0,03
mm Hg
TOT on the sole of the foot, 53986 54998 034
mm Hg
Number of healed ulcer defects | 27 (100 %) | 25(100%) | 1,0

Abbreviations: TOT — transcutaneous oxygen tension.

B rpymrie nanyeHToB C MOJHOLIEHHO BITIOJIHEHHON
peBacKy/sipu3alyeil 3a>kuBiieHre Tpohruyeckux fedek-
TOB IIPOTeKasio ObIcTpee. Yike K 3 Mecsily HabmoeHus
TIOUTH TI0JIOBMHA SI3BEHHBIX /le(DeKTOB yMeHbIIN/IaCh
Ha T0JIOBHMHY B CBOeM 00beme, TIpy 3TOM B TpYIIIie
MalMeHToB C MPOQYHAOIIACTUKOM To/BKO y 20 % mna-
LMEHTOB OTMeUeHbl CX0XKHe pe3y/bTartel. B ciefyromye
TPU MecsLia TTPOM30LIIO pe3KOoe yYBe/IMUeHue uncia
3akuBLIMX TS Bo 2-i rpynme. BeposiTHO, 3T0 CBSI3aHO
C pa3BUTHEM KOJ/IaTepasbHbIX MyTel K 3TOMY CPOKY.
K rony y Bcex naljeHTOB OTMe4eHO 3aKHB/IeHHe S13BeH-
Hbix AedekToB. [luHamuka THK y suig B 1-i1 rpyrirme
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Obly1a MUHUMa/bHOH. Bo 2-# rpynme fo 3 MecsieB
3HaueHust THK ObUTH CXOHBIMU OTHOCHTE/TBHO JIaHHBIX
repe/; BBIIMCKOM U3 CTaljMOHAapa, 3aTeM IPOM301LII0
pe3koe yBesmyeHre THK, 4To onsTh rOBOPUT B MO/Ib3Y
pa3BUTHS KOJIJIaTePaJbHOTO MyTH KPOBOOOpAIieHUs
KOHEUHOCTH.

V3 nmpenMy111eCTB LIYHTUPYIOLMX OIlepaLun
MOYX€M OTMETUTH OOJIBIINI TIPOLIEHT TaljieHTOB
C 3akuBIIMMHU T B repBbIe TpU MecsL[a, OAHAKO K 6
MeCsILy HaO/MIoieH st YaCToTa 3a)KUB/IeHUsI CTAHOBUTCS
CXOXKel.

K coBpeMeHHBIM MeTOZaM JieueHus aTepoCKiepo3a
apTepyil HIKHUX KOHEYHOCTeH OTHOCAT XUPypruyeckye
Y PeHTreH3H/,0BaCKYJISIpHble TEXHOJIOTHH, HallpaB/leH-
Hble Ha peBaCKy/IsIpy3aLii0 apTepruaJbHOro pyciia.
N3 xupypruueckux MeTOAO0B UCIIOJIb3YIOT MPSIMbIe
(LIyHTUpYIOLLMe orepaLuu, SHJapKTe3KTOMUH U3 Ma-
TUCTPaJIbHbIX apTepUii) U HelpsiMble (CUMIaT3KTOMMUS,
apTepu3alysi BeHO3HOTO pycia U Ap.). [locneguue
TMOKa3a/u Mayo 3(pGeKTUBHOCTh B CDABHEHUU C KOH-
cepBaTUBHOU Tepanueii [4]. 111 5H,0BaCKY/ISIPHBIX
BMeLLAaTe/NbCTB CYIleCTBYeT MHOXKECTBO TeEXHUUECKUX
orpaHnueHuii. Ha ceropgHsamHum feHp aHHbIe OIe-
paIuu He BBIMOMHSIOT Ha 'BA, cTeHO3 KOTOPO OBIT
O/IHVM U3 BeJlyLIIUX KpUTepreM BK/IFOUeHHs [aljueHTOB
B HACTOsIIIlee UCCIieflOBaHue.

B nanHo#i paboTe MbI pacCMaTpHBaJId TOIBKO
XHUPypTrudecKue TeXHOJIOTUHU, TIPA ITOM BbIOpaHO
[iBa MeTOZla BMeIllaTe/IbCTBa: OeipeHHO-JUCTalbHOe
LIYHTUPOBaHUe C 3HapKTepakTomueli u3 I'bA u n3o-
JIMpOBaHHas 3HAapTep3kToMus 13 I'BA.

CNO’KHOCTB BOTIPOCA 0 HEOOXOAUMOCTH AUCTA/Ib-
HOTO LIIYHTHMPOBaHUS CBfI3aHa C MajibIM KOJIM4eCTBOM
MaLUeHTOB C KPUTUYECKOM ULLIeMUeN HIDKHUX KOHeu-
HocTeli (KUHK), y KOTOpBIX BO3MOKHO BBITIO/THUTh
PeBacKyIIpU3alUio C NpUeM/IEMbIMUA OT/a/IeHHbIMUA
pe3ynsratamu [5]. YactoTta ammyTaruii nocse AucTab-
HBIX PEeKOHCTPYKLWH focturana 20 % c 1eTanbHOCTbIO
10 14 % [6]. Bce marpeHTsI B HAIlleM HUCCIeI0BaHUH
ob1M co creHo3amu [TBA u I'BA, a Tak xe audadys-
HO-/JUCTa/IbHBIM NopakeHHeM. Takoe ropakeHue 3KBU-
BaJIEHTHO CT€HO3aM a0PThI U MOAB3Z0LIHbIX apTEPUA.

BonbIIMHCTBO e ucciefoBaHui 1pu 6epeH-
HO-JWCTAa/bHOM IIYHTUPOBAHUU JE€MOHCTPUPYIOT
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pe3yabTaThl B 70 % NpoxoauMoCcTH B TeueHue 1 ropa
1 29 % npoxoAuMOoCTH uepes 5 neT [7].

ITpy 3TOM OTCYTCTBYIOT 3HaUMMBbIe Pa3/INUUs MeX-
[y YPOBHEM JIMCTA/IbHOTO LITyHTUPOBaHUs (OeApeHHbIe
apTepyy Wiu apTepuu CToribl) [8]. BakHbIM acrieKTom
CuMTaeM MUHHMHUMAJIbHbIE PA3/IMUUs B Pe3y/bTaTe
LIIYHTUPOBaHUs [P MOPa’KeHUU apTepuil CTOMBbI.

EMHCTBeHHBIMU JJ0CTOBEPHBIMU JJaHHBIMU Oblia
CKOPOCTb 3aKUBJIEHHs] TPO(HUECKUX SI3B Y MALeHTOB
C AWCTabHbIM LIYHTHpOBaHKeM. [1pu HopmanbHO cop-
MHPOBaHHOM /IAHTApPHOM JiyTe 3a)kuBiieHye ObL1o Oosiee
oeicTpeiM (p=0,02). B Hatiem ucciesoBaHny He ObLTO
3HAUMMBIX Pa3/IMYMU MeKIY CKOPOCTBIO 3a’KUBJIEHUS
T4 v metogom peBackynsipusauuu [9]. [To momyueH-
HBbIM [JaHHBIM, CO3/lJaHHe afleKBaTHOIO MIPUTOKA IIPU
JJIATEeNBHO CylLl{eCTBYIOLEM UIIIeMUH JOCTaTOuHO AJIst
pernapaTuBHBIX IIPOL{eCCOB.

BonemmHcTBo aBTopos npu KMHK pekomeHayroT
TIPU/IepyKUBATHCS AHTMOCOMHOM TeOPHH J1/ist BEIOOpa MecTa
HaJIO>KeHUsI IMCTa/IbHOTO aHacTtoMo3a [10]. B Hammem
VICCJIeJ0BAHNM BBITIO/THSUIU LLIYHTUPOBAHUS 10 IPUHLIATLY
MaKCHUMasIbHOM PEKOHCTPYKLIVH, eC/TA BbITIOJTHATH peBa-
CKy/ISIpU3ariyio 60/bIlie6epLIOBBIX apTepHii He yiaBaioch
MBI HaK/1aZIbIBa/ll aHACTOMO3 C YYeTOM aHT'MOCOMHOM
TeopuH. B BOCbMMU C/Tyuasix 3TOro cfieath ObI7I0 HeBO3-
MOJKHO B CB$I3U C Pacro/ioykeHueM Tpo(hruueCcKUx s13B
B NIPOEKLUU J0CTyIa K apTepuH. [I/1s1 3TUX NaLyeHToB
MBI PEBaCKY/ISIPU3UPOBaIH CTOITY Yepe3 IPYTYI0 apTepHIo.

K BaxxHoctu ['BA cnefryeT OTMETUTS elije TOT (aKT,
YTO B MOC/IeJHUE rOfibl BCe O0Jibliie U GOJbIlle aBTOPOB
VICTIO/Ib3YHOT ee KaK apTepuI0 NIPUTOKA /I AUCTa/IbHBIX
pekoHCTpyKUmii [11]. B nocnesHue rozibl MOsSIBUIOCH
HeCKOJIbKO paboT, B KOTOPBIX TIPUJAIOT 0c000e BHUMa-
Hye 'BA. ABTOpBI CUHTALOT, UTO ee peBaCKyJIsIpU3aLuis
SIBIsIeTCs 6/1arorpUsTHBIM ITPU3HAKOM [IJISi COXPaHeHHsI
KOHeyHoCTH [12].

BTOpBbIM Ba’KHBIM BOIIPOCOM CUMTaEM 3aKUBJIeHUE
TPO(UUYECKHUX 513B Ha HOTe. MBI He ONUChIBaIv Hapylle-
HUSI KpOBOOOpall|eH!sI B KOHEYHOCTH /11 TTal[ieHTOB
C BBITIO/IHEHHOW amnyTaiyeii. CunTaem, 4To TIpU He-
JOCTYDKeHUH 1]esieBbIX 3HaueHnii THK w/um Tpombo3e
BBITIO/THEHHBIX JMCTa/IbHBIX ITYHTOB BbICOKAst aMITy TaLyist
Hen30e)KHa B TeueHHe OJvDKaMIIero roja mocse pe-
KOHCTpYKLMH. [Toc/e aleKBaTHO BBIMO/THEHHBIX JIHC-
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TaJIbHBIX PEKOHCTPYKLUH Yy TiatieHToB ¢ C/I oTMeueHO
3axkuBeHne TH B 66 % ciyyaeB B TeueHue 24 MecslieB
T0CJIe BBITIOTHEHHOTO IUCTabHOTO LIYHTUPOBAHUS, IIPU
3TOM MPOXOAMMOCTD LLIYHTOB B 3TH )Ke CDOKHM COCTaBW/Ia
76 % [13]. Hatm pe3ynbrarhl eMOHCTPUPYIOT 75 %
COXpaHeHWe KOHeYHOCTH Yy MalMeHToB MoCc/ie BMellla-
TeJILCTB BHE 3aBUCUMOCTH OT 00beMa PEeKOHCTPYKLIUH
B TeueHue 1 roza. ITpu stom y 11 (12,9 %) matyeHTOB
(u3 85 BBIMMCAHHBIX W3 CTALMOHApa) TaK)Ke BhITIOTHE-
HbI MaJjible aMITyTaly Ha CTOTe B CBSI3U C FaHTPEHOM
1 ob6pa3oBaHUeM ZieMapKallMOHHOM JIMHUU, KOTOPast
6buta mogTBepXkeHa AaHHbIMUA THK. Takum obpa3om,
BCero 6e3 ammyTtauuii 66110 52 (61,2 %) MaljueHToB.
B nuHamuike Bce maljieHThI IMeNU aZleKBaTHBIe rapa-
Metpbl THK, uTo mo3Bo/sieT cumTaTh MUHUMAa/IbHBINA
JlanbHEUIITNI PUCK BBIMTOIHEHHUST BLICOKOW aMITyTal[uH.

ITo MHeHMIO psia aBTOPOB, /i 3aKuBaeHus T
KpoMe HOpMaJsM3auuu repdysun TpeOyroTcs eiie
MHO>KeCTBa (pakKTOPOB: 3ppaJUKalius uMetolecs
WH(EKIMHY, HOpMa/M3alys TpPoprueCckor CriocoOHOCTH
opraHu3ma (aleKBaTHOe MUTaHue U MOJI0XKUTeTbHBIN
JHepreTUyecKrii OanaHC), MOCTOSTHHO BLITIOHSIEMast
yactuyHasi Hekpakromusi [14]. K coxaneHutro, y nmaiu-
eHTOB C C/] TOJIbKO BBIMOTHEHWE PeBaCKY/ISIpyU3aLiii
He TIPUHOCUT 00s13aTeTbHOW HOpPMa/TU3alid MUKPO-
LMPKY/ISILIMY 3@ CYET UMEIOLLeliCsl MUKPOAHTMOTIaTHH.
B Haiem uvccieoBaHUM MBI TIPOJIEMOHCTPUPOBAIH,
YTO CyOKOMITEHCUPOBAHHbIE 3HAUeHUsI TVIMKUPOBAHHOTO
reMOIVIO0MHA SIBJISIOTCS JJOTIOJTHUTETbHBIM (haKTOPOM
CHIKeHHH 3((HeKTUBHOCTH KPOBOOOpaILleHus], UTO IpH-
BOZWJ/IO K OOJIBbIIIEN YacToTe aMIyTalyi. Y TalieHToB
C KpUTUUECKO! UIIeMUel HKHUX KOHEYHOCTel [Ji/ist
3axuBieHus1 TS U coxpaHeHHsI KOHEUHOCTH CliefyeT
nmobusatbes 3HaueHnit THK 6omnee 40 mwm pt. cT. [15].

BbiBOAbI

1. CoxpaHHOCTb KOHEYHOCTH Y TAl[UEHTOB B HAILIEM
WCCIeZIOBaHUU K KOHITY 1 rojja mocjie peKOHCTPYKLUU
CX0’Ka BHE 3aBUCUMOCTH OT MeTO/]a PeKOHCTPYKITUH.

2. YuuTbiBasgs MUHUMAJIbHYIO WHBA3UIO TIPU MPO-
dyHA0MIaCTHKe, JaHHAs OTIepal[ys MOXKEeT SBISIThCS
MEeTO/[0M BbIOOpa IMpH AU (y3HOM TIOpayKeHUH apTepUi
HIDKHUX KOHEYHOCTEM.
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Blood pressure time load formation in patients with arterial
hypertension without metabolic syndrome
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Abstract. Relevance. The study of the daily dynamics of blood pressure in arterial hypertension both on the basis of the
daily index and on the basis of the time load is a relevant task, since, these indicators are associated in the literature with stable
changes in the neurohumoral regulation of the cardiovascular system in arterial hypertension . The aim of the study was to
compare data of the time load in patients with arterial hypertension , depending on the nocturnal blood pressure profile, with
integrative indicators of the activity of the cardiovascular system in the form of a Circadian index, a structural point of blood
pressure, double product. Materials and Methods. The study included 72 patients who were treated at the City Clinical Hospital
No 13 in Moscow and signed a voluntary consent to participate in the research and the processing of personal data. Inclusion
criteria: arterial hypertension. Exclusion criteria: metabolic syndrome, secondary forms of arterial hypertension and concomitant
pathology. Depending on the daily index (DI>10% and DI<10%) patients were divided into 2 groups: 1 group (N= 32): patients
with arterial hypertension without nocturnal decrease in blood pressure (non-dippers and night-pickers100%); Group 2 (N
= 40): patients with arterial hypertension who had a nocturnal decrease in blood pressure (dippers and over dippers 100%).
All patients and members of the control group (N=15) underwent daily monitoring of blood pressure (24-hour Arterial Blood
Pressure Monitoring). The data were statistically processed to determine the 5% level of significance of differences (p<0.05)
(Student’s test). In the comparative analysis of integrative indicators at day and at night, a variance analysis was applied. Results
and Discussion. As a result of the study, it was found that the values of Circadian Index for blood pressure vary depending on the
type of night decrease in blood pressure and the blood pressure time load, while daily index and structural point of blood pressure
remain on the same level as a reflection of the hemodynamic allostasis existing in both groups. Conclusion. Reflection of the
allostatic load on hemodynamics is change of values of double product and of the structural point of blood pressure compared
with the control group. These changes are not associated with the peculiarities of the nocturnal blood pressure profile in patients
with hypertension without metabolic syndrome.

Key words: arterial hypertension, AH without metabolic syndrome, blood pressure profile, allostasis, circadian index for
blood pressure
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Introduction

A feature of the phenotypic course of arterial
hypertension (AH), in addition to the presence or
absence of the formation of metabolic syndrome,
is the different dynamics of the nocturnal decrease
in blood pressure (BP), which, according to the
literature, is based on sympathicotonia at night in
patients with AH [1, 2]. The degree of night decline is
determined on the basis of the rate of night decrease
in blood pressure, designated as the daily index (DI).
In our work, a simpler gradation is applied in the form
of the presence or absence of a nighttime decrease
in blood pressure (DI>10 % and DI<10 %). Since all
patients received adequate antihypertensive therapy
that reached the target values, registration in both
groups of load time in percentages for systolic BP and
diastolic BP can be regarded as constancy in change,
that is, as a state of hemodynamic allostasis. If the
assumption is correct, then in addition to the load of
time in % in the presence of hemodynamic allostasis,
other integrative indicators of the cardiovascular
system will be changed. The purpose of the study was
to compare the data on the time load in% in patients
with hypertension, depending on the night profile of
blood pressure with the integrative indicators of the
activity of the cardiovascular system in the form of
the circadian index (CI), the structural point of BP
(SPBP), the double product (DP). The relevance of
the study is due to the fact that the existence of the
organism in conditions of allostasis is the cause of
its accelerated aging [3].

CARDIOLOGY

Materials and methods

The study included 72 patients who were treated
and examined at the City Clinical Hospital No 13 in
Moscow with the voluntary signing of an informed
consent (WMA Declaration of Helsinki — Ethical
Principles for Medical Research Involving Human
Subjects, 2013). The study approved by the Ethics
Committee of the Institute of Medicine, RUDN
University (protocol code 10 and date of approval:
20.06.2019).

Exclusion criteria: metabolic syndrome and
secondary forms of arterial hypertension, concomitant
pathology that can change the nature of the course of
arterial hypertension in patients. Inclusion criteria: the
same second stage of the arterial hypertension. A feature
of the course of hypertension, in addition to the presence
or absence of the formation of metabolic syndrome, is
the different dynamics of the night decrease in blood
pressure. All patients underwent 24-hour arterial blood
pressure monitoring (ABPM) daily blood pressure (BP)
monitoring (TM-2430, AnD, Japan). Data ABPM were
processed using the computer program EZDoctor 2.7.
The degree of night decrease is determined on the basis
of the rate of night decrease in blood pressure daily index
(DI). In our work, a simpler gradation was applied in the
form of the presence or absence of a nighttime decrease
in blood pressure daily index (DI>10 % and DI<10 %).
Using this criterion, 2 groups of patients were formed:
1 group (N = 32): patients with arterial hypertension
with nocturnal decrease in blood pressure (non-dippers
and night pickers100 %); Group 2 (N = 40): patients
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with arterial hypertension who had a nocturnal decrease
in blood pressure (dippers and overdippers100 %). All
patients with arterial hypertension received adequate
therapy that reached the target values (mainly two
groups of drugs were used). To analyze hemodynamic
parameters, a control group (N= 15) aged 25 to 69 years
was introduced into the study. The main indicators of
the clinical and laboratory characteristics of the groups
are presented in the Table 1.

Table 1
Clinical and laboratory features of the analyzed group of patients
Indicator Group 1 (N=32) | Group 2 (N=40)
Age, years 58,25+4,05 59,5+3,03
Men,% 50 37,5
Women,% 50 62,5
BMI, kg/m2 26,6510,39 26,8510,4
WC, cm 91,741,33 911,15
Duration of hypertension, 1235412 1234115
years
HbA1c, (6)% 6 % 57 %
Creatinine, (64—104) mmol/I 83,9+3,9 82,9+2,11
Urea, (3—9) mmol/I 6,25+0,5 5,95+0,42
MAU, (0,3) mg/I 0,60,01 0,5+0,002
IRl (2—25) mkED/ml 26,6510,39 26,8510,4
EF% 63,7+0,26 63,4540,16

Note: BMI — body mass index, WC — waist circumference,
MAU — microalbuminuria, IRl — immunoreactive insulin,
EF — ejection fractions.

The exclusion of metabolic syndrome was carried
out on the basis of an analysis of indicators: waist
volume (WC), body mass index (BMI), glycated
hemoglobin (HbA1c,%).

The obtained data of ABPM were processed
using a linear analysis according to the developed
methodology, the following indicators were calculated:
average blood pressure and heart rate, BP time load as a
percentage of increased blood pressure. The possibility
of using an average value (M+m) is due to the fact that
hemodynamic parameters are the subject of regulation
of cardio-vascular functional system (CVS). In the
paper are also studied the parameters that allow to
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assess the integrative features of the regulation of the
cardiovascular system. These are: circadian indices
CI (CI=day BP/night BP for SBP, DBP) and structural
blood pressure point (SPBP (DBP/SBP) — indirectly
reflecting the conditions of tissue perfusion)), double
product (DP (DP = HRxSBP/100)) indirectly reflects the
need for myocardium in oxygen (gradation of need in
oxygen: 75 or less— above average, 76—89 — average,
90 or higher — below average). All data were analyzed
for statistically significant differences at 5 % significance
level using the nonparametric Mann-Whitney U-test and
the Fisher angular transform for percentage shares.
The use of non-parametric criteria does not allow
determining the power of the study. Homogeneity of
the groups when comparing hemodynamic indicators
was estimated on the basis of the coefficient of variation
of the indicator (standard deviation/ average value of
the indicator): with its value less than 0,3; the group
is regarded as homogeneous. For the analysis of the
BP time load, the dynamics of the SPBP, the DP, a
variance analysis was used with the determination of the
median indicator and a quartile assessment of the range
of oscillations (25—75 %), as well as the determination
of the minimum and maximum indicator.

Results and discussion

In the comparative analysis of the daily dynamics
of blood pressure, obtained on the basis of the analysis
of ABPM according to the linear analysis, first of all, it
should be noted that the groups were homogeneous in
hemodynamic indicators (blood pressure and heart rate):
the coefficient of variation did not exceed 30 % (Table 2),
which allows for further comparison of groups.

The groups had gender differences, but no
differences were established for the rest of the indicators
(Table 1). Metabolic syndrome was excluded on the
basis of HbA1c,%, BMI, WC. Levels of creatinine,
urea and microalbuminuria (Uria) made it possible
to exclude hidden forms of secondary hypertension
and complications of hypertension in the form of
nephrosclerosis. The level of FV in % allows to exclude
in both groups the presence of HF and its effect on
hemodynamic parameters.
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Table 2
Comparative analysis of the dynamics of hemodynamic parameters
Indicator ?,3 :ﬁrso)l C(;,:lclquz; ((;':lozli‘%)z
Average daily SBP, mmHg 12041,87 | 139,6+2,2* | 134,0+1,47
Average daily DBP, mmHg 76,2+1,55 | 79,5¢2,19 | 78,15+1,17
Average daily HR, b/m 76,2+1,80 | 76,08+2,7 | 70,45£1,16
Daily CV for SBP 0,06 0,09 0,06
Daily CV for DBP 0,08 0,15 0,09
Daily CV for HR 0,09 0,2 0,1
SBP circadian index,% 1,184£0,04 | 1x0,01* 1,2+ 0,03 -
DBP circadian index,% 1,2+0,02 1,02+ 1,2+ 0,02-
0,02*

HR circadian index% 1,180,071 | 1,15+ 0,02 | 1,2+ 0,02
Time index of the SBPR% 22,9+3,21 | 60,945,71* | 57,8+ 3,9*
Time index of the DBP,% 18,4+2,78 | 42,7+ 5,8* 38,4+

2,91*

Note: *p=<0.05- the reliability of the difference with the control
group; CV- coefficient of variation; - p<0.05- the reliability of
the difference between groups.

Data of the Table 2 demonstrate the presence of
a clinical effect from the ongoing antihypertensive
therapy on average per day — the average values of
SBP were significantly increased only in 1 group of
patients compared with the control group. There were
no differences between the groups on hemodynamic
indicators. However, an analysis of the time load
factor in% for SBP and DBP indicates the presence of
hemodynamic load on the cardiovascular system for
both groups. A decrease in CI (Table 1) indicates that
the changed profile of nocturnal blood pressure is one

of the causes of this load. In this regard, a dispersion
analysis of the time load in% for SBP for both groups
of patients with hypertension (Fig.1, 2) separately for
day and night was carried out in order to establish the
effect of these changes on integrative hemodynamic
indicators. SBP was used, since this load was higher
in terms of its values compared to DBP.

The analysis of the presented figures 1, 2, 3, 4
allows us to confirm the earlier assumption about
the effect of the load time in% for SBP in the first
group of the study on the value of the CI (it was
reduced compared with the control group of Table
2). The time load in% for SBP in the second group of
patients occurs both at night and during the day at a
comparable level. The obtained results indicate that
the assessment of the average daily values of blood
pressure is not always an adequate method of analysis.
When selecting adequate therapy, it is advisable to
conduct an independent analysis of day and night blood
pressure values, regardless of the type of night decrease
in blood pressure. This is due to the fact that with
arterial hypertension there are ultradian rhythms in the
regulation of the activity of the cardiovascular system.
They reflect a violation of electrolyte metabolism in
hypertension [4, 5].

The conducted dispersion analysis of DP indicators
(Fig. 3) allows us to talk about the same decrease in
the level of metabolic processes in the myocardium in
both groups of patients, regardless of the formation of
the load during the day (day — night).

Fig. 1. Data of dispersion analysis on the SBP time load in patients of group 1

CARDIOLOGY
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Fig. 2. Data of dispersion analysis on the SBP time load in patients of group 2

Fig. 3. Variance analysis indicators for DP

Thus, the altered myocardial metabolism rate is
a common indicator for patients with hypertension
without metabolic syndrome compared with the control
group (90.29+1.39 versus 75.2+2.25 in the control
group). Dispersion analysis of SPBP indicates a possible
common mechanism for the formation of a decrease in
cellular metabolism in patients of both groups. This is a

change in the conditions of perfusion. It should be noted
that the value of the SPBP «leaves» for the characteristic
for the control group value of the SPBP, close to the
golden ratio (control 0.62, golden ratio 0.618).

Thus, the analysis of the results of the study
suggests that violations of the cardiovascular system
of patients with arterial hypertension without metabolic

Fig. 4. Variance analysis indicators for SPBPs
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syndrome occur at different levels of regulation and
allows us to regard this condition not as homeostasis,
but as allostasis [4—9]. For the first time, B.S. McEwen
and P. Sterling reported on the existence of allostasis in
psychoemotional [10—12]. In the future, the concept
of biomarkers in allostasis, including hemodynamic,
as a reflection of the effects of stress on the body
was developed [13—16]. The absence of metabolic
syndrome in patients with arterial hypertension in this
study allows us to associate the identified changes in the
regulation of the cardiovascular system with indicators
characterizing the features of hemodynamics in patients
with hypertension, and not with other biomarkers of
allostasis. This is a change in the nocturnal profile of
blood pressure, leading to a decrease in CI, as well as
a change in the conditions of perfusion (SPBP) and
myocardial metabolism (DP). The basis of these changes
is the formation, including the time load in % for SBP
and DBP on the basis of altered neurohumoral regulation
of the cardiovascular system with the formation of
sympathicotonia at night (group 1), a change in the
activity of renin-angiotensin proteins — aldosterone
system (group 2). This allows us to consider this state
of hemodynamics in arterial hypertension without
metabolic syndrome as a state of hemodynamic
allostasis, despite the ongoing antihypertensive therapy.

Conclusion

1. Hemodynamics in arterial hypertension without
metabolic syndrome exists within the framework of
hemodynamic allostasis, which forms a BP time load
(in %) in patients of groups 1 and 2.

2. The study of night and day dynamics of the SBP
time load (in %) in patients of groups 1 and 2 allows us
to conclude that in group 1 the pressure load is higher
at night, which is associated with changes in the CI for
blood pressure. The SBP time load (in %) is significantly
higher compared to the control group in the second group,
but exists more evenly during the day.

3. Reflection of the allostatic load on
hemodynamics is change of values of DP and of SPBP
compared with the control group. These changes are not
associated with the peculiarities of the nocturnal blood

CARDIOLOGY

pressure profile in patients with hypertension without
metabolic syndrome.

References/ bubnuorpaduueckuii cnmcok

1. Shlyakhto EV, Conrady AO. Causes and consequences of
sympathetic overactivity in hypertension. “Arterial’naya Giperten-
ziya” (“Arterial Hypertension). 2003;9(3):81—88. https://doi.
org/10.18705/1607-419X-2003-9-3-81-88 (In Russian)

[LLIasxmo E.B., KoHpadu A.O. TIpuuMHBI ¥ 110C/Ie/|CTBUS aKTH-
BalLlMM CUMIIaTHYeCKOM HepBHOM CHCTeMbl IIPY apTepyasbHOI rumep-
TeH3uu // AprepuanbHas runeprensus. 2003. T. 9. Ne 3. C. 81—88.
https://doi.org/10.18705/1607-419X-2003-9-3-81-88]

2. Tsfasman AZ, Alpaev DV, Karetskaya TD. Diurnal
profile of arterial pressure during sleep deprivation in patients with
hypertensive disease receiving antihypertensive therapy. Klin Med
(Mosk). 2012;90(7):34—7. PMID: 2301997 (In Russian)

[L¢acman A.3., Aanaes /I.B., Kapeykas T./]. CyTouHbIi 1po-
(uib apTepyUanbHOro JjaB/eHuys TP JelpyuBaliiy CHa y O0/IbHBIX
TUIePTOHNYECKOH 6osie3HbI0 Ha poHe apTepuanbHOMN runepTeHsuu //
Knunnueckast mepuiiiHa. 2012, T. 90. Ne 7. C. 34—7. PMID: 2301997.]

3. Altman DSh, Davydova EV, Kochetkova NG, Zurochka AV.
Growth of biological markers of aging and allostasis in veterans of the
Afghan war conflict with early forms of chronic brain ischemia. ESC
Heart Fail. 2020;7(6):3487—96. doi: 10.1002/ehf2.13002. (In Russian)

[Anbmman /].111., [laebidoea E.B., Kouemkoea H.I"., 3ypouka A.B.
TeMr1bl GHOIOrMUECKOTO CTapeH!s U MapKephbl a//IoCcTasa y BeTepaHoB
acraHckoro KOHGIMKTa C paHHUMU (JOpMaMU XpPOHUUECKOH UILIeMUU
mo3ra. Acta Biomedica Scientifica. 2012. T. 3. Ne 2. C. 15—18. doi:
10.1002/ehf2.13002.]

4. Zotova TY, Blagonravov ML, Lapaev NN, Denisova AP.
Hemodinamic allostasis of pregnant women against the background
of preeclampsia. Bulletin of Experimental Biology and Medicine.
2018;165(4):440—444. https://doi.org/10.1007/s10517-018-4189-4
(In Russian).

[3omoea T.FO., baazoHpasos M.J1., J/lanaes H.H., /leHucosa A.Il.
CocTosiHMe reMOJMHAMUUeCKOT0 ajjocTasa Ha (JoHe MpesK/IaMIICUU
y GepemMeHHbIX. Bro/ieTeHb SKCIiepuMeHTaIbHOM O6HOI0rMH U Mefiu-
uuHel. 2018. T. 165. Ne 4. C. 428—433.]

5. Baryshnikova GA, Chorbinskaya SA, Stepanova II. Electrolyte
Imbalance and its Role in the Development of Cardiovascular Diseases.
Effective Pharmacotherapy. 2019;14:54—60. doi: 10.33978/2307-
3586-2019-15-20-54-60. (In Russian)

[BapbiwHukoega I'.A., YopbuHckas C.A., Cmenanoea W.H. [Tuc-
6anaHc 371eKTPOIUTOB U €ro PO/b B Pa3BUTHH CePZEUHO-COCYAUCTBIX
3aboneBanus1. dpdekrrBHast papmakoreparus. 2019. T. 15. Ne 20.
C. 56—63.]

6. Buckwalter JG, Castellani B, McEwen B, Karlamangla AS,
Rizzo AA, John B. Allostatic load as a complex clinical construct:
a case-based computational modeling approach. Complexity. 2016;
S$1:291—306. https://doi.org/10.1002/cplx.21743.

7. Atkov OYu, Gorokhova SG. Determinatiob of allostatic load
dynamics in the assessment of adaptation in temporary workers in the
Arctic. Russian Journal of Occupational Health and Industrial Ecology.

287



Zotova T.Yu., Lukanina A.A., Blagonravov M.L. Bectauk PYITH. Cepus: Meguuuna. 2021. T. 25. Ne 4. C. 282—289

2019;59(9): 547—54. doi: 10.31089/1026-9428-2019-59-9-547-548
(In Russian)

[Ambkog O.FO., T'opoxoea C.I'. Onipe/iesieHre JUHAMUKH a/lIoCTa-
TUYECKOM Harpy3KH TpH OLIeHKe a/janTaliy y BpeMeHHO paboTaroIux
B yC/IOBUsIX APKTHKH. Me/jUiiHa TPY/a U TIPOMBILIEHHAS SKOJIOTHS.
2019. Ne 9. C. 547—548. doi: 10.31089/1026-9428-2019-59-9-547-548]

8. Merkulov YuA., Pyatkov AA., Gorokhova SG., Merkulova DM.,
Atkov OYu. Disturbances of Autonomic Regulation of Cardiovascular
System at Different Working Regimes with Night Shifts. Kardiologiia.
2020;60(9):62—67. https://doi.org/10.18087/cardio.2020.9.n113
(In Russian)

[Mepkynoe FO.A., [Tamkos A.A., ['opoxoea C.I'., Mepkynoea /.M.,
Ambkos O.FO. HapyiieHre BereTaTUBHOM pery/sLiUY CepAeyHO-Co-
CYAWCTOM CHCTEMBI MPH Pa3HbIX PEXKUMaX paboThbl C HOUHBIMH CMe-
Hamu. Kapguonorus. 2020;60(9):62—67. https://doi.org/10.18087/
cardio.2020.9.n113]

9. Mocayar Marén FJ, Ferder L, Saravi FD, Manucha
W. Hypertension linked to allostatic load: from psychosocial stress to
inflammation and mitochondrial dysfunction. Stress. 2019;22(2):169—
181. doi: 10.1080/10253890.2018.1542683.

10. McEwen BS. Central effects of stress hormones in health and
disease: understanding the protective and damaging effects of stress

and stress mediators. Eur J Pharmacol. 2008;583(2—3):174—185.
doi: 10.1016/j.ejphar.2007.11.071.

11. Sterling P. Allostasis: A model of predictive regulation. Physiology
& Behavior. 2012;106: 5—15. doi: 10.1016/j.physbeh.2011.06.004.

12. Clark MS, Bond MJ, Hecker JR Environmental stress,
psychological stress and allostatic load. Psychol Health Med.
2007;12(1):18—30. doi:10.1080/13548500500429338.

13. Romero LM, Dickens MJ, Cyr NE. The Reactive Scope
Model — a new model integrating homeostasis, allostasis, and stress.
Horm Behav. 2009;55(3):375—89. doi: 10.1016/j.yhbeh.2008.12.009.

14. Juster RP, McEwen BS, Lupien SJ. Allostatic load biomarkers
of chronic stress and impact on health and cognition. Neurosci Biobehav
Rev. 2010;35(1):2—16. doi: 10.1016/j.neubiorev.2009.10.002.

15. McEwen BS. Central effects of stress hormones in health and
disease: Understanding the protective and damaging effects of stress
and stress mediators. Eur J Pharmacol. 2008;583(2—3):174—85.
doi: 10.1016/j.ejphar.2007.11.071.

16. Schulkin J, Sterling P. Allostasis: A Brain-Centered,
Predictive Mode of Physiological Regulation. Trends Neurosci.
2019;42(10):740—752. doi: 10.1016/j.tins.2019.07.010.

Harpy3ska BpeMeHeM apTepuasibHOro fiaBjieHUs y NalmMeHToB
C apTepuanbHON runepTeH3vuen 6e3 MeTabonMyeckoro CMHgpoma

T.}O. 3oToBa g’ A.A. JlykanuHa —, M.JI. biiaronpaBoB

Poccuiickuil yHUBEpCUTeT ApyKObl HapoaoB, 2. Mockea, Poccuiickas ®edepayus
P zotovat@mail.ru

AHHOTanMs. AKmyanbHoCmb. V3yueHne CyTOYHOW JUHaMHUKH apTepUalbHOTO JaB/ieHus TIPH apTepraIbHON TUIIepTOHNH
Kak Ha OCHOBe CyTOYHOI'O WHZEeKCa, TaK ¥ Ha OCHOBe BPEMEeHHOW Harpy3KH sIB/ISIeTCS aKTya/IbHOU 3a/jaueil, MOCKO/IbKY 3TH
TIOKa3aTe/y B JINTePaType CBSI3bIBAIOT CO CTAOM/IbHBIMU M3MEeHeHHsIMH HeMpPOTryMOpabHOW Peryisiliii CepiedHO-COCYAUCTON
CHCTeMbl TIPH apTepyanbHON rurnepreH3ud. Llenbro nccieoBaHust IBUJIOCH COMOCTaB/IeHNe JaHHBIX BpEMEeHHOW HarpyskH y
TaLMeHTOB C apTepHabHOM TUTepTeH31el B 3aBUCHMOCTH OT ITPOQU/Ist HOUHOTO apTepHabHOTO [aB/eH s C MHTer paTUBHBIMU
TI0Ka3aTessiMi aKTUBHOCTH CepP/IeUHO-COCYAMCTON CHCTEMBI B BU/ie IIMPKaJHOTO MHAEKCA, CTPYKTYPHOM TOUKH apTepHaIbHOTO
JlaBJieHys1, IBOMHOTO TIpou3BefieHrsl. Mamepuaabl u memodsl. B vicciiefoBanye BK/IIOUeHbI 72 MaljieHTa, KOTOpbie MPOXOAUIN
neuerue B [opozckoit kmHuueckoi 6ompHuLe Ne 13 1. MOCKBBI ¥ TTOAMICANHU JOOPOBOLHOE COIIaCHe Ha yyacTHe B UCCe-
[IOBaHUM M 06pabOTKy MepcoHanbHbBIX JaHHBIX. KpUTepru BK/IIOUeHNS: apTepyuabHas runepreHsus. Kpurepyuu NCK/TFOYeH s
MeTaboMuueCcKUil CUHPOM, BTOPHUHBIE (YOPMBI apTepUa/IbHOM TUITePTeH3UH U COMYTCTBYIOIas MaToIOTHsl. B 3aBHCUMOCTH OT
cytouHoro uagekca (D1>10 % u DI<10 %) nauueHTb ObUTH pasziesieHsl Ha 2 Tpymmbl: 1 rpynma (N=32) — malueHTsI ¢ apTe-
pUabHOM TUMepTeH3uel 6e3 HOUHOTO CHYDKEHHS apTepralbHOTO JIaB/ieHus (He JUrephl U HauT-mivkepel 100 %); 2-51 rpyrma
(N=40) — nar1eHTbI C apTepPUAIbHON TUIIePTEeH3MeH, Y KOTOPBIX B HOUHOE BpeMsi Hab/Iio/1aioCh CHUXKEHNE apTepUaibHOTO
naenenus (aummepsl v oBepgurnepsl 100 %). Y Bcex nmaljieHTOB U YIeHOB KOHTPOJIBHOM rpymnel (N=15) npoBoausics exxkeHeB-
HBII MOHUTOPUHT apTepHasbHOTO /laB/ieHus (24-4acoBOW MOHUTOPHHT apTepHabHOTO JaBieHus ). JaHHble ObIM 06paboTaHbl
CTAaTUCTUYUECKH C orpefesieHreM 5 % ypoBHs 3HauMMoCTH pasmuni (p<0,05) (xputepuii CtbiofeHTa). [Ipu cpaBHUTENIBHOM
aHasM3e UHTETPATUBHBIX MMOKa3aTesiel JHeM M HOUbIO TIPUMEHSICS TUCTIePCUOHHBIN aHam3. Pe3yabmambt u 06cyscoeHue.
B pe3synbrare ncciefoBaHus ObIJIO YCTAHOB/IEHO, UTO 3HAaYeHUs! LIUPKAJIHOTO MHAEKCAa apTepHabHOTO JAaBIeHUs] MEHSIOTCS
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B 3aBUCUMOCTH OT THIIa HOUHOTO CHVDKEHHSI apTePUabHOTO IaBlIeHUs U BpEMEHHOUM Harpy3Ky apTepHalbHOTO JaB/ieHuUs,
B TO BpeMsI KaK CyTOYHBINA UHJEKC M CTPYKTYPHasi TOUKA apTePUabHOTO JAABIEHUS OCTAOTCs HEM3MEHHBIMU, UTO OTpa’kaeT
reMOJIMHaMHWYeCKHH aijioCTa3 MpY apTepyuaibHOM TUIepTeH3H, CYIeCTBYIOLUM B 06eux rpyrmmnax. Bbigoodb. OTpaxeHreM
aJIJIOCTaTHYeCKOW Harpy3Ky Ha TeMOAWHAMUKY SIBIIETCS] U3MEHeHHe 3HaUeHUH JBOMHOTO NPOU3BE/IeHUs U CTPYKTYPHOM TOUKU
apTepUanbHOTO JaBIEHUS TI0 CDABHEHUIO C KOHTPOIBLHOM IPYIION. ITU U3MEHEHUs He CBsi3aHbI C 0COOEHHOCTSMH HOYHOTO
npou/Isi apTepPUaBLHOTO JIaB/IeHNs y TIALMEHTOB C apTePUasIbHOMN rurepTeH3rel 6e3 MeTaboIM4ecKoro CHHAPOMA.
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Integrated 2D Doppler indices of uteroplacental
and fetal blood flow in diagnosis of intrauterine hypoxia

Natallia V. Matskevich &, Marina P. Famina
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Abstract. Relevance. Intrauterine hypoxia associated with placental disorders is a significant factor of ante-, intra- and
postnatal fetal and newborn death. Despite clinical examination of pregnant women using ultrasound and cardiotocography,
cases of intrauterine hypoxia often remain undetected prenatally. Clinical manifestation of placental disorders and
intrauterine hypoxia are associated with pathological changes of blood flow resistance in the uterine, placental and fetal
vessels. A combined Doppler assessment of blood flow in the uterine, placental and fetal vessels could improve detection
of intrauterine hypoxia. The aim of the study was to assess the prognostic significance of integrated 2D Doppler indices
of uteroplacental and fetal blood flow for the detection of fetal hypoxia in the 3rd trimester and to predict unfavorable
perinatal outcomes. Materials and Methods. The outcomes of pregnancy of 48 women with fetal hypoxia delivered at
29 — 40 gestational weeks (study group), and 21 women who gave birth to healthy full-term infants (control group) were
retrospectively analyzed. On the eve of delivery all women had 2D Doppler assessment of the uterine arteries, umbilical
arteries, and fetal middle cerebral artery with an assessment of the cerebro-placental ratio, umbilical-cerebral ratio and
cerebro-placental-uterine ratio. Results and Discussion. Analysis of the obtained values of cerebro-placental-uterine ratio,
cerebro-placental ratio and umbilical-cerebral ratio showed the benefit from use of integrated 2D Doppler indices in the
diagnosis of fetal hypoxia at 29 — 40 gestations’ weeks and in predicting complications in newborns. The high sensitivity of
the cerebro-placental-uterine ratio (90.5%) makes it possible to effectively use this index for the diagnosis of intrauterine
hypoxia. Conclusion. Pathological cerebro-placental-uterine ratio < 2.44 is a clinically significant 2D Doppler criterion that
predicts a high risk of asphyxia, respiratory distress syndrome, hypotrophy, and perinatal hypoxic-ischemic encephalopathy.
Lower values of the cerebro-placental ratio and umbilical-cerebral ratio sensitivity (77.1% and 81.3%, respectively) limit
their use for the diagnosis of fetal hypoxia as compared with cerebro-placental-uterine ratio.

Key words: Doppler assessment, uteroplacental and fetal blood flow, intrauterine hypoxia, cerebro-placental ratio, cerebro-
placental-uterine ratio, placental disorders
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Introduction
Issues of gestational complications, which are

associated with placental disorders, leading to the
development of fetal hypoxia and the decrease in
oxygen transport of mother-to-fetus, still remain topical
in modern obstetrics and perinatology. Persistent fetal
hypoxia leads to fetal growth restriction (FGR) and
causes a conversion to anaerobic fetal metabolism that
contributes to the development of acidosis and lactate
accumulation, increasing the risk of ante-, intra- and
postnatal death [1—3].

«Brain-sparing effect» is manifested as a
compensatory response at the third trimester during
fetal hypoxia and it is characterized by redistribution
of blood flow to fetal brain resulting in centralization
of fetal circulation with increased cerebral blood flow
[4—6]. «Brain-sparing effect» leads to preferential
distribution of oxygenated blood to fetal brain that
allows for the maintenance of intrauterine growth and
fetal development during hypoxia [7—9].

Currently, 2D Doppler ultrasound is the generally
accepted standard for the monitoring of fetal status at the
third trimester of gestation. However, normal Doppler
ultrasound of uterine, umbilical and fetal blood flow
does not guarantee favorable perinatal outcome and does
not exclude hypoxic-ischemic damage in a newborn [4,
7, 8]. Cases of intrauterine hypoxia can not be diagnosed
antenatally due to poor interpretation and disregard of
rules for Doppler measurements of uteroplacental and
fetal blood flow, ignoring a number of signs associated
with fetal hypoxia (lean umbilical cord, fetal pyelectasis,
blood flow alterations in several umbilical segments
and etc.) and iatrogenic conditions influencing on
hemodynamics of women (hypotension of pregnant
women), as well as asymptomatic disease, contributing
to irreversible fetal hypoxic-ischemic damages. On the
contrary, overdiagnosis of placental disorders and fetal
hypoxia based on Doppler measurements can lead to
changes in management of pregnancy and delivery,
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no evidence-based treatment and polypharmacy in
expectant mothers [10—12]. Thus, it is necessary to
search for new predictors of fetal hypoxia based on an
integration of several 2D Doppler indices for promptly
change of pregnancy management and choose the
mode of delivery in order to prevent severe ischemic
complications and children’s disability.

One of the integrated 2D Doppler indices of fetal-
placental blood flow is the cerebro-placental ratio
(CPR), which is calculated as the ratio of resistance
indices of fetal middle cerebral artery to umbilical
artery, or as the ratio of pulsatility indices of the above-
mentioned vessels [6—8]. CPR less than 1 indicates the
centralization of fetal circulation at the third trimester,
allowing for prediction the risk of FGR, asphyxia and
respiratory distress syndrome in newborns, delivery by
caesarean section for fetal reasons with the admission
of newborns to the neonatal intensive care unit for
treatment [2, 4, 13]. Researchers have noted that CPR
has low predictive value for perinatal outcomes closer
to the full-term pregnancy that makes us search for more
informative predictors of hypoxia [8, 14, 15].

Recently, some researchers are focused on
umbilical-cerebral ratio (UCR), which is reciprocal
indicator of CPR, calculated as the ratio of resistance
indices of umbilical and middle cerebral arteries and,
according to Acharya G. et al. [14], UCR is more useful
for diagnosing of fetal hypoxia.

In the literature, there are data available for
possibilities for antenatal diagnosis of fetal hypoxia
based on cerebro-placental-uterine ratio (CPUR), which
is integrated Doppler index [16]. CPUR is calculated
as the ratio of CPR value to the mean of resistance
indices of the right and the left uterine arteries. CPUR
requires further study, because its threshold values at the
third trimester had not yet been clarified, below which
should be diagnosed with hypoxic-ischemic damage
of the fetus and initiate to the delivery.
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Thus, integrated 2D Doppler indices of
uteroplacental and fetal blood flow (CPR, UCR, CPUR)
require to define threshold limits at different periods for
diagnosis of fetal hypoxia and prediction of unfavorable
perinatal outcomes at gestation.

The aim of the study was to define threshold values
of integrated 2D Doppler indices of uteroplacental and
fetal blood flow (CPR, UCR, CPUR) for the detection
of fetal hypoxia at the 3rd trimester and the prediction
of unfavorable perinatal outcomes.

Materials and methods

Pregnancy outcomes and 2D Doppler indices
of uteroplacental and fetal blood flow prior to the
delivery were analyzed in 48 patients with fetal
hypoxia, delivered at 29—40 weeks of gestation (study
group), as well as in 21 women who gave a birth to
healthy full-term newborns (control group). The study
was approved by the clinical trial ethics committee
(13.04.2021 Ne 4). All study participants provided
voluntary informed consent to participate in the study
and the processing of personal data in accordance with
the World Medical Association’s Declaration of Helsinki
(WMA Declaration of Helsinki — Ethical Principles
for Medical Research Involving Human Subjects,
2013). Inclusion criteria for the study were: singleton
pregnancy, absence of chromosomal abnormalities.
The study group included women whose newborns
had retarded growth and malnutrition (P 05) with the
decrease in ponderal index, signs of intrauterine hypoxia
(P 20), impaired cerebral status (P 91) with perinatal
hypoxic ischemic encephalopathy according to the 10th
revision of the International Classification of Diseases.

Verification of fetal growth restriction (FGR)
was using ponderal index for a newborn, which is
the norm should be 2.4 to 12 months: less than 2.0
in cases of FGR at 29—37 gestations’ weeks and
less than 2.25 — after 37 weeks. The assessment of
newborns was based on clinical manifestation using
Apgar score and the acid-base state (ABS) of capillary
blood from newborn’s heel, which was determined
using gas analyzer Radiometer (ABL 800 FLEX, USA)
at 5—8 minutes of the child’s life. Insufficient tissue
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oxygenation and severity of hypoxia in capillary blood
of a newborn were indicated by: pathological acidosis
with pH < 7.25, lactate levels more than 3.0 mmol/L
[10, 11]. To assess of uteroplacental and fetal blood flow,
all women prior to the delivery underwent 2D Doppler
measurements of uterine and umbilical arteries, middle
cerebral artery of a fetus using Voluson 730 Expert
machine (GE, Healthcare, Austria) with a curved-array
transabdominal transducer (AV 2—7, 2—7 MHz). 2D
Doppler indices of uteroplacental and fetal blood flow
were analyzed: resistance indices values of uterine and
umbilical arteries, fetal middle cerebral artery, CPUR,
CPS, UCR. We used the classification of uteroplacental
blood flow disorders by A.N. Strizhakov et al. [17—19]
to describe the results of 2D Doppler ultrasound.

Statistical analysis was performed using SPSS
Statistica v10.0 and software AtteStat. Nonparametric
analysis was applied with a description of median (Me)
and interquartile range (25—75 %) for nonparametric
distribution. Comparison of data of study and control
groups was performed using the x2- test with Yates’
correction, Mann-Whitney U-test. ROC analysis
(Receiver Operating Characteristic) was performed
to identify the risk of fetal hypoxia at 29—40
gestations’ weeks according to the data of 2D Doppler
measurements of uteroplacental and fetal blood flow by
calculating optimal threshold values for CPUR, UCR
and CPR. Sensitivity and specificity with the description
of the 95 % confidence interval were calculated to
interpret the predictive effectiveness of the diagnostic
method. P-values of 0.05 or less were considered to
indicate statistical significance.

Results and discussion

42 (87.5 %) women had operative delivery in the
study group, and of these, 35 (72.9 %) had cesarean
section which has been performed remote from term
for the following indications: progressive fetal hypoxia
with abnormal umbilical blood flow down to absence
of end-diastolic flow in 25 (52.1 %), mild and severe
preeclampsia in 8 (16.7 %), premature rupture of
membranes in 2 (4.1 %) cases of a breech.
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FGR was verified using pathological decrease of
ponderal index in 19 (39.6 %) newborns of the study
group, and of these, 12 children until 37 weeks and 7
newborns after 37 weeks. In the study group 25 (52.0 %)
children were born in asphyxia with Apgar score less
than 7 points. There were cerebral status disturbances
in 28 (58.3 %) newborns of the study group: adaptation
disorders with a predominance of brain damage in 7
(14.6 %), cerebral excitability in 7 (14.6 %) and cerebral
depression in 14 (29.2 %) cases. As shown in Table 1,
acidosis was detected in more than half of newborns in
the study group, and of these 19 (39.6 %) had moderate
acidosis (pH 7.10—7.24) and 7 (14.6 %) — severe
acidosis (pH <7.10).

Table 1

Incidence of blood acidosis and lactatemia in newborns in
investigated groups

Study Control
Acid-base state of blood group group P-value
(N=48) (N=21)
Acidosis (5422 %) 0 0.00006
. 33 o
Lactatemia (> 3 mmol/l) (68.8 %) 5(23.8 %) 0.001
Lactatacidemia 15 0 0.009
(31.2%) ’

A few days before the delivery 2D Doppler
ultrasound data on disrupted uteroplacental blood flow
and abnormal fetal cerebral circulation in the study
group were registered 3.8 times more than in controls
(72.9 % versus 19.1 %, p = 0.00003). However, as
shown in Table 2, incidence of different degrees of
disrupted uteroplacental blood flow according to the
classification of A.N. Strizhakov et al. [17] and abnormal
cerebral blood flow in investigated groups was not
significantly different.

Thus, when registering IA and IB degrees of
disrupted uteroplacental blood flow the sensitivity of
2D Doppler ultrasound in diagnosis of fetal hypoxia
was limited to 43.5 % (p>0.05), and when detecting
IT and III degrees of disrupted blood flow, it was less
than 45.8 % (p<0.01) provided that the specificity
not exceeding 85.0 % (p>0.05). Other researches had
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previously described low sensitivity of 2D Doppler
assessment of blood flow in uterine and umbilical
arteries separately (27.1—32.6 %) during fetal hypoxia
[11, 18, 19]. Accordingly, Doppler ultrasound picture
in separate maternal or fetal vessels does not always
make clear the state of fetal health. So, a decrease in
blood flow resistance of middle cerebral artery below
the 5th percentile can be identified both in cases of fetal
hypoxia, when the effect of «brain sparing» appears, and
in cases of fetal hypertension [4, 5, 9]. This approach
to assessment of uteroplacental and fetal blood flow in
separate maternal or fetal vessels limits interpretation of
the measurement results and reduces informative value
of 2D Doppler ultrasound regarding the prediction of
adverse perinatal outcomes in fetal hypoxia.

Table 2

Incidence of disrupted uteroplacental and abnormal fetal blood flow
according to 2D Doppler assessment at 29—40 gestations’ weeks in
investigated groups

Variants of disrupted S:;chjy C?ZHOI P-value
uteroplacental and fetal blood flow (?1= 48p) (g - 22)
. 10 3
IA degree (RIUtA> 95th percentile) (208%) | (143%) 0.76
IB degree (RIUA> 95th percentile) (1 054)1 %) 0 0.30
Il degree (RIUtA and RIUA> 95th 11 o
percentile) (22.9 %) 1(48%) | 068
Il degree (absent or reverse 9
diastolic blood flow in umbilical (18.8 %) 0 0.08
artery) R
Abnormal cerebral blood flow 9 0 0.08
(RIMCA< 5th percentile) (18.8 %) ’

Note: RIUtA — resistance index of uterine arteries, RIUA —
resistance index of umbilical artery, RIMCA — resistance index
of middle cerebral artery

The study of integrated 2D Doppler indices
accounting for uteroplacental and fetal blood flow
parameters in total, have found that CPUR value
significantly was decreased by 30.6 % and CPR value
reduced by 24.1 % simultaneously with an increase of
UPR value by 23.6 % during fetal hypoxia in the study
group (table 3).
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Table 3

Values of integrated 2D Doppler indices in investigated groups

2D_Doppler Study group Control group
index, (n= 48) (n=21) P-value
Me [25; 75]
CPUR 2.04[0.81;3.29] | 2.94[2.05; 4.78] | <0.000001
CPR 1.07[0.62; 1.64] | 1.41[1.01; 1.71] 0.00001
UCR 0.93[0.61;1.61] | 0.71[0.58; 0.99] 0.00002

ROC-analysis for antenatal diagnosis of fetal
hypoxia at 29—40 gestations’ weeks based on 2D
Doppler assessment of uteroplacental and fetal blood
flow have allowed to determined the optimal cut-off
value of 2.44 for CPUR with the best combination of
sensitivity (90.5 %) and specificity (83.3 %). The area
under the ROC-curve (0.91 [0.82; 1.0], p <0.000001)
have indicated a high predictive value and clinical
significance of this method (Figure 1a). CPUR values
lower than 2.44 were interpreted as fetal hypoxia with
the high risk of perinatal complications such as asphyxia,
respiratory distress syndrome, fetal growth restriction,
and perinatal hypoxic-ischemic encephalopathy. The
optimal cut-off value for CPR was 1.14 with sensitivity
of 81.3 % and specificity of 63.0 % (p = 0.0003) and
low area under the ROC-curve (0.76 [0.66; 0.85], p =
0.0003) (Figure 1b). The optimal cut-off value for UCR
was 0.86 with sensitivity of 77.1 % and specificity of
67.4 % (p = 0.0002) and low area under the ROC-curve
(0.77 [0.67; 0.86], p = 0.0002) (Figure 1c).

ROC-curve for diagnosis of fetal hypoxia at 29—40 gestations’
weeks using CPUR

Sensitivity, %

Specificity, %
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ROC-curve for diagnosis of fetal hypoxia at 29—40 gestations’
weeks using CPR

Sensitivity,%

Specificity,%

ROC-curve for diagnosis of fetal hypoxia at 29—40 gestations’
weeks using UCR
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Fig. 1. ROC-curves for diagnosis of fetal hypoxia
at 290—40 gestations’ weeks using CPUR (a), CPR (b), UCR (c)

Conclusion

1. Abnormal integrated 2D Doppler indices
(CPUR, CPR, UCR) help to identify fetal hypoxia
at 29—40 weeks of gestation and anticipate of
complications in newborns.

2. High sensitivity of CPUR (90.5 %) allows
use this index as an effective diagnostic tool for
intrauterine hypoxia. Abnormal CPUR < 2.44 is
clinically significant 2D Doppler index, which allows
to predict a high risk of asphyxia, respiratory distress
syndrome, fetal hypotrophy, and perinatal hypoxic-
ischemic encephalopathy.
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3. Lower sensitivity values of CPR and UCR
(77.1 % and 81.3 %, respectively) limit their use for
the diagnosis of fetal hypoxia as compared with CPUR.
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UHTerpupoBaHHble 2D gonnnepomeTpuyeckue nokasaTenm
MaTOYHO-NaL,eHTapHOro ¥ NJI0A0BOro KPOBOTOKA B AUArHOCTUKE
BHYTPUYTPO6GHOM rMNOKCUN

H.B. MaukeBuu 8, M.II. ®omuHa

ButeGCKuii rocyapcTBeHHbIN opzeHa JIpykObl HAPOAOB MeAULIMHCKUY YHUBEpCHUTeT, 2. Bumebck, Pecnybauka Beaapychb
<l manatalika@mail.ru

AHHoTanusa. AkmyaabHocmb. BHYTpuyTpoOHasi TUIIOKCHS, CBsI3aHHasI C TUIaLeHTapHBIMU HAapYIIeHUSIMH, SBJISIETCS
3HauMMBbIM (haKTOPOM aHTe-, UHTPa- U NOCTHaTa/IbHOM rubesu 1y1ofia ¥ HOBOPOXKeHHOro. HecMoTpst Ha K/IMHKWYecKoe 06-
criejoBaHre GepeMeHHBIX C PUMeHeHHeM yIbTPa3ByKOBOIO UCC/IeJOBAaHHUS U KapAUOTOKOrpaduy, CIyyad BHYTPHYTPOOHOH
TUMOKCUU HepeJIKO OCTAal0TCs IIpeHaTaIbHO He BbIsB/IeHHbIMU. KiHMYeckass MaHM(ecTalus MylalleHTapHbIX HapyllleHUuH U
BHYTPUYTPOOHO! TUITOKCHM CBsI3aHa C TIaTO/IOTMUe CKUMH U3MEHeHUSIMU Pe3UCTeHTHOCTH KPOBOTOKA B COCY/laX MAaTKH, TUIaL{eHThI
n roga. CoueTaHHas [JONIIepoMeTprUyYecKas oljeHKa KpOBOTOKA B MaTOYHBIX, I/1alleHTapHbIX U (peTalbHbIX COCY[axX MOoIa
ObI yTyULINTE JUaTHOCTUKY BHYTPHYTPOOHOU rUmnokcuu. Leabto uccaedosanus Oblia OLieHKa IMPOTHOCTUYECKOW 3HAUUMOCTH
VHTerpupoBaHHbIX 2D fommiepomMeTpruecKrX roKasaresieii MaTOYHO-T1/1aljeHTapHOI0 U MJI04,0BOT0 KPOBOTOKA /IS AUAarHOCTUKU
rurnokcuu mnoga B 111 TpuMecTpe ¥ pOrHO3UPOBaHUs HeOMaroNmpHUSTHHIX ePUHATANBHBIX UCXO40B. Mamepuanbl U Memoobl.
PeTpocrieKTHBHO ObUIM NPOaHAIM3MPOBaHbl UCXO/bI OepeMeHHOCTH y 48 MalyeHToK C TUIOKCHel 1171073, POAopa3speleHHbIX
B 29—40 Hefesb recTaiiuy (OCHOBHAS IPyTIa), Uy 21 KeHIIWHBI, KOTOPbIe POAW/IN 30POBbIX IOHOIIEHHBIX /leTeill (KOHTPOJIb-
Has rpynmna). BceM >xeHIl[MHaM HakaHyHe pofiopaspellleHHsl Ipor3BefieHa 2D JonriepoMeTpyst MaTOUHBIX apTepuii, apTepuii
TMYTIOBUHEI, CPe/iHel MO3TOBOU apTepHH TIofia C OL|eHKO LiepeOpo-TialleHTapHOTO COOTHOLLEHVsI, TYTIOBUHHO-1iepeOpaTbHOTo
COOTHOLIEHHS U IlepeOpo-TlaljeHTapHO-MaTOUyHOT0 COOTHOIIEHUsI. Pe3yabmambt u 06¢cyxcoeHue. AHaIN3 MOLyUYeHHbIX 3HaUeHUH
LepeOpo-TUIalieHTapHO-MaTOYHOTO COOTHOLIEHHUs, [iepebpo-TyIalleHTapHOr0 COOTHOIIEHHS U MYTTOBUHHO-1iepebpaibHOro
COOTHOIIIeHHUS [TOKa3asl Pe3y/IbTaTUBHOCTb IPUMeHeHHsI MHTerPUpOBaHHbIX 2D fomiepoMeTpUYeCKUX NH/EKCOB B IMarHOCTHKE
TUINOKCHY T1o7ia B 29—40 Hejiesb recTariiii ¥ IPOrHO3MPOBAaHMH OCIOXKHEHUH Y HOBOPOK/IeHHBIX. BbICOKast UyBCTBUTENbHOCTD
LiepeOpo-TIaLieHTapHO-MaTouHOoro cooTHomeHus (90,5 %) no3BosisieT 3¢eKTUBHO UCI0/IB30BaTh JAHHBINA HHJEKC /715 JUarHo-
CTHKY BHYTPUYTPOOHOH r'MNOKCUH. Bbigoobl. KiHIMYecky 3HaUMMBIM 2D omIiepoMeTpruuecKAM KPUTEPHEM, TIO3BOJISIOIAM
TIPOTHO3UPOBATh BLICOKUH PUCK aC(PUKCHUH, peCITUPaTOPHOTO AUCTPeCcC-CUHAPOMa, TUIIOTPO(UH U NepyuHaTaIbHOM FMITOKCHYe-
CKU-UILIeMUYeCKOM SHLIe(aionaThy, sIBseTCs TIaToIornieckoe 1epeOpo-TialjeHTapHO-MaTOYHOTo COOTHOIIeHus < 2,44. Boree
HU3KUe 3HaueHHs1 UyBCTBUTE/IBHOCTH 1jepebpo-Ti/ialjeHTapHOr0 COOTHOIIEHUS U IYyTIOBUHHO-1lepe6pasbHOr0 COOTHOIIEHUS
(77,1 % u 81,3 % coOTBeTCTBEHHO) OrPAaHUYMBAIOT UX IIPUMEHEeHUe /JIsl AMAarHOCTUKY TUITOKCHUH TIJI0ZA 110 CPaBHEHHIO C
LiepeOpo-I1/1arleHTapHbIM-MaTOYHbIM COOTHOIIEHHEM.

Ki1roueBble CJI0Ba: JOMN/IEPOMETPHS], MaTOUHO-TIIaLleHTapHbBIN ¥ MI00BbIM KPOBOTOK, BHYTPUYTPOOHAs TUTIOKCHS,
LiepeOpo-TI/1alieHTapHOe COOTHOLLEHHE, IjepeOpo-TiialleHTapHOe-MaTOUHOe COOTHOIIIEHHe, T/1aljeHTapHble HapyLleH!s

Bk1aj] aBTOPOB: KOHLIETLWS U J13aliH UCC/Ie0BaHus, pefilakThupoBaHre — M.IT. doMuHa; KOHLIENIVS U JU3aiH UCCIIef0BaHNS,
cbop marepuasna, 06paboTKa, HariMcaHue Tekcta— H.B. MarkeBuu.

Hudopmanus 0 KOHGIMKTe HHTEPecoB. ABTOPHI 3asB/ISIOT 00 OTCYTCTBUY KOH(/IMKTA HHTEPECOB.

IToctynwuna 20.08.2021. ITpundara 25.10.2021.
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Pulmonary embolism in Bujumbura

Eugéne Ndirahisha = Thierry Sibomana , Joseph Nyandwi ~, Ramadhan Nyandwi _,
Sébastien Manirakiza, Patrice Barasukana, Hermenegilde Nahayo, Elysée Baransaka

University of Burundi, Faculty of Medicine, Bujumbura, Burundi
> kabandaeugene@yahoo.fr

Abstract. Relevance. Pulmonary embolism constitutes a diagnostic and therapeutic emergency. In Africa, data are still
difficult to obtain. Thus, the objectives of this work is to describe epidemiological, clinical, therapeutic aspects and short-term
outcomes of pulmonary embolism confirmed by thoracic angioscan at Kira hospital in Bujumbura, the biggest city of Burundi
with population about 375 000. Patients and Methods. This was a descriptive study of 18 patients who had a pulmonary
embolism confirmed by thoracic angioscan in Bujumbura from January 1st, 2015 to December 31st, 2018. We included in
our study any patient with pulmonary embolism consenting to participate and processing personal data after some clarified
explanations in accordance with the World Medical Association’s Declaration of Helsinki. For each registered patient, we
collected socio-demographic, past history of cardiac disease and factors risk, clinical, echocardiographic and scannographic
findings with Wells’ score. Variables were presented as means and percentages. Results and Discussion. The average age
was 53.5 + 12.3 years with a sex ratio of 1.25 in favor of women. The modal class was the 50 to 59 age group (33.3%). The
clinical probability pre-test by simplified Wells score was high in 66.6% and medium in 33.3% of cases. A history of venous
thromboembolic disease was the most common risk factor. Dyspnea was the most reason of consultation with 94.4% of cases.
One patient died (5.6%) during hospitalization. Six months after discharge from the hospital, we recorded 3 cases (16.7%)
of death, 6 cases (33.3%) of pulmonary heart, 3 cases (16.7%) of recurrent pulmonary embolism and one case of vitamin
K antagonist overdose with minor bleeding. Conclusion. Pulmonary embolism is common in relatively young population
with a predominance of females and chronic no communicable diseases as risk factors. Examination of a patient with an
angioscanner is a sensitive and specific clinical study of pulmonary embolism. The outcome is favorable under appropriate
treatment in short term.

Key words: pulmonary embolism, thoracic embolism, angioscan, Bujumbura, Burundi, Africa
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Introduction

Pulmonary embolism (PE) is a frequent, serous,
multifactorial pathology, with no clinical pathognomonic
sign [1]. The diagnostic and therapeutic approach is
based on carrying out additional examinations and the
clinical stratification of the risk of early mortality [1].
Its prevalence in Europe is 17—42.6 % of hospitalized
patients, 8—52 % of autopsy’s checks [2]. In sub-
Saharan Africa, PE has been reported more and more
since the first series in the 1970s and 1980s but often
in the form of autopsy series or small clinical series
whose diagnostic confirmation methods are sometimes
approximate [3, 4].

In Burundi, a country with limited resources, there
is not yet tackled study with optimal diagnostic and
therapeutic management on objective basis, which
constitute a difficult challenge. Hence the interest of
this work, the objective of which is to determine the
epidemiological, clinical, therapeutic and progressive
aspects of PE confirmed by thoracic angioscan in
Bujumbura.

Patients and methods

Study design

This was a descriptive study over a three years
period from January 1st, 2015 to December 31st,
2018. The study was initiated during a daily staff of
department’s cardiologists. The study was intentionally
designed to be entirely performed without any financial
support from others societies of cardiology or any
international organization. The imaging department
of Kira Hospital in Bujumbura was the one health
structure with available scanner, hence the choice the
center. The study rationale was to provide data on PE
characteristics, treatment and prognosis in short term.
In case of suspicion of PE, all health structures refer
patients to the imaging department of Kira Hospital in
Bujumbura where, the diagnosis of PE was confirmed
or not.

Patients

The target population was patients referred to the
imaging department of Kira Hospital in Bujumbura for
suspicion of PE. Were included in the study all patients

CARDIOLOGY

with PE confirmed by thoracic angioscan and who had
consented to participate after some clarified explanations
in accordance with the World Medical Association’s
Declaration of Helsinki (WMA Declaration of Helsinki-
Ethical Principles for Medical research Involving
Human Subjects, 2013) and processing personal
data. A total of 18 patients were retained in the study.
Patients without evidence of angioscannographic
confirmation of PE were excluded. The stratification
of the risk of mortality in hospital and within 6 months
of anticoagulant treatment was estimated thanks to
the scores of PESI and sPESI, combined with right
ventricular dysfunction based on echocardiographic
and angioscannographic criteria. Wells’ criteria for
pulmonary embolism risk are shown in the Table 1 [5].

Table 1
Wells’ criteria for pulmonary embolism risk
N° Criteria of pulmonary embolism risk No Yes
1 Symptoms of deep venous thrombosis 0 +3
2 Other diagnostic that doesn’t explain the 0 +3
probability of the disease
3 Heart rate > 100 0 +1.5
Previous deep venous thrombosis or pulmonary
4 . 0 +15
embolism
5 Hemoptysis 0 +1
6 Malignant condition 0 +1
Interpretation:

Score > 6: High probability of pulmonary embolism
Score = 2 and < 6: mean probability
Score < 2: low probability

Prognostic biomarkers (troponin and NT pro BNP) were not
feasible in Bujumbura.

Data collection

Epidemiological data, past history of cardiac
disease and factors risk, clinical, echocardiographic
and scannographic findings were recorded. Data
relating to intra-hospital management and 6 months
after discharge from the hospital on anticoagulant
therapy were collected. Those data were obtained from
the register of admissions and results of thoracic scan
performed for suspected PE. We particularly made
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attention on localization of the lesion, the RV/LV ratio
and the pleuropulmonary abnormalities. No found data
were sought from computerized patient records from
hospital. At least we may reach patients at home because
each of them was given an observation sheet and a
database was established.

Echocardiographic and angioscannographic
examinations

All echocardiographic examinations were
performed by trained cardiologists. Right ventricular
dysfunction, on echocardiography, was defined by
the presence of a dilatation of the right ventricle (RV)
defined by a basal diameter right ventricle/left ventricle
(RV/LV) ratio > 0.9 measured in section of 4 cavities
through the apical incidence and / or pulmonary arterial
hypertension defined by systolic pulmonary arterial
pressures (SPAP) > 35 mm Hg and/or an impairment
of the systolic function of RV defined by a systolic
excursion of the plane of the tricuspid ring < 17 mm.

The angioscannographic diagnostic criteria retained
was a lacuna or defect of intraluminal opacification
in the pulmonary arterial network, carried out by
radiologists on a helical scanner of the TOSHIBA
Aquilion series type with 64 bars. Right ventricular
dysfunction on chest angioscannography was defined
by dilatation of the right cavities defined by a RV/LV
diameter ratio > 0.9 in axial section.

Statistical analysis

Continuous variables are expressed as means
and standard deviations and categorical variables as
frequencies and percentages; these were computed
using the SPSS statistical software package. Means
comparisons were made using Student’s t-test.
Percentages were compared using Pearson’s Chi2 test. A
probability of P < 0, 05 was considered to be significant.

Results and Discussion

Patients
Among a total of 90 patients examined with scanner
from 2015 to 2018 in the imaging department of Kira
Hospital, 18 cases of PE were confirmed (20 %). There
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were 10 women (56.6 %) and 8 men (44.4 %). The sex
ratio was 1.25 in favor of women. The mean age was
53.5 £ 12.3 years with extremes of 31 and 75 years.
The modal class was the 50—59 age group (33.3 %)
followed by the 40—49 age group (27.8 %). Fifteen
patients (83.3 %) were urban and 16.7 % lived in rural
regions. The thromboembolic risk factors found were a
history of thromboembolic disease, an age greater than
60 years and a history of decompensated heart failure in
38.9 %, 27.8 % and 16.7 % respectively. Active cancer
was found in 16.7 % of cases, while a history of stroke
and hysterectomy were found once each. Cardiovascular
risk factors were dominated by high blood pressure
and diabetes with 22.2 % each. Physical inactivity was
found in 4 patients (22.2 %), smoking and obesity in
two patients (11.1 %) each.

Clinical findings

The functional signs were dominated by dyspnea
with 16 cases (88.9 %) followed by chest pain,
syncope and hemoptysis with 44.4 %, 22.2 % and
16.7 % of cases respectively. The physical signs
recorded were tachycardia in all patients, pattern of
right ventricular failure in eight patients (44.4 %) and
one case of cardiogenic shock. The probability of PE
(as shown in Table 2), according to Wells score was
of high probability in 66.6 % (score > 6) and medium
probability in 33.4 % of cases (score 2).

Table 2
Incidence of pulmonary embolism according to the Wells’ score
Wells score and probability of PE Effective | Percentage
High probability (score > 6) 12 66.6
Average probability (score 2—6) 6 333
Total 18 100

Electrocardiographic findings

The electrocardiogram performed in 18 patients
(100 %) showed electrical abnormalities in all patients.
Sinus tachycardia, found in 16 patients (88.9 %), was
associated in 44.4 % with right axial deviation. Eight
(44.4 %) had a complete right bundle branch block
and one patient had a complete arrhythmia by atrium
fibrillation.
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Echocardiographic findings
On echocardiography, we recorded ten cases
(55.6 %) of normal echocardiography. The other eight
cases (44.4 %) presented dilatation of the right cavities
with a ratio of the RV/LV diameters > 0.9 and a paradox
septum with SPAP > 40 mm Hg.

Angioscannographic findings

On angioscannography, PE was bilateral in twelve
patients (66.7 %), localized on the right in five patients
(27.7 %) and on the left in one patient (5.6 %). The
RV/LV ratio was greater than 0.9 in eight patients
(44.4 %). It was less than 0.9 in ten patients (55.6 %).
The pleuropulmonary abnormalities associated with
PE were characterized by pulmonary infarction with
reactive pleurisy in three patients (16.6 %), parenchymal
nodules in three patients (16.6 %), a cavitary image
in one patient (5.6 %) and a diving goiter in a patient
(5.6 %). Thirteen patients (72.2 %) were at intermediate
risk with a simplified PESI score greater than or equal
to one. The simplified PESI score was 0 in four patients
(22.2 %) and in one patient (5.6 %) was at high risk.

Outcome
The therapeutic management was based on low
molecular weight heparin (enoxaparin) with a dose
adapted to the weight and renal function. Vitamin K

antagonists were started on the first day of heparin
therapy in 100 %. Non-invasive monitoring of vital
parameters was systematic. The adjuvant treatment
was oxygen therapy adapted to oxygen saturation with
perfusion of physiological saline 0.9 %.

The intra hospital evolution was favorable in 94.4 %
of the cases. One death has been recorded in cardiogenic
shock with cardiopulmonary arrest against a background
of massive pulmonary embolism in the first 24 hours of
admission. Six months after discharge from the hospital,
we recorded 3 cases (16.7 %) of death, 6 cases (33.3 %)
of pulmonary heart, 3 cases (16.7 %) of recurrent PE
and one case of vitamin K antagonists overdose with
minor bleeding.

The objective of our study was to determine the
epidemiological, clinical, therapeutic and progressive
aspects of PE confirmed by chest scanner in Bujumbura.
The need to use a chest angiogram to confirm the
diagnosis explains the choice of Kira Hospital as the
data collection site because it is the only hospital with
a functional scanner in Bujumbura. In addition, as the
patients came from all the health facilities in Bujumbura,
we did not calculate the prevalence of PE. In our study,
18 cases of PE were confirmed out of 90 requests for
a chest scanner for suspected PE, or 20 % of requests,
Fig. 1. The mean age was 53.5 + 12.3 years with extremes
of 31 and 75 years. Overall, this was a relatively young

Fig. 1. Pulmonary angiogram in axial section centered on the pulmonary trunk showing clots
in the branches of the proximal pulmonary artery
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population. In Africa, according to several authors,
PE is a pathology found in a young population [27,
32]. Indeed, Souleymane P et al. and Diall IB et al.
respectively found an average age of 52.7 + 14.4 years
and 51 £ 16.9 years [6, 7]. In western industrialized
countries, the average age is more advanced with 68
years in Germany and 67.6 years in France [8, 9].

According to some studies like ICOPER
(International Cooperative Pulmonary Embolism
Registry) and PIOPED II (Prospective Investigation of
Pulmonary Embolism Diagnosis), the female prevalence
of PE is common. It is linked to the existence of certain
factors specific to women such as venous insufficiency
during pregnancy, oral contraception with estrogen-
progestin and longevity [10, 11]. In our study, the sample
included 10 women (55.6 %) and 8 men (44.4 %) with
a sex ratio of 1.25 in favor of women. The risk factors,
dominated by an advanced age, the female sex, a history
of thrombo-embolic disease, hypertension, diabetes
are classic according to the literature [6, 7, 12]. These
factors as identified in the literature are advanced age,
female gender, history of thromboembolic disease,
recent surgery, hospitalization, immobilization, trauma,
transfusions, cancer and constitutional or acquired
abnormalities of hemostasis [6, 11].

The functional signs were dominated by dyspnea
with 16 cases (88.9 %) followed by chest pain, syncope
and hemoptysis with 44.4 %, 22.2 % and 16.7 % of
cases respectively. Dyspnea is the dominant functional
sign in the literature with a frequency ranging from
73 to 100 % [7, 13]. However, only 20 % of patients
diagnosed with pulmonary embolism will have
presented the classic triad: dyspnea, chest pain and
hemoptysis [14]. Even more confusing, in patients
who die from massive pulmonary embolism, dyspnea
is found in only 60 % of cases, chest pain in 17 %
and hemoptysis in 3 % of cases [14]. Tachycardia is
sometimes the only symptom leading to PE. It is found
in 30 to 40 % of cases depending on the series and it
can be caused by pain, fever, hypoxia or a drop in blood
pressure [13].

The physical signs were dominated by tachycardia
with 100 % of the cases and the signs of right heart
failure in 44.4 % of the cases. Souleymane P et al. in
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Togo and Ouldzein from Tunisia found tachycardia
in 80.4 % and 60.5 % respectively [6, 12]. One of the
European recommendations to avoid unnecessary tests
and false positives is the use of the Wells score [5]. In
our series, incidence of PE according to the simplified
Wells clinical probability score was high probability
in 66.6 % of cases, intermediate probability in 33.4 %.
In the study by Souleymane P et al., the Wells score
for PE confirmed by chest scanner was low in 21.6 %,
moderate in 29.4 % and high in 49 % [6].

According to the literature, the low clinical pre-test
probability of PE corresponds to a confirmed incidence
of PE of 10 %, the intermediate or moderate probability
will correspond to an incidence of 30 % and in case of
high probability, the incidence of PE will be 65 % [15].
In our study, the pre-test clinical probability assessed
by the corrected Wells score was probable in 100 %
of the cases.

The electrocardiogram was abnormal in 100 %
of the cases and objectified a tachycardia in 88.9 %,
a right branch block in 44.4 %, an axial deviation on
the right in 44.4 % and a case of complete arrhythmia
by atrium fibrillation. According to the literature, the
most frequently found anomalies are sinus tachycardia,
right branch block, S1Q3 appearance, witness of right
ventricular overload, right axial deviation, changes in
the «ST» segment or the «T» wave and «P» pulmonary
wave [16].

The trans-thoracic echocardiography was performed
in 100 % of the cases and was abnormal in 44.4 % of
the confirmed PEs. The abnormal echocardiographic
signs were dilation of the right cavities, diameter RV
/ LV greater than 0.9, and a paradoxical septum with
pulmonary pressures greater than 40 mm Hg.

According to Souleymane P et al., 71 % of patients
had performed transthoracic cardiac ultrasound and
three-quarters had images suggesting a pulmonary heart
[6]. Echocardiography allows a rapid and satisfactory
assessment of the hemodynamic state, especially for
patients in shock. In a patient with clinical suspicion
of PE, in shock and without a cardiopulmonary
history, the presence of an acute pulmonary heart on
echocardiography confirms the diagnosis [17]. A direct
sign in favor of PE is the right intra-cavitary thrombus

KAPOMOJIOT A



Ndirahisha E. et al. RUDN Journal of Medicine. 2021;25(4):298—305

present in 7 to 18 % of resuscitation patients and the
indirect sign is pulmonary arterial hypertension [2, 18].
The lack of feasibility of D-dimmers, blood
gas, BNP, NT-pro BNP and troponin did not allow
us to correctly make the diagnostic and prognostic
stratification of pulmonary embolism. In the absence
of contraindications, the chest angiography is the
first line examination to perform in order to make a
diagnosis of certainty. It is a rapid, sensitive, specific
examination, allowing the positive diagnosis of PE,
the characterization of the quality of the underlying
pulmonary parenchyma but also the search for
differential diagnoses [13, 19]. It allows reliable
visualization, at least up to the segmental branches [5].
During the study period, we identified a total of
90 thoracic angioscannography requests for suspected
PE and the diagnosis of PE was confirmed in 18
patients representing 20 % of the requests. In the study
by H. Ouldzein et al., thoracic angioscannography
performed in 24 patients (55.8 % of the requests),
confirmed the PE in 83 % of the cases [12]. The PIOPED
II study had shown that for the same scanner result «in
favor» of PE, a non-low clinical pre-test probability
corresponded to a final diagnosis of PE of 95 % but
only 58 % in the presence of a low pre-test clinical
probability. According to the literature [6, 12], the initial
treatment makes use of heparins with relay by AVK just
as in our study. In the absence of a technical platform,
we did not perform an embolectomy or thrombolysis for
severe massive PE. Mortality was high in accordance
with the literature [15, 20]. We recorded 5.6 % during
hospitalization and 16.7 % over the next six.

Conclusion

Pulmonary embolism is pathology of a relatively
young population predominant in women. In addition
to the female sex, the risk factors are dominated by the
thromboembolic disease, the old age and the chronic
no communicable diseases (hypertension, diabetes,
cancer,). The clinical signs are not specific but the Wells
score is very helpful in the diagnosis. In the absence of
contraindications, the thoracic scanner is a para-clinical
examination of first choice, very sensitive and specific.

CARDIOLOGY

In the short term, the outcome is favorable under
appropriate treatment. Prevention of thromboembolic
diseases is essential to reduce the negative impact of PE.

References

1. Meneveau N. L’embolie pulmonaire aux urgences: que disent
les recommandations. Presse Med. 2018; 47:784—791.

2. Torbicki A, Perrier A, Konstantinides S, Agnelli G, Galie N,
Pruszczyk P, Bengel F, Brady AJ, Ferreira D, Janssens U, Klepetko W,
Mayer E, Remy-Jardin M, Bassand JP; ESC Committee for Practice
Guidelines (CPG). Guidelines on the diagnosis and management of
acute pulmonary embolism: the Task Force for the Diagnosis and
Management of Acute Pulmonary Embolism of the European Society
of Cardiology (ESC). Eur Heart J. 2008;18:2276—315. doi: 10.1093/
eurheartj/ehn310.

3. Touze JE, Moncany G, Amonkou A. La maladie
thromboembolique pulmonaire en Cote d’Ivoire (a propos de 13 cas).
Med Trop. 1985;45:43—46.

4. Houenassi M, Sacca-Véhounkpe J, Tchabi Y, Dossou-Yovo
RA, Saizonou F, Biaou O, D’ Almeida M, Agboton H. Evaluation de la
prise en charge de I’embolie pulmonaire dans un pays a faible niveau
socioéconomique: cas du Bénin. Cardiologie Tropicale. 2013;136:1—5.

5. Wells PS, Anderson DR, Rodger MA and Ginsberg JS, Kearon
C, Gent M. Derivation of a simple clinical model to categorize patients’
probability of pulmonary embolism: in creating the models utility with
the simpliRED D-dimer. Thromb Haemost. 2000;83 (3):416—20.

6. Souleymane P et coll. L’embolie pulmonaire au centre
hospitalier universitaire Campus de Lomé (Togo): étude rétrospective
a propos de 51 cas. Pan Afr medical journal 2015.

7. Diall IB, Coulibaly S, Minta I, Ba HO, Diakité M, Sidibé
N. Etiologie, clinique et évolution de 1’embolie pulmonaire a propos
de 30 cas. Mali Méd. 2011;26(1):1—6.

8. Reissig A, Haase U, Schulze E, Lehmann T, Kroegel
C. Diagnosis and therapy of pulmonary embolism prior to death.
Dtsch Med Wochenschr. 2010;135(30):1477—383.

9. OliéV, Chin F, Lamarche-Vadel A, De Peretti C. La maladie
veineuse thromboembolique: patients hospitalisés et mortalité en France
en 2010. Bull Epidémiol Hebd. 2013;(33—34):417—24.

10. Konstantinides SV, Meyer G, Becattini C, Bueno H, Geersing
GJ, Harjola VP, Huisman MV, Humbert M, Jennings CS, Jiménez D,
Kucher N, Lang IM, Lankeit M, Lorusso R, Mazzolai L, Meneveau
N, Ni Ainle F, Prandoni P, Pruszczyk P, Righini M, Torbicki A, Van
Belle E, Zamorano JL; ESC Scientific Document Group. 2019 ESC
Guidelines for the diagnosis and management of acute pulmonary
embolism developed in collaboration with the European Respiratory
Society (ERS). Eur Heart J. 2020;41(4):543—603. doi: 10.1093/
eurheartj/ehz405.

11. Reiff DA, Haricharan RN, Bullington NM, Griffin RL,
McGwin G Jr, Rue LW 3rd.Traumatic brain injury is associated with the
development of deep vein thrombosis independent of pharmacological
prophylaxis. J Trauma. 2009;66:1436—40.

12. Ouldzein H, Nourredine A, Cherradi R, Rahal N, Mechmeche
R, Haouala H. Prise en charge de I’embolie pulmonaire en milieu

303



Ndirahisha E. et al. Bectux PYJTH. Cepusi: Memniuna. 2021. T. 25. Ne 4. C. 298—305

cardiologique: expérience d’un Hopital tunisien. Annales de
cardiologie et d’angéiologie. 2008;57(1):52—57. doi: 10.1016/].
ancard.2007.01.002.

13. Meneveau N, Vuillemenot A, Bassand J.-P. L’Embolie
Pulmonaire. Evaluation clinique démarche diagnostique et stratégie
thérapeutique. Boeringer Ingelheim France. R and J. Edition médicale.
1997;11:53—56.

14. Talavera F, Setnik G, Halamka J. Pulmonary embolism.
Besson, E-medicine. 1999.

15. Ferrari E. Scores de probabilité, diagnostic et stratification
du risque de I’embolie pulmonaire. Arch Mal Coeur Vaiss Prat.
2015;247:2—7. doi: 10.1016/j.amcp.2015.07.004

16. Bahloul M, Chaari A, Kallel H, Abid L, Hamida CB, Dammak
H, Rekik N, Mnif J, Chelly H, Bouaziz M. Pulmonary embolism in

17. Grifoni S, Olivotto I, Cecchini P, Pieralli F, Camaiti A,
Santoro G, Pieri A, Toccafondi S, Magazzini S, Berni G, Agnelli
G. Utility of an integrated clinical, echocardiographic, and venous
ultrasonographic approach for triage of patients with suspected
pulmonary embolism. Am J Cardiol. 1998;82(10):1230—S5.
doi: 10.1016/s0002-9149(98)00612-2.

18. Reiff DA, Haricharan RN, Bullington NM, Griffin RL,
McGwin G Jr, Rue LW 3rd.Traumatic brain injury is associated with the
development of deep vein thrombosis independent of pharmacological
prophylaxis. J Trauma. 2009; 66:1436—40.

19. Vedovati MC, Germini F, Agnelli G, Becattini C. Prognostic
role of embolic burden assessed at computed-tomography angiography
in patients with acute pulmonary embolism: systematic review and
meta-analysis. J Thromb Haemost. 2013;11(12):2092—102.

intensive care unit: Predictive factors, clinical manifestations and
outcome. Ann Thorac Med. 2010;5:97—103.

20. Goldhaber SZ, Visani L, De Rosa M. Acute pulmonary
embolism: clinical outcomes in the International Cooperative Pulmonary
Embolism Registry (ICOPER). Lancet. 1999;353:1386—89.

TpomMm603Mb60nMA neroyHon aptepum B by)xymbéype
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YuuBepcurteT Bypynau, MeguuuHckuii gakyneret, Byscymbypa, BypyHou
< kabandaeugene@yahoo.fr

AmnHoranus. AkmyaibHocmb. TpoM603MO0sHS IerouHOl apTepyu TpebyeT HeOTIOKHOW AUarHOCTHKH 1 jieueHus. B Adpuke
TMOJIyYeHHre JAHHBIX OTHOCUTE/ILHO JIAHHOM TIaTOIOT UK TIO-TIPEXXHEMY OCTAeTCs CIOKHOM 3aziaueil. Takum 06pa3oM, 11e1bH0 JaHHOM
paboTHI SB/ISIETCS OTIMCaHKe ATIUAEMHO0JIOTYe CKUX, KTMHUUeCKUX, TepareBTUYeCKHUX acleKTOB M UCXOJO0B B KPAaTKOCPOYHOMH
TepCrieKTHBe TPOMO03MOO0/IMH JIErOUHOM apTepuH, TOATBEePKAeHHOW TOpaKaIbHBIM aHrHOCKaHepoM B OoseHMLe Kupa B By-
»KymOype, KpyrnHeHIKM ropoze BypyHau ¢ HaceneHueM okono 375 000. ITayueHmbt u Memoodbl. B orvcaTensHOM UCC/IeJ0BaHAM
MPMHUMAJTK yyacTye 18 maipieHToB, ¢ TpOMO03MOO0 el TeTOYHON apTepyH, TIOATBEP>KAeHHON TOpaKalbHBIM aHTMOCKaHOM
B ByxxymOype c 1 siaBaps 2015 1. 1o 31 gekabps 2018 r., ¥ moAnMcaBLIIMX J0OPOBOJBHOE COIVIacHe Ha yyacTHe B UCCIe/[0BaHUU
1 00paboTKy MepCoHabHBIX JAHHBIX COTVIaCHO Xe/TbCHHKCKOH JleK/Iapalyii BceMUpHO# MeUITMHCKOM accoranyu. [I71s Kaxoro
3aperuCTPUPOBAHHOTO ManyenTa 6bITH cobpaHbI coLanbHO-AeMorpadyuuecKie JaHHbIe, HICTOPUH 3ab0sieBaHHi 1 (HaKTOPBI
PHCKa; KIMHUUeCKHe, SX0KapArorpaduyeckre 1 CkaHHOrpaduueckre JaHHbIE C OLIEHKOU I10 cucTteMe Y3iic. Pe3ynbraTsl
TIpe/ICTaB/IeHbl B BU/ZIe CPeJHUX 3HAUeHWI U TIPOLIEHTOB. Pesynbmambt u obcyxcoeHue. CpeHUIN BO3PACT MALMeHTOB COCTABUII
53,5 + 12,3 rofa Ipy COOTHOLIEHHH 0JI0B 1,25 B T0/b3y skeHIuH. OCHOBHOM Obl1a Bo3pacTHas rpymma ot 50 o 59 et (33,3 %).
[MpeaBapuTe/TBHBIN TeCT KITMHAUYECKOM BePOSTHOCTH IO YIIPOLIeHHOH IIKasie Y3/1c 6611 BEICOKMM B 66,6 % 1 cpegaum B 33,3 %
ciydaeB. Harbosee yacteiM hakTOpoM prcKa Oblia BeHO3Hasi TPOMO03MO0sMsi B aHamHe3e. OfbIIIKa Obl;la 0CHOBHON PUUHHON
obpartenus B 94,4 % ciyuaeB. OpuH nmanyeHT ymep (5,6 %) Bo BpeMsi rocrivTam3atyy. Yepes 1ecTb MeCSLEB TTI0C/Ie BBITUCKH
13 OOJIBHULBI MBI 3aperucTprpoBany 3 ciaydas (16,7 %) cmepty, 6 ciydaes (33,3 %) jierouHoro cepaua, 3 ciyvas (16,7 %)
peLyBa TPOMOOIMOOMY JIErOYHOM apTepry U OfWMH CTyuai repe/i03UPOBKY aHTaroHUCTaMy ButaMrHa K ¢ He3HaunTeTbHbIM
KpoBOTeueHueM. Bbi6oobt. TpoM003MO0Hst JIerouHo apTepyuu pacrpocTpaHeHa Cpefid OTHOCUTEIBHO MOJIOZOTO HaceleHust
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¢ mipeo6/1aJaHAUEM JKEHIIMH ¥ XPOHHUUECKUX HeMH(EKIMOHHBIX 3ab01eBaHui Kak (HakTopoB pucka. ObcieoBaHHe C TIOMOLLBIO
aHTHUOCKaHepa SIB/ISETCSA YYBCTBUTEBHBIM U CrieLI(pHUUeCKUM CII0COO0M KJIMHUYECKOTO UCC/IeJOBAaHHMST SMOOTUM JIETOUHOM
apTepu. Pe3ynbrar 671aronpUsTHEIN TIPU COOTBETCTBYIOLIEM JIEUEHUH B KDATKOCPOYHOH MEepCIeKTHBE.

KiroueBble cJIoBa: jerouHast 3M00/us, TopakaibHasi SMO0sTHs, aHrHockaHep, Byxxymbypa, Bypysau, Adprka
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HAYYHASA CTATbA
RESEARCH ARTICLE

BapuabenbHoOCTb cepaeyHoro putma
y UL, TaJ)KUMKCKOWN HaLMOHANIbHOCTY NpU aganTtauum

C.C. Paydos! ™ C.H. IInnos?

"KpacHosipckuii rocyiapCTBeHHbIH Tieiarornueckuii yauBepcuteT uM. B.I1. ActadbeBa, 2. KpacHosipck, Pocculickas ®edepayust
2X akaCCKui ToCyiapcTBeHHbIN yHUBepcuTeT uM. H.®. KataHoBa, . AbakaH, Pecnybauxa Xakacus, Poccutickas @edepayus
> raufov.sarwar2016@yandex.ru

AHHoTanmsa. AkmyaasHocmb. CoxpaHeHHe 37[0pOBbsl MUTPAHTOB IIPU a/jalTaliiy K HOBbIM KJIMMaToreorpaguyeckiM ycio-
BUSIM NIPO)KUBaHUS SIBJISIETCS akTya/IbHOM 3aiauell. BoszelicTBue Hecrerdyueckux (pakTOPOB Ha OpPraHU3M MUTDAHTOB B HOBBIX
K/IMMaToreorpauuecKrx yCI0BUSIX PUBOAUT K HAIIPSUKEHHUIO Pery/sTOPHO-aJalITUBHBIX MEXaHHU3MOB, a B KpallHUX C/lyuasx K
nx cpoiBy. Lesib: orpesieiuTh 0CcOOeHHOCTH BapUabeTbHOCTH Cep/IeUHOr0 PUTMA Y JTUL] Ta/PKUKCKON HAllMOHA/IbHOCTH B 3aBUCH-
MOCTH OT THTIa TeMIlepaMeHTa MPOKUBAIOIKUX B I. KpacHosipcke 6osee rofja. Mamepuasnbi u Memoobl. [IpoBefieHO UCciieloBaHye
BapuabeIbHOCTH CEPJeYHOro PUTMa y 63 JIUL Ta/PKUKCKOW HAIlMOHAIBHOCTH B Bo3pacTe 18-40 jieT ¢ pa3MuHBIMU TUTIAMU
TeMIiepaMeHTa, MPOXUBAIOIUX B I. KpacHosipcke 6ostee roga. Tymbl TeMriepaMeHTa OMpe/iesisyIuCh 10 UH/IeKCaM B COOTBETCTBUU
¢ MeTozoM BbifiesieHus1 BIT-tunos TemnepamenrTa 1o E.FO. Iletpocsn, FO.U. CaBueHkoBy. OLieHeHB! C/lefyHollye IoKa3areau
BapuabenbHOCTH ceppeuHoro putMa (BCP): UCC, MOIIHOCTE BEICOKOYAaCTOTHOTO, HU3KOUACTOTHOTO U OUeHb HU3KOUAaCTOTHOTO
cnekrpa (BB, MB-2, MB-1) komnoHeHnTa BCP, nHziekc HanpsbkeHUs1 peryasaTopHbix cructeM (UH), nnzekc entpammsauuu (V1)
Y TIOKa3aTesib aKTUBHOCTH PEeTy/ISITOPHBIX CUCTeM. [{JIsl OLJeHKU CTaTUCTUYeCKOW 3HaUMMOCTH pas/uuvii MeXXy BbIOOpKaMu
nipuMeHsiiii Kputepusi CTeiofieHTa. Pe3yabmambl u obcyscoeHue. BhIBIEHO, YTO Y MUTPAHTOB C «MHTEHCHBHBIM» THUTIOM
TeMIlepaMeHTa [10CJle Ilepee3/ia Ha HOBOe MeCTO )KUTe/IbCTBa yBenrueHs! rokasareny YCC, BB u UH. I1pu 3ToM B ucciefyeMbIx
rpynnax co «CIOKOMHBIM» U «a/leKBaTHbIM» TUIIOM TeMIlepaMeHTa CyIlleCTBEeHHO CHIKeHa MolHocTs BB, npu pocte UCC
n UL. CrenaHo 3akK/r0ueHHe O BIUSTHAW THUTIOJIOTMUeCKUX 0COOeHHOCTel TeMIiepaMeHTa Ha rokasareny BCP, npu ajanranmy
K HOBBIM KJIMMaToreorpaguueckiuM yCI0BUSIM NIPOXKMBaHUs. JIulia ¢ «afleKBaTHbIM» TUIIOM TeMIlepaMeHTa JeMOHCTPHPYIOT
HOpMasibHOe (PYHKLIMOHHMPOBaHKe aJlalTalliOHHBIX BO3MOKHOCTEM opraHu3mMa. Y JIUL] CO «CITIOKOMHBIM» TUIIOM BbISIBJIEH POCT
HanpshKeHHs1 MeXaHU3MOB perysiLuu. Bbigoobl. CyiriecTBeHHble ¢ABUTM BCP 1eMOHCTPUPYIOT MUTPAHThI C «MIHTEHCUBHBIM»
TUIIOM TeMIlepaMeHTa, B YUaCTHOCTH, OHU XapaKTepU3yIOTCSl BbICOKUM HallpsDKeHUeM Pery/isiTOPHBIX MeXaHK3MOB.

KroueBble CJI0Ba: TeMIIEDaMEHT, JTUL[A Ta/PKUKCKOW HAl[IOHA/IbHOCTH, BapHa0e/IbHOCThL CePZeYHOr0 PUTMA, KJTMMaTore-
orpauryeckue yCaOBUS, afjanTalusi, HepBHasi CCTeMa
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Heart rate variability in persons of Tajik nationality during adaptation
Sarvar S. Raufov! "~ =, Sergey N. Shilov *

'Krasnoyarsk State Pedagogical University, Krasnoyarsk, Russian Federation
2Khakass State University, Abakan, Republic of Khakassia, Russian Federation
> raufov.sarwar2016@yandex.ru

Abstract. Relevance. Maintaining the health of migrants while adapting to the new climatic and geographical conditions
of residence is an urgent task. The impact of non-specific factors on the body of migrants in new climatogeographic conditions
leads to the strain of regulatory and adaptive mechanisms, and in extreme cases to their failure. Objective — to determine the
features of heart rate variability in young Tajiks, depending on the type of temperament living in Krasnoyarsk for more than a
year. Materials and Methods: A study of heart rate variability in 63 Tajiks aged 18-40 years with different types of temperament,
living in Krasnoyarsk for more than a year, was conducted. The types of temperament were determined by indices in accordance
with the method of identifying VP-types of temperament according to E.Yu. Petrosyan, Yu. I. Savchenkov. The following
indicators of heart rate variability (HRV) were evaluated: heart rate, the power of the high-frequency, low-frequency and
very low-frequency spectrum (BV, MV-2, MV-1) of the HRV component, the voltage index of regulatory systems (IN), the
centralization index (CI) and the activity index of regulatory systems. To assess the statistical significance of the differences
between the samples, the Student’s criteria were used. Results and Discussion. It was revealed that migrants with an «intense»
type of temperament after moving to a new place of residence increased the indicators of heart rate, BV and IN. At the same
time, in the studied groups with a «calm» and «adequate» type of temperament, the power of BV was significantly reduced, with
an increase in heart rate and CI. The conclusion is made about the influence of typological features of temperament on HRV
indicators, when adapting to new climatogeographic living conditions. Individuals with an «adequate» type of temperament
demonstrate the normal functioning of the adaptive capabilities of the body. In individuals with the «calm» type, an increase in
the tension of the regulatory mechanisms was revealed. Conclusion. Significant changes in HRV are demonstrated by migrants
with an «intense» type of temperament, in particular, they are characterized by a high voltage of regulatory mechanisms.

Key words: temperament, Tajiks, heart rate variability, climatogeographic conditions, adaptation, nervous system
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BeepeHue

JesATeNbHOCTh TPY[OBBIX MUTPAHTOB CBSI3aHa
C OTHOCUTEJ/IbHO J/IUTe/IbHBIM BO3[eliCTBMEM Ha UX
OpraHu3M HOBbIX K/IMMaToreorpaguueckux 1 ncuxoso-
ruyeckux ¢akTopoB. BausHue pakTopoB He NMPUBbIU-
HOTO /17151 YeJIoBeKa pervoHa (pe)xuM Tpyza, NUTaHus,
5KOJI0rMuecKas U ICUX0I0ruueckKas cpezia) CornpoBo-
JK[aeTCsl BK/IFOUeHWeM aJanTallOHHbIX MeXaHU3MOB,
obecreunBarolx (GYHKIMY OpraHu3Ma B HOBOM KJTH-
maroreorpacduueckout cpege [1—3].

JIropu Ha onpefernieHHble )KU3HEHHbIe CUTYyaLUn
pearupyoT Mo-pasHOMY B 3aBUCUMOCTHU OT NPUCY-
LUX UM 4epT JIMYHOCTH. VI3BeCTHO, UTO TemMIiepaMeHT
00yc/i0B/IeH UHAUBUAYATbHBIMU 0COOEHHOCTIMU
I[IHC u urparoT Ba)KHYIO POJIb B TIPUCITOCOOIeHUH
OpraHu3Ma K pa3/IMuHbIM 5K30T€HHBIM U 3HJ,0T€HHBIM
(akropam 4—8]. [Toka3aHo, UTO IpoLIeCC aAarTaluu
MOXKeT MPOSIB/STECS B 3aBUCUMOCTU OT TeMIIepamMeH-
Ta, T.e. KOHCTUTYL[MOHA/IBHBIX 0COOEHHOCTel CHCTeM
TOPMOXKEHHs ¥ TIOBeJieHUe CKOM aKTUBHOCTH [9—12].

N3yueHuto GpyHKLMOHA/NBHBIX NTOKa3aTesnei
3/J0pPOBbSI MUTPAHTOB Ta/P)KUKCKOW HallMOHAbHOCTH
MMOCBSIIEeHb]l eJUHUUHBIEe UcciefoBaHus [13—16].
[Tpu 5TOM B /TMTepaType HeT CBeJjeHUi O B3aMOCBSI3U
BbIPa’KeHHOCTH aJlallTaljOHHbIX PeakLyi C TUIIOM
TeMIlepaMeHTa.

B cBsi3U C BbIlIeCKa3aHHBIM 1]e/Tbi0 paboThI SIBU-
JI0Ch oTpeiesieHre 0COOeHHOCTH BapHUabenbHOCTU
CepZIeYHOT0 PUTMA  JIUL| TaJPKUKCKOW HAal[MOHABHOCTH
B 3aBUCHIMOCTH OT THIIa TeMIlepaMeHTa MPOXKUBAFOIIX
B . KpacHosipcke 6osiee roga.

MaTepMan bl ® METOADbI

Bbu10 06c/eoBaHo 63 /Mija TaJ)KUKCKOM HALKO-
Ha/bHOCTH (B Bo3pacTe ot 18 no 40 neT), npokuBao-
X B I. KpacHosipcke. Y BceX y4yaCTHUKOB MCCe/0-
BaHUs1 OBUIO TIOTy4eHO MH(POPMHUPOBAHHOE COT/IacHe
Ha yyacTHe B UCC/IeI0BAaHWH COTJIaCHO XeTbCUHKCKOU
Jlekapaiyy BceMupHOM MeIMITMHCKOM acCoIfialiuu
(WMA Declaration of Helsinki — Ethical Principles
for Medical Research Involving Human Subjects, 2013)
1 00pabOoTKy MMepCcoOHa/TbHBIX JAHHBIX.

[lns onpesiesieHyst TUIA TeMITepaMeHTa UCTIO/Ib30-
Basu TecT-onpocHUK DOTS-R no A. Tomacy afgarnTu-
poBaHHbIN 15 Tamxukrcrada [17—19].

B xope mpoBejeHHOT0 HayuHOTO UCC/IeOBaHUS
BbIle/TMIUCh TpU BII-THna: BEICOKOAKTUBHBIA — «HMH-
TeHCUBHBbIN» (VIH), CpeHeaKTUBHbBIN — «aZleKBaTHBIM»
(A1) ¥ HU3KOAKTHUBHBIN — «CTIOKOMHBIN» (CI1.), rpej-
CTaBJieHbI B Tab/wiie 1.

Tabnuya 1

XapakTepucTtuka CBOMCTB TeMnepamMeHTa, XapaKTepusylouiue MHTEHCUBHOCTb noeegeHusa

Table 1

Characteristics of temperament properties that characterize the intensity of behavior

BapuaHTbl TUNOB
BbIpaXX€HHOCTH

CBoOICTBa CUCTEMDI

nosefeHusi . (cymma 6annoB) no DOTS
. noeegeH4YeCcKnx nposBiieHnn . . .
System properties Variants of the tvpes of severit Criteria for the Temperament traits
behaviors yp Y| allocation of VP-types by DOTS

of behavioral manifestations

KpuTtepun BbigeneHuns

BM-tunos YepTbl TeMnepameHTa

(the sum of points)

MBI — MHAEeKC BblpaXXeHHOCTU Cnoé(OIMHb'e 2 <66,26 06L1as aKTUBHOCTb
roBefileHYeCcKux nposieneHuin (Cuna aim MNHTeHCUBHOCTD
Y BbIDaXEHHOCTb peakuuii I'IO?e[J,eHVIﬂ) AfeKBaTHbIe . YyBCTBUTENBHOCTb (MOpor)
ISBM-index of the severity Adecuate 266,26 + 78,05 HacTpoeHue
of behavioral General activity
manifestations Intensity
(Strength and severity of behavioral MHTeHCHBHbIE 557805 Sensitivity (threshold)
reactions) Intensive ' mood
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Bapuabe/ibHOCTh CepiedHOro pUTMa OLleHUBaIach
MetoZ0oM KU B MOJIO)KeHUY CUAS B TEUEHUU > MUHYT
C TOMOILbI0 YCTPOMCTBA MCUXO(PU3UO0I0THYECKOTO
TectTupoBaHus YIIPT-1/30-«IIcuxodusmonor»
(«Menukom MT/», 1. Taranpor). @UKCUPOBAIUCH
cnenytomue mokas3arenu BCP: yactota ceppeuHbix
cokpatenuii (UCC), MOLIHOCTB CIieKTpa BbICOKOYaCTOT-
HOT0, HU3K0YaCTOTHOTO U 0YeHb HU3KouacToTHOTO (BB,
MB-1, MB-2) komnoneHTa BCP, uHaeKc HarnpspkeHuUst
perynsTopHbIX cucteM (cTpecc-unzekc, UH) u nnzaekc
veHTpanu3sauuu (ML).

Ha nofroroBurensHOM 3Tare y4aCTHUKY UCCIe[0-
BaHUs ObUTH 03HAKOMJIEHBI C €T0 LIe/bI0 U IeTaTbHbIM
onucaHveM MpoLefypbl MeToJa PerucTpaLy Kapau-
ouHTepBanomMeTpud. C nocneayroleii KOMIbIOTePHON
06paboTKol TT0/TyueHHBIX AaHHBIX B Microsoft Excel
2007 mporpaMMHBIY MakKeT AJisi CTaTUCTUYECKOTO
aHasnm3a Statistical(. Bce skcnieprMeHTEI IPOBeJeHbI
¢ cobsroieHreM TIPUHLIMIIOB OHO3THKH.

Pe3ynbraTtbl M 06Cy)XAEHME

[Tpu uccnenoBanuu BII-TUMOB y UL Ta[KUKCKON
HAL[MOHAa/bHOCTH, POKUBaIIMX B KpacHospcke,
BBISIBJIEHO CJIe/yIOllee COOTHOIIeHHe: OOMbITMHCTBO
13 HUX XapaKTepU30Ba/lUCh CPeIHUMU 3HaUeHUSIMU
CUJIbI Y BBIP&KEHHOCTH peakLUi MOoBefleHNs U OTHO-
CUTUCh K TUTTY «aJIeKBaTHBIX» — 71,4 % (45 uesoBek).
JIWIa ¢ «MHT@HCUBHBIM» U «CIIOKOMHBIM» TUIIOM
cocrtas/siid no — 14,2 % (9 uenosek). B otinune
OT PYCCKHX CPeii Ta/pKUKOB OOJIbLIIe JIUL] CO «CTI0-
KOWHBIM» Y MEHbIIIE C «a/leKBaTHbIM» TUIIOM TeM-
nepameHTa [8]. B 1jesioM, laHHbIE CBU/I€TENbCTBYIOT
0 TOM, UTO OOJIBIIMHCTBO MUTPAHTOB TayKUKCKOU
HAaLMOHAIbHOCTH XapaKTepU3yIOTCs CPeZIHUM YPOBHEM
MOBe/IeHUeCKOM aKTUBHOCTU. CUMTaeTcs, UTo 3Ta yepra
TeMIiepaMeHTa OTBETCTBEeHHA U 3a MPHUCIIOCo0eHre
K YCJIOBUSIM OKpY’Karolieit cpezibl [21].

3BeCTHO, UTO a/jaNTalMOHHO-TIPUCTIOCOOUTE THHBIE
TIPOLIeCChl, B TOM YKC/Ie U HEPBHOM cucTeMe, TpeOyroT
orpe/ie/IeHHbIX 3aTpaT SHepruy, KOTOPbIe ONpeZeIsoTCs
WHTErpajbHbIM OTBETOM OpPraHU3Ma T.e. CTeleHbI0
HarpspKeHUsl pery/asTOpHbIX cucTeM [22]. Pe3ynbratel
TIPOBEJEHHOT0 MCC/IeJOBAaHMSI BBISIBU/IU CyLlleCTBEHHbI®
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0T/INuMA B ToKa3are/six BCP y MUTrpaHTOB C pa3sHbIM
BII-Tumnom TemriepameHra.

YcTaHOB/IeHO, UTO HAaUMeHbIlIYe U3MeHeHUs! OTMe-
YeHbI y JIUI] C «a/IeKBaTHbIM» TUITOM. YBenuueHre UCC,
NI v MB-2 nipu cavkennu BB y faHHOro T™na crano
XapaKTepr30BaThCs YI0B/IETBOPUTEILHOM afianTarjven.
BrisiBneHHbie usmeHenusi BCP B aToli rpyrme BbISIBUIIO
HU3KHWX a/IalTallMOHHBIX peakiwmii (Puc. 1).

Cpeny UL CO «CTOKOMHBIM» TUTIOM Ha (hoHe pocTa
3HaueHW OOJBIIMHCTBO MoKa3aresnel (kpome bB),
HanboJiee BbIpaykeHHast SKcripeccust VL. Takue capuru
MOTYT CBUJETeIbCTBOBATh O BBIPA’KEHHBIX a/JalTTUBHBIX
peakLMsaX JaHHOIO TMIIa TeMIlepaMeHTa, UTO MOKeT
Heb/MaronpusiTHO BJUSTL Ha 3/[0POBbe MUTPAHTOB.

Y 11l ¢ «MHTEHCUBHBIM» TUTIOM TemIlepaMeHTa
BBISIB/IEHO yBeJuueHUe Bcex napametpoB BCP. U3-
BECTHO, uTO MB-2 xapakrepu3yeT BIAUSHUE BbICILIUX
BereTaTWBHBIX LIEHTPOB Ha CEPAEeUYHO-COCYJUCThIN
TTOIKOPKOBBIN L|eHTP, OTpakaeT COCTOSIHUE HeUpo-
ryMOpaabHOTO ¥ MeTabouecKoro ypoBHel pery-
nsiuuu [13], cnepoBarenbHO, IPU [JOTIOJTHUTETBHOM
HarpyskKe y 5TOr0 THUIIA Ype3MepHO MOBBIMIAEeTCS
ypOBeHb MeTabo/13Ma KOpbI.

[ToaTBepskjeHeM BhILIENPUBESEHHBIX JaHHbIX
SBJISIFOTCS TTI0Ka3aTe/iu aKTUBHOCTU PeryJaTOPHbBIX
CHCTeM, KOTOpbIe JaroT KOMILIEKCHYIO oLleHKy BCP,
TN03BOJISIOT AU depeHLIpOBaTh pa3/IvyHble CTelleH!
HarpsbkeHus 1aHHbIX cructeM [13]. TIpeacraBneHHOe
B Tab/uIle 2 pacrnpefiesieHre UCCIeyeMbIX TI0 YPOBHSIM
a/lanTaLMOHHOIO MOTeHLHasa 03BOJIsIeT OLIEHUTD BIIHsI-
HU$1 X HOBBIX YC/IOBUM MPOKUBaHKMS Ha (PyHKI[OHA/Ib-
HO€e COCTOsIHHEe OpraHW3Ma MUTPAHTOB B 3aBUCUMOCTH
ot BII-tumna.

Kak BuiHO 13 Tabmuilel 2, o6cieyeMsix C Co-
CTOSIHWEM UCTOLLeHUS Pery/IATOPHBIX CUCTeM Cpeiu
«CITOKOWMHBIX» He BbIsAB/IeHO. Cpeyu «MHTEeHCUBHBIX»
Oosbliie L] C COCTOSTHUEM UCTOLL€HUS PerymsiTop-
HBIX CHCTeM I10 CPaBHEHUIO C «aJleKBaTHBIMU». 7151
«MHTEHCUBHOI'0» THUIIA TeMIlepamMeHTa XapaKTepHO
BBICOKOEe HallpsDKeHUs peryysaTopHbIX cucteM. [1os-
TOMY I1pU IlepeMellleHUH Ha HOBOe MeCTO JKUTe/IbCTBa
JOTIONTHUTEe/TbHAs Harpy3Ka y « MHTEHCUBHBIX» THUIIOB
MOJKeT BbI3BaTh CPbIB Heclelu(pryecKrx ajjanTaru-
OHHBIX MEXaHU3MOB, UYTO MOXKeT 00yC/IOBUTh SHEP-
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Puc. 1. InHamunka nameHeHuin nokasarteniein BCP B 3aBucumMocTr BIN-TMNOB Npu NPOXMBaHUKM B HOBOM MECTE XUTENbCTBA
(nokasatenelt UCMbITyeMbIX B TagyKMKUCTaHe NpuHATLI 3a 100 %)

ﬂpMMeanme: * —okasaTesb OOCTOBEPHOCTU paSJ'IVILWIVI MeXxay nmuamm Ta[>KMKCKOM HaLlMOHaIbHOCT!, NPOXXNMBAKOLLNX

B TagkmkmnctaHe 1 B KpacHosipcke

Fig. 1. Dynamics of changes in HRV indicators depending on VP-types when moving to a new place of residence
(the indicators of the test subjects in Tajikistan are taken as 100 %)

Notes: * — indicator of the reliability of differences between tajiks living in Tajikistan and in Krasnoyarsk

rozederuTHOE cocTosiHUe. HeyoBeTBopUTeIbHOE
MpuUCIiocob/ieHre U TiepeHanpsKeHst BCeX CUCTeM
OpraHv3Ma MpH BO3/eHCTBUM pa3/IMUHBIX aKTOPOB
(kMaroreorpaduueckre, coljaabHbIe, TSHKeCThb
TPYZ0BOTO TPOL{eCcca) 3HAUMUTETbHO MOBBIIIAIOT PUCKU

Pa3BUTHUIA MATOJIOTMKA OPT'dHOB U CUCTEM, 0C06eHHO cep-
AeUHO-COCYyJMCTBIX CHCTEM. A 3TO MOXXeT CKa3bIBaThCs
Had COCTOSAHWH 340POBbA MUI'PDAHTOB. B 3aBucumocTu
OT THUIIAa TeMIIepaMeHTad XapaKTep aAdallTalquOHHBIX
peaK]_lI/Iﬁ MOXeT CyLIeCTBEHHO OT/IMUAaTbCA.

Ta6nuya 2
Moka3aTenu akTMBHOCTM PEryAATOPHbIX CUCTEM Y NINL, TaPKUKCKOI HaLlMOHaNbHOCTH, NpoXXueatouiux B KpacHosipcke
Table 2
Indicators of activity of regulatory systems in Tajiks living in Krasnoyarsk
®yHKUMOHaNbHOE COCTOAHUE PErYNIATOPHbIX CUCTEM CMOKOWHOE | ajieKBaTHOE | MHTEHCUBHOE
Functional state of regulatory systems calm adequate intensive
CocTosiHue YAOBNETBOPUTENbHON aAanTaLum 222 % 39,6 % 111%
State of satisfactory adaptation
CocTosiHue d)yl—!KLl,VIOHaJ'IbHOFO HanpsKeHus 44,4 % 440 % 44,4 %"
Functional voltage status
CocTosiHue HeyZ0BNIeTBOPUTEIbHOM afanTaumm 333 %* 132 % 22.2%
The state of unsatisfactory adaptation
COCTOsIHME UCTOLLLEHWUS PETYNIATOPHBIX CUCTEM o o
: - 4,4 % 222 %
State of depletion of regulatory systems
lpumedaHue: * — nokasaTenb JOCTOBEPHOCTU Pasinymii MeXAY «afieKBaTHbIX» CO «CMOKONHBIMUY U «<MHTEHCUBHbLIMI»
Notes: * — an indicator of the reliability of differences between «adequate» with «calm» and « intensive»
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BbiBOAbI

[Ipu cmeHe MecTa IPOKUBAHMUS HA HOBOE KJ/IMMa-
Toreorpaduyeckoe ycjioBHe B MpoLjecce afanTariuu
YBeJIMYMBAEeTCs] HAarpy3Ka Ha OPraHn3M MUTDaHTOB.
OTO TpOsAB/sAETCS B cABUTaX (GyHKLIMOHATBHOCTU
CepZieuHO-COCYMCTBIX CUCTEeM, B YACTHOCTH B MOKa-
3arenisix BCP. ConocraBnenue ganHbix BCP ¢ Tunamu
TeMIlepaMeHTa BBISIBUJIO, UTO y MUTPAHTOB C «aZieK-
BaTHBbIM» THUIIOM OTHOCUTEBLHO MeHbIlle OTK/IOHEeHUU
B 11oKa3arensx BCP, mo-BuauMoMy, ObIJIO CBSI3aHO
C pa3BUTHEM B OpraHu3Me 3TOr0 TUIA TeMIlepaMeHTa
GraronpuATHBIX HecreupuueCcKUX alanTalliOHHbIX
peakuwmii. Bosbliie OTKIOHeHUM B roka3aressx BCP
OTMEYEHO Y JIUL] «CIIOKOMHOr0» TUIa TeMIlepaMeHTa.
Takue caBUTM MOTYT CBUJETe/IbCTBOBAaThL O BbIpa-
JKEHHBIX HarpsyKeHUs aJalTUBHBIX PeakL[Ui JaHHOTO
THura TemnepameHTa. Ocob60 BeIpaykKeHHast IKCITPe CCHSI
MOYTH Bcex nokasaresieli BCP ormeueHa y MUrpaHTOB
C «MHTE@HCUBHBIM» TUTIOM TeMIiepaMeHTa. BhisiBlieHHbIe
OT/INUMSI B 3TOM TPYIITIe, 0-BUAUMOMY, ObLTH CBSI3aHBI
C BBICOKOM Y$I3BUMOCTbIO HEPBHOU CUCTEMBI 3TOTO
TUIA TeMIepameHTa. Tumnonoruyeckue 0CO6eHHOCTH
TemMIlepaMeHTa B/IMSAIOT Ha YPOBEHb afanTallMOHHBIX
BO3MOXXHOCTEM OpraHu3ma.

Takum 06pa3oM, B X0ie MCC/Ie/IOBAHUSI MbI TIPULLLTA
K CJIEAYIOIIUM BBIBOJAM:

1. Tlpu BMMSIHUM HOBBIX K/IMMaToreorpadrueckyx
YCJIOBUM Y MUTPAHTOB C pa3HbIM ypoBHeM BII-Tunom
TeMmIiepaMeHTa OTMeuaroTcs pasinuvsg B BCP;

2. Y mogei ¢ pasHbiM BII-TunoB u pa3nmyHoi
CTerneHbl0 QYHKIMOHA/IBLHOTO pe3epBa HabsroaeTcs
WH/TUBU/TyaTIbHBIN alanTal[iOHHbIN TIPOLIeCC;

3. MpsI cuuTaem, 4YTO UHAUBHU/BI, KOTOpPbIE 00-
J1aJlal0T BBICOKOM BBIP)KEHHOCTBIO CHJIbI peakLiuu
TIOBe/IeHHsI, He MOTYT 00€eCTIeunTh aZIeKBaTHBIX a/larTHB-
HBIX peakLi U MOTYT HY>KJaTbCs1 B JOTIO/IHUTE/IEHOM
MeUIIMHCKOM HaOJTFOIeHUH.
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Respiratory health evaluation of construction workers
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Abstract. Relevance. With growing economy and flourishing construction industries the comorbidities among construction
workers are also raised. They are exposed to various dust, fumes, noxious gases and vapours making them susceptible to chronic
airway diseases like Chronic Obstructive Lung Disease. The aim of the study was to evaluate the respiratory health status of
construction workers in an unorganised sector. Materials and Methods. The data collected from National Capital of Delhi
region in an unorganised sector of construction workers by using a Saint George Respiratory Questionnaire by the Institute of
Occupational Health and Environmental research, Basaidarapur, Delhi, India. All the participant response was noted and the
answers were evaluated to see respiratory health status of workers. Total 200 workers were evaluated. Total 182 males and 18
female participated in the study. Results and Discussion. 25% of workers reported poor health at the time of the survey, while only
4% of workers considered their health to be very good. Among the main complaints were indicated: cough, sputum production,
shortness of breath, chest infections, attacks of wheezing. The overall mean of Saint George Respiratory Questionnaire core was
33.55. It increases with the working period in the construction field with 21.6% for <10years and 49.1 for >30years experienced
workers, while workers with 11 to 20 years of experience, the score was 28.4. The Saint George Respiratory Questionnaire
score was 35.1 in 21-30 years of experienced construction workers. Conclusion. As a result of the study, construction workers
are found to be at high risk of various respiratory diseases and related disabilities. Participants in this study did not receive any
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treatment for respiratory problems at any clinic. This means the importance of occupational health education and the use of
personal protective equipment and safe working conditions for construction workers.
Key words: construction worker, vapour, gas, dust, fumes, respiratory diseases, Saint George Respiratory Questionnaire
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Introduction

With growing economy and development of
infrastructure, the construction industry is growing
at rapid pace and co-morbidities among workers are
also raised. Construction workers are consistently
exposed to noxious gases, fumes, vapours and dust
(VDGF). The cement generally used in construction
is called as portland cement which contains many
other chemicals apart from silica dust, one of the
particulate responsible for the silicosis and a potential
carcinogenic agent [1]. The construction workers
are exposed to various solvents while painting and
waterproofing. These vapours are not only neurotoxic
but also cause airway abnormality apart from their
malignant potential [2—4]. The exposure to solvent,
welding fumes have variable effect from mild
symptoms like rhinitis to autonomic dysfunction as
well as respiratory airway disease [5, 6]. The welding
fumes also contain gases like ozone, nitrogen oxide,
carbon monoxide significantly affecting human health
directly due to inhalation of gases and indirectly
due to greenhouse effect of the emissions [7]. The
construction workers constitute a group of workforce
encompassing the construction labourers, painters,
plasterers, welders, craftsman working with stone
and bricks, tile installer, carpenter etc. Apart from the
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VDGF exposure they are continuously exposed to heat,
vibrations, and poor ventilation at workplace moreover,
working in ergonomically unsuitable conditions makes
them susceptible to musculoskeletal manifestations.
The respiratory manifestations in construction
workers ranges from small airway diseases, Chronic
obstructive Lung Disease, Occupational asthma,
interstitial lung diseases (ILD), bronchiectasis to
malignancies like mesothelioma among roof installers
exposed to asbestos dust [8—11].The contribution
of occupational diseases in the causation of chronic
obstructive lung diseases (COPD) is approximately
15 % [12]. Despite advancement in technical aspects in
construction industry, with introduction of automatic
machines for painting, prefabricated construction with
availability of personal protective equipment for the
spectrum of construction professionals, the incidence
of the morbidity is decreased but the other side of
the story is the construction workers under umbrella
of unorganised sector, where these modern technical
amenities are sparse and this applies to the organised
sector as well. The best way to prevent this is early
detection and treatment.

The Saint Georges Respiratory Questionnaire
(SGRQ) is for present health status of person with
airway disease [13]. The prevalence of respiratory
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symptoms was documented as high as 60 % in one
study in construction workers [14]. The rationale
behind the use of SGRQ questionnaire was to see
the prevalence of respiratory complaints among
construction workers in an unorganised sector. Since
workers in unorganised sector have to depend on
public health sector/private for their healthcare needs
which is already overwhelmed with numbers. So the
data pertaining to occupational induced respiratory
disorders are sparse. To add to this is poor training
pertaining to occupational health and time constraints
makes healthcare worker at disadvantageous position.

Materials and Methods

This is a prospective observation study conducted
between March 2019 to September 2019. The data was
collected from construction worker by the Institute
of Occupational Health and Environmental Research
(IOHER), Basaidarapur, Delhi, India. All patients
voluntary gave informed consent to participate in the
study according to the Helsinki Declaration of the
World Medical Association (WMA Declaration of
Helsinki — Ethical Principles for Medical Research
Involving Human Subjects, 2013) and personal data
processing. The study was designed to assess the
respiratory symptoms problem among construction
workers who were exposing to various vapour, gas,
dust and fumes at construction sites. The sample size of
study was calculated with the help of online software.
With confidence level of 90 % and confidence interval of
5 % in total populations of 700 construction workers in
the study location, the calculated sample size was 196.
We enrolled 240 consecutive workers for Saint George
Respiratory Questionnaire (SGRQ). A Hindi Validated
Saint George Respiratory Questionnaire (SGRQ) was
used [15]. The SGRQ total score ranges from 0 to 100
and higher the score means more limitation in function.

The written consent from each worker for study
participation was taken at the time of registration after
explaining the detail of study and their willingness.
Eleven patients refused for written consent were
excluded from study. The study included construction
workers with age of more than 18 years with history
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of working in construction industry for at least 5 years
i.e. participants were at least 23 year on the date of
the study. There should also be history of exposure to
vapour, gas, dust and fumes in combination or at least to
one for Syears.The workers with co-morbidities, which
may have impaired the SGRQ score like Hypertension,
Diabetes, Cardiovascular disease, chronic respiratory
disease, thyroid disorders, obesity and persons with
physical deformity were excluded from the study. All
the participants had their primary education up to 5th
standard hence all forms including SGRQ were filled
by the participants only. Only briefing about the nature
of questionnaire was explained to all the participants by
one surveyor. In case, patient is unable to understand
the question, it was explained to him/her in detail in
Hindi by the questionnaire administrator.

Along with the SGRQ, all the enrolled workers
demographic profile was also noted including age, sex,
state they belong to, smoking habits, history of alcohol
intake, tobacco intake, history of previous comorbidities,
nature of job and duration of job, hours of duty/week
and present place of stay. The enrolled worker also
undergone for anthropometric data with Pulse, blood
pressure along with systemic examination to rule out
any asymmetry, deformity in alignment and posture.

Data collection

The Hindi translated and validated SGRQ
questionnaire was given to all the participants. All
the participants were from age between 23—65 years
(age wise distribution: Fig.1). The nature of job of
participants is depicted in Figure 2. The questionnaire
was validated for 12 month recall period originally and
it is then also validated for 3 months and 1 month’s
recall period [16].

Statistical analysis

The statistical analysis was done using SPSS
software 21.0 and the level of confidence was set to 5 %.
The response rate was recorded 100 %. Continuous data
is presented as mean with standard deviation or median
and inter-quartile range (due to extreme values) and
categorical data is presented as percentages. Descriptive
data is presented as bar diagram.
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Results and discussion

Total 200 workers were enrolled and evaluated.
Total 182 males and 18 female participated in study.
More than half (55 %) of the participants were smoker.
The mean age of participants, age group, total work
experience, working hours with other demography
is mentioned at Fig. 1 and Table 1. About 65 % of
participants were living in the same construction site
moreover their kitchen and living room was same.

Fig. 1. Age wise distribution of participants

according to the job profile and SGRQ score is depicted
in Fig. 2, Fig. 3 and Table 2.
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Table 1.
Demographic profile of the participants 0
<10years 11-20years 21-30years >30years
Parameters Mean + SD/N% Median | Min-Max Work experience in years
Fig. 3. SGRQ score of participants according to work
Age 40.53 +9.45 42 21-65 experience
Male 182(91 %) - -

Female 18(9 %) - - Table 2.
Duration of smoking 16.34+7.98 16 2—-30 SGRQ Scores in relation with work experience
Working experience 18.66 + 8.67 20 0.5—35 Work experience <10 11-20 21-30 231

years years years years
SGRQ Scores 21.6 28.4 35.1 49.1

The overall mean SGRQ score of all participants
was 33.55. It increased with the period of working in
the construction field with the score 21.6 for workers
with <10 years’ experience to 49.1 in workers with
>30years of exposure to construction industry. As the
duration of work experience increased, the SGRQ score
was also increased. In workers with 11 to 20 years of
experience as a construction worker, the score was
28.4. The SGRQ score was 35.1 in 21 to 30 years of
exposure group of construction workers. Stratification
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In the Part I of SGRQ questionnaire, 25 % of
workers described themselves in the bad status of
health at the time of the study, while only 4 % workers
felt that they were at very good status of health. 34 %
of workers complained of cough on most of the days
in the preceding one month follow by 25 % had cough
only when they had chest infections while 23 % did
have cough on a few days a month and 18 % did not
had cough at all. For phlegm complaints, 30 % of
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workers were symptomatic on most of the days in a
month and 28 % had phlegm complaints while had
chest infections while 22 % had no such feature with
20 % had phlegm complaints on few days a week.
Breathlessness was present in 22 % of workers on
most of the days follow by 7 % workers during chest
infection whereas 57 % of workers had no such
symptoms while 14 % participants had breathlessness
on few days in a week. The wheezing attacks was
noted in 26 % of cases on most of the days, 25 %
during chest infection and no such manifestation in
preceding one month in 32 % of workers while 17 %
had breathlessness on few days in a week. About 19 %
of cases had 3 episode of chest related problems while
2 % had more than 3 episodes,14 % had 2 episodes,
15 % had 1 episode of chest trouble while 50 %
participants had no episodes of chest related problems.
When it was about the worst attack of chest trouble,
it was seen in 51 % of workers for less than 1 day, in
25 % of workers for 1 or 2 day, in 22 % for 3 days or
more follow by 1 week or more in 2 % of individuals.
Nearly 16 % subjects felt that every day was a good
day in the last month while 41 % felt that every day
was nearly good whereas 30 % experienced 3 or 4 good
days, 9 % participants felt that they had 1 or 2 good
days and 4 % felt no good days in the preceding month.
The limitation of our study is unavailability of
pulmonary function tests reports of the participants.
The construction workers constitute a significant
proportion of unorganised sector, which is the 2nd
largest workforce in the world [17]. The morbidity
among construction workers varies from psychological
distress, musculoskeletal disorder, airway disease [18,
19]. The continuous exposure to hazardous vapours,
gases, fumes and dust leads to airway abnormality
moreover, the workers living in the same premises
after working hours are exposed to local environmental
pollution affecting their health on top of the working
exposure effect, like in our case, 65 % of participants
were living, where kitchen and living room was same.
The cement dust contains various chemicals like
calcium oxide, silicon oxide, aluminium trioxide, ferric
oxide, magnesium oxide and the role of these toxins
in the causation of airway disease is well known [20,
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21]. The construction labour gets exposed to the cement
dust while unloading or emptying of cement bags apart
from muscular sprains and strains while lifting these
bags. The chemical in the cement has irritant and
Pneumoconiotic properties [22]. The dust size of cement
particle is 0.5—55 micron [23]. The particles of size
less than 5 microns can reach the tertiary bronchus and
alveoli and initiates inflammatory response. The bigger
size particles get trapped in the airways and causes
irritation and local inflammatory response manifesting
as wheezing or chest heaviness as in our case, 15.56 %
(n=14) non-smoker and 34.55 % (n=38) smoker were
having wheezing on most of the days in the preceding
month from the date of study [24].

The plasterers are involved in the plastering of wall
to make finished surface. Their nature of work exposes
them to physical, chemical hazards apart from injury
due to ergonomically unsuitable working positions like
working at heights. The Chemical hazards include the
contact of cement with the skin causing dermatitis,
eczema due to the chromates or dust induced lung
disease [25]. The plaster of Paris (POP) and cement
both acts as respiratory epithelium irritant and it may
also contain less than 5 % of crystalline silica, which
on overexposure cause silicosis and cases pertaining to
silica dust exposure and its lung manifestation are well
documented [26]. The Physical hazards are due to the
working at extreme of temperatures or exposure to noise
from the tools apart from the risk of musculoskeletal
injuries from working at heights due to fall or slip.
Apart from construction labour and plasterers, roofers
also are exposed to cement dust and POP. Though
asbestos roofs are scarce now but in maintenance of
old constructed premises, roofers may get exposed. The
manifestation of asbestosis ranges from Pleural plaques,
pleural thickening, Interstitial lung disease (ILD) to
malignancy [27].

Welders job profile is one of the challenging
professions. It includes Pipe welding, window or door
grill installation, duct installation. Welders are exposed
to welding fumes apart from the local environmental
pollution. Welding fumes exposure not only cause
airway disease but also manifest with autonomic
dysfunction [28, 29]. The gases emitting from welding
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can cause pulmonary oedema and obstructive lung
disease apart from greenhouse effects [30, 31].

Conclusion

The participants of this questionnaire-based study
were not on any treatment from any clinic/hospital for
their respiratory ailment. This signifies the reality of
unorganised sectors encompassing the construction
workers and the importance of occupational health
education and use of personal protective equipment
and safe working environment are immediate things
to be addressed. The high SGRQ score in relation with
total work experience have positive correlation. Our
study also signifies incidence of respiratory symptoms
in the construction workers, providing evidence of
occupational contribution in the respiratory disease.
The scenario like in our case could just be tip of iceberg
and actual condition need to be investigated further.
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OueHKa COCTOSIHUA pecnMpaTOPHOro TpaKTa cTpouTenen
C NMOMOLLbIO aHKETUPOBaHUSA
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MHCTUTYT MeUIMHCKIX HayK M UCCIIe0BaHUI rOCYapCTBeHHOT0 CTpaxoBaHus, Bacaiidapanyp, Hbio-Zleau, HOus
MHCcTUTyT 3ab0/1€BaHuU rPyJHOU K/1eTKH Bannab6xas Ilarens, YHueepcumem Jenu, Jenu, UHous
SHarMoHanbHBINA HHCTUTYT TyOepKysie3a U pecrupaTopHbIX 3aboneBanuit, Maxpayau, Jeau, HHous
‘MeauIMHCKUH Kostepk Bapaxmana Maxaeupa CadaapmkyHr, Heto-Zeau, MHous

< omkarchoudhari@yahoo.com

AHHoTanusa. AkmyaibHocmb. C pOCTOM 5KOHOMMKH M pa3BUTHEM OTPAC/IM CTPOUTEbCTBA YBEINUMBAeTCSl KOJTMUECTBO
COMYTCTBYHOLIMX 3a00/IEBAHUI CPe/IY CTPOUTETbHBIX PAOOUKX: OHU MOJIBEPralOTCs BO3EHCTBUIO PA3/IMUHOM MbUTH, bIMA, SII0BUTHIX
ra3oB U MIapOB, UTO Jie/IaeT UX BOCIPUMMYMBBIMU K XDOHHUYECKUM 3a00/1eBaHHUSIM /IbIXaTe/lbHbIX MyTel, TaKMM KaK XpOHUUeCKast
o0cTpyKTHBHAsK 60/1e3Hb JierkuX. Llebto uccnedogaHus 6bLia OLieHKa COCTOSTHUSL PeCIMPaTOPHOTO 37I0POBhs pab0UHX-CTpOUTeNerd
B UaCTHOM ceKTope. Mamepuabl u Memoobl. [JaHHbIe, COOpaHHbIe B CTOIMYHOM pervioHe /leny B HeOpraHU30BaHHOM CEKTOpe
CTPOUTE/IbHBIX PAOOUMX C MOMOIIILIO OMPOCHUKA PeCMPATOPHbIX 3ab0eBanuit Cesitoro ['eoprusi, mpoBeieHHOTO IHCTUTYTOM
WCC/IeloBaHNH B 001aCTH TUTHEHBI TPYZA U OKpY»Katolieli cpesibl, bacaiigapamnyp, Jem, VHaus. Bce 0TBeThl yUaCTHUKOB ObLTH
3arMCaHbl, ¥ OTBEThI ObUTH OL|eHEeHbI, UTOObI YBUIETh COCTOSTHYE PeCIMPAaTOPHOrO 3/10poBbs pabounx. Beero 6b110 orjeneno 200
pabouux. Bcero B vcciiejoBaHUM MPUHSIH yuacTrie 182 My>kurHbl U 18 >keHIMH. Pe3yibmambl u obcyxcoeHue. 25 % pabounx
yKa3saJii Ha IJI0X0e COCTOSTHUE 3/[0POBbsi HA MOMEHT UCC/IeZIOBaHuS, B TO BPEMsI Kak TOJILKO 4 % pabourx CUMTalH, UTO COCTOSIHUE
WX 3/10POBbs1 04eHb xopotiee. Cpeit 0CHOBHBIX »Ka100 YKa3bIBa/IUCh: KallleJlb, BblJie/IeHHe MOKPOTBI, O/IBIIIKA, MHEKIMH TPYIHOM
KJ/IETKHU, MPUCTYTIbI CBUCTSIIErO Abixanus. OOIui cpeanuii 6aut orpoCcHUKa pecriupaTopHbix 3aboeBanuti Cestoro I'eoprus
cocraBui 33,55. OH yBeJIMUMBAETCS C TIEPUOJIOM PaboThI B cTpouTesbHOM cdepe ¢ 21,6 % anst <10 net u 49,1 as >30-1eTHUX
OTBITHBIX PaboumXx, B TO BpeMsi Kak y pabounx co crakeM oT 11 zo 20 et moka3aress coctaBun 28,4. OLjeHKa OMpOCHUKA
pecriupaTopHbIx 3abosieBanuii Csitoro I'eoprust coctaBuna 35,1 y crpoureneii co craxkem 21—30 seT. Bbigoob!. B pesynbrare
WCCIeIOBaHUS 0OHAPYKEHO, UTO CTPOUTEJTH MO/[BEPTalOTCs BHICOKOMY PUCKY Pa3/IMUHbIX 3a00/1eBaHUH [[bIXaTeTbHbIX MyTekl
Y CBSI3aHHOM C HUMHU MHBaIUJHOCTHU. YUYaCTHUKU JJaHHOTO MCC/Ie[0BaHUs He T0JTyyaad HUKAKOTro JIeueHusl peCcrlIMpaToOpHbIX
3a00/1eBaHUM HU B OfIHOM K/TUHKMKe., ITO 03HAUaeT Ba)KHOCTh MPOCBEIIEHUs 110 BOMIPOCaM TMTHeHbI TPY/a U UCIO/Ih30BaHUsS
Cpe/iCTB MH/IUBH/ya/IbHOM 3aIUThl U 0e30MacHbIX YC/IOBUH TPY/a CTPOUTENILHBIX pabounXx.
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AnHoTamms. AkmyaabHocms. [IpejoTBpaltieHre pa3BUTHS MOCIEO0NePALIOHHOTO OCTPOTO PeCITMPATOPHOTO JUCTPeCC-CHH-
JipOMa TIpY OTIepaLyisix Ha HUCXOZSILEM OT/iesle TPYAHOM aopThl NOBbIIaeT 3(dheKTMBHOCTE Tepartiy. VccrieioBaHe MOBPeK/eHHst
KOMIUIeKCa CypdaKTaHTa IpH UIIeMHH U periepdy3uu JTeTKUX sIBsSeTCs akTyaIbHBIMH, TaK Kak TpeArosiaraeT mpoduiakTiueckoe
rpUMeHeHHe Tpernapara Cyp@akTaHTa Mpy orepalysx Ha HUCXOJSILeM OT/esie IPYAHON aOpThI, /i1 KOTOPBIX XapaKTepeH
BBICOKUI PUCK Pa3BUTHSI ITOC/IEONIEPALJMIOHHOTO OCTPOTO PeCIMPaTOPHOTO JUCTPeCcC-CUHAPOMa. Leab ucciedosaHusi: TIOBBICUTh
3¢ deKTUBHOCTE (PapMaKoIOTHUeCKOW U PeCITMPAaTOPHOM Tepaltii OCTPOTO PeCUPaTOPHOTO AUCTPECC-CHUHAPOMA, a TaKXKe
BBISIBUTH POJIb Cyp(haKTaHTHOW CHUCTEeMBI JIETKUX B BO3HUKHOBEHHH BOCIIa/ieHust Ha (oHe TyOepKysie3a U pa3BUTHHA MEXaHU3MOB
pereHepawLn, KOTOPbIe BIMSIOT Ha TeueHre U UCXo7 3abosieBaHust. Mamepuasbl u Memoobl. B ucciejoBaHUM MPUHSUTH y4acTHe
24 yenoBeKa, U3 HUX MalMeHTHI-I00POBOIBLEI B KOMMYeCcTBe 14 ye/loBeK, UMEIOIINX AUarHOCTUPOBaHHOe 3abosieBaHue
PecrnMpaTopHOTro XapakTepa, B 0CTPOM TeueHHH. Bbibopka B 14 uesioBek c)opMHpPOBaiach NCKIFOUUTETBHO W3-3a COOTBETCTBHS
JlAaHHBIX TAL[MeHTOB KPUTEPUSIM BK/IIOUEHHs: Ha/lMuKe OCTPOT0 PeCclpaTOpHOro AWCTPecCc-CHH/IPOMa pas3/IMuyHOro reHesa.
Pesyabmambt u obcysicoerue. [isi KOMIUIEKCHOTO 17ab0paTOPHOTO OTpeiesieHNsi IPUMEHSICS anrOpPUTM, KOTOPBI COOTBETCTBOBA
roCyJapCTBEHHOMY CTaHAApTY, /11 NAeHTU(YKAIK OCTPOTrO PeCIIpaToOpPHOro JUCTpecC-CHHAPOMa. [Ijist KaXKj0ro yuacTHHUKA
JKCIepUMEeHTOB TIpe/irioiaraiach pa3paboTka myiaHa jJedeOHBIX poLeyp C YUeTOM WHAVBHAYaIU3aly U CTaHAAapPTH3aLUH.
Bbi600bI. OTeMbHbIEe Pe3yIBTUPYIOLHe JaHHbIe COOpaHbl OTHOCHUTEBHO JIETOYHOM CUCTeMbI Cyp(haKTaHTHOTO THIIA, YTO
TIpeJICTaBIeHO B (hopMaTe KOMITAKTOPHON MOJie/d. 3/1eCh OTPayKeHBI Psifi 6a3MCHBIX KOMITIOHEHTOB, KOTOPbIE KITaCCU(DULIUPYHOTCS
10 KJIETOYHOMY U Hek/leTOuHoMY daktopy. [Ipu 3Tom cybcTaHus-cypdakTaHT ClIoCOOCTBYET YMEHbBILIEHHIO BhIPaKeHHOH
OTEYHOCTH, UTO TO3BOJISIET CYLIeCTBEHHO CHU3UTH MPOLIeCC «CKJIeMBAHHS» albBeOISIPHBIX CTPYKTYP TIpH Boxe. Bce 310
CKJIa/IbIBA/IOCh B HOPMAJIBHYIO CUCTEMY ra30BOr0 0OMeHa B JIETOUHBIX CTPYKTYPAaX, BK/IIOUast KOHTPOJUIMHT MYKOLIMTUTapHON
CHCTeMBbI, BBICTYTIAIOIIeH B Ka4yeCTBe HaTyPaabHOT0 CTUMY/IATOPA (DYHKIMHU a/IbBeosSIPHBIX Makpodaros.

KiroueBsble €J10Ba: JIerouHbIN CypGhakTaHT, MaLeHT, OCTPObI peCrMpaTopHbINA AUCTPeCC-CUHAPOM, OpOHXMaIbHas acTMa,
pHCK
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Development and functional significance
of the pulmonary surfactant system
Ruslan K. Shakhbanov g, Madina N. Asadulaeva ', Saidat N. Alieva ', Alima A. Alimkhanova

Dagestan State Medical University, Makhachkala, Russian Federation
> djami_ramazanova@mail.ru

Abstract. Relevance. Prevention of the development of postoperative acute respiratory distress syndrome during operations
on the descending thoracic aorta increases the effectiveness of therapy. The study of damage to the surfactant complex during
ischemia and reperfusion of the lungs is relevant, since it involves the prophylactic use of the surfactant preparation during
operations on the descending part of the thoracic aorta, which are characterized by a high risk of postoperative acute respiratory
distress syndrome. Objective: to increase the effectiveness of pharmacological and respiratory therapy of acute respiratory distress
syndrome, as well as to identify the role of the surfactant system of the lungs in the onset of inflammation against the background
of tuberculosis and the development of regeneration mechanisms that affect the course and outcome of the disease. Materials
and Methods. The study involved 24 people, including 14 volunteer patients with a diagnosed respiratory disease in an acute
course (while the whole group received the drug from the study as an additional therapy). The sample of 14 people was formed
solely due to the compliance of these patients with the criteria that were established before the start of the study of the drug,
which had postoperative acute respiratory distress syndrome of various origins in their diagnosis. Results and Discussion. For a
comprehensive laboratory determination, an algorithm was used that corresponded to the state standard to identify postoperative
acute respiratory distress syndrome. For each participant in the experiments, it was proposed to develop a plan of treatment
procedures, taking into account individualization and standardization. Conclusion. Some of the resulting data are collected with
respect to the surfactant pulmonary system, which is presented in a compactor model format. A number of basic components
are reflected here, which are classified according to cellular and non-cellular factors. At the same time, the surfactant substance
helps to reduce the pronounced swelling, which can significantly reduce the process of «sticking» of the alveolar structures
during inhalation. All this added up to the normal system of gas metabolism in the lung structures, including the control of the
mucociliary system, which acts as a natural stimulator of the function of alveolar macrophages.

Key words: pulmonary surfactant, patient, postoperative acute respiratory distress syndrome, bronchial asthma, risk
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BeeneHue

Ha cerofusiiitamii leHb ¢aKToOphI MPOrpeccupoBa-
HUS TIOPa>KeHHUs1 ITapeHXUMbI JIeTOYHOW CHUCTeMBbI I1pefi-
CTaBJISIFOT TIPO0/IEMATHKY C/IOXKHOTO TeHe3a, TIPU 3TOM
He UMeI0T I10JIHOW KapTUHBI HAYUHbIX JJaHHBIX. Bechb
KOMILJIEKC 3TOTO BOTIPOCA SIB/ISIETCSI TIePBOTIPUYNHON
TOTO, YTO HEeT MPSIMOM T0/I0KUTETbHON JMHAMUKU B Te-
YeHHH MaTOJIOTHH, a TAaK)Ke BbICOKA JIeTa/IbHOCTb CPeiv
NaLMeHTOB, MepeHeCIINX pecnypaTopHble MaToI0Tu|
U octpoe noBpexzaeHue jaerkux (OITJT). Ha nepBblit
TIaH BBIXOUT HE0OXOANMOCTh KOMIIJIEKCHOTO TTOZIX07a
K JiedeHH0 3abosieBaHmii [1].

B nocnefgHue rofpl TpyZlaMy MHOTHUX yYeHHBIX
W3y4aroTCsl MyTH Pa3BUTHSI OCTPOM TapeHXUMAaTO3HOM
He/l0CTaTOYHOCTH, PACCMaTPUBAIOTCS METO/IbI Jleue-
HUSI OCTPBIX NTaPeHXUMAaTO3HBIX TTOPA’KEHUH JIeTKUX.
[eTanbHbIM aHaau3 JaHHBIX, KOTOPble UMEIT MeCTO
BO BpeMsi TepareBTUYeCKUX MaHUTTYJISLUN [/1s Tariy-
€HTOB aKTMBHOI'O Bo3pacTa (Io/jBep>KeHHbIX OCTPOro
pecrnypaTropHOro AUCTPeCcCc-CUHAPOMA Pas3/IMuHOro
NIPOUCXOXK/|eHsI) U Halle/IeHHbIM Ha pa3/IMuHble Bapy-
aHTBI MTPOBe/IeHNsI TeparieBTHUeCKOro BMelllaTe/TbCTBa
(He pecrIpaTOpPHOTO U PeCIMPaTOPHOr0), 03BOJISIET
cZiesiaTb HEeCKOJIBKO BBIBO/IOB:

— TIpU BBITIOJIHEHHUU PabOTHI B 0OJie 3peHus
BKJ/TIOUA/IMCh BEKTOPHI BO3/[eICTBUS MMaTTEPHOB pe-
CMUPATOPHOTO THIIA, YTO CTIOCOOCTBOBAIO peasr3aliu
TeparneBTUUeCcKOro 3gdeKTa U3 MO3ULIMOHHOTO MOAX0/a;

— HCIO/b30Ba/IMCh TaKue crieuduueckre MeTo-
JIVIKH, KOTOPbIe 3aK/TF0Ya/IMCh B aripo0aLiuu >KUAKOCT-
HOT'O /IbIXaHWs ¥ TIPUMeHeHNH J1IeKapCTB ((PTOpUCTbIN
yraepon).

XHUMHOTepanus MoCayKUa JOMOJHUTeTbHbBIM
HarpaB/ieHHeM B 3TOM BOTIPOCe JiedeHHUsI BBITTO/THSIO-
jasi QyHKLMIO yCTpaHeHUsl TOKCHUYeCKUX 3¢ ¢heKToB
TP 3KCTPAKOPIIOPAaJbHOM TTPUMeHeHUH, KOPPeKTH-
pylolllee BO3/ieiiCTBHe Ha BOAHBIN OasnaHC U BbIpa-
60TKy ropMOHOB. BMmecTe c TemM B KaueCTBe OJHOM
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13 UHHOBaLIMOHHBIX METO/UK JIeueHUs NTopakeHust
JIeTOUHOM CHCTeMbI MOXKHO BbI/Ie/TUTh UCTIONb30BaHKe
HOBOT'O TUIIa MPOIOPLMOHA/BHON BCIIOMOraTebHON
BeHTW LMY (PAV), nonyuuBiuiero HasBanue (Cyp-
dakranT-BL) [2, 3].

CypdakranT BL nipezicTaBisieT co60¥ BBICOKOOUH-
I1leHHbII HaTypasibHbIM Cyp(aKTaHT U3 JIerKUX KPYITHOTO
pOraToro CKoTa B BH/je KOMITJIeKCa BellleCTB U3 CMeCH
docdonunugoB 1 6eKOB, aCCOLIMHMPOBAHHBIX C Cyp-
(hakTaHTamu, 06/1ajaeroIHi ClT0COOHOCTBIO CHIKATh
TIOBEPXHOCTHOE HaTsPKeHUe Ha ITOBePXHOCTH JIETOUHbIX
aibBeoJI, TpeJ0TBpalljasi UX KOJIJIATC ¥ pa3BUTHe aTe-
nekTa3oB. HauanbHble cTafivu u3MeHeHUs CypdaKkTaHTa
(bUKCHPYIOTCSt UMEeHHO O71arofiapst y/IbTPacTPyKTYPHBIM
0Cc006eHHOCTSM CTpPOeHusi ero MeMOpaHHbIX 06pa3oBa-
Huii (Puc. 1).

Puc. 1. HavanbHasa ctaans nameHeHns cypdakTaHTa
Fig. 1. The initial stage of surfactant change

OHM MMeIOT pa3Hble XapaKTepPUCTHUKH M0 Mepe
pasBUTHS BOCIaauTenbHOro rnpotecca. K npumepy,
eC/I1 y MalyeHTa UMeeTCsl TopakeHre JIeTOUHOU CU-
CTeMbl, KOTOpOe ObLIO aCCOLMMPOBAHO C 3ab0/eBaHIEM
TyOepKy/e3oM, To pakTopamu, OrpeZesisioIMMH BOCIa-
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JIATEJTHHBIN MPOLIeCC U CTereHb ero arpeCCUBHOCTH TIPU
pacIpoCcTpaHeHrH, OyIyT UCK/TIOUHTE/TbHO ITOKa3aTeTn
TI/IOIIA/IA BOBJ/IeUEHHs B oUar TopakeHusi [4].

MaTepMan bl n METOADbI

st jaHHOM paboThI OblTa chopMUpOBaHa paH/I0-
MH3UpPOBaHHas BLIOOPKA U3 MalieHTOB-A00pOBOJbLIEB
B KoiuecTBe 14 uesioBek, KOTOpbIe ObI/IM 0TOOPaHBI
Y3 ynciia 17 naiyeHToB, UMEeIOLUX AUarHOCTUPOBAaHHOE
3abomeBaHue pecrIpaTOpHOTO XapakTepa, B 0CTPOM
TeueHuU (TIPU 3TOM BCs PyMIa roJjiyyasa B KauecTBe
JIOTIO/THUTe/IbHOU Teparuy rperapar U3 UCC/Ie/l0BaHus).
Y Bcex marueHToB ObLIO MoyueHO WH(OPMHUPOBAH-
HOe CoIVIacve Ha y4yacTve B UCC/IelOBaHUN COIVIACHO
XenbrCUHKCKOM fieKiapalu BceMupHoO# MeauIUH-
ckoit accoruat (WMA Declaration of Helsinki —
Ethical Principles for Medical Research Involving
Human Subjects, 2013) 1 06paboTKy mepcoHa bHbIX
JaHHbIX. Bribopka B 14 uenioBek copmupoBanach
TOJIBKO MCKJIFOUUTE/IbHO K3-3a COOTBETCTBHUS [JaHHBIX
MalyeHToB Ha MpeJMeT KpUTepreB, KOTOpbIe YCTaHaB-
JIMBAJICh T1epeJ, CTapTOM UCCJIe0BaHus Iperiapara
(uTo MOATBEP)KAETCS 3ar0THEHHBIMY TTPOTOKOJIaMHU,
JarupoBaHHbIMU 17 utoHsi 2020-ro roga). Beero yua-
CTHe B UCC/IeOBaHUU Obla 3a/jeficTBOBaHa BEIOOPKA
13 24-X yes0BeK, KOTOpble UMeJ/r B CBOeM JHarHose
OCTPBIN pecnpaTopHbIi AucTpecc-cuuapoM (OPIC)
pas/IMuYHOro reHesa.

[TepBrMYHO MepoONpUATHS MPOBOAUIUCH M0 OMpe-
JleJIeHUI0 COCTOSTHUS 37,0POBbsi N30paHHOM TPYIIIIEI
TaI[ieHTOB, KOTOPbIe /TO/DKHBI ObUTH OBITH OOJBIIIE
BO3pacTa 14-TH JieT, ¥ Y KOTOPBIX IPUCYTCTBOBa/Y 1abo-
PaTOPHO MOATBEP’KJEHHbIE TeCThl, JeMOHCTPUPYIOLLEe
Hamuue OPZIC. [Inst 1abopaTopHOTO KOMITJIEKCHOTO
onpejie/ieHuUsl MPUMEHSIJICS alTOPUTM, COOTBETCTBY-
IOIIWI TOCYAapCTBEHHOMY CTaH/apTy, He0OX0UMBbIiA
st unentudukarmu OPC. Juddepentmariys Obiia
TNpou3Be/ieHa Ha OCHOBe OT/ie/bHbIX ()aKTOpPOB, KOTOpbIe
JIOJDKHBI ObUTH OBITH UIeHTU(ULIMPOBAHBI Y OT/AE/TBHBIX
nrofei BeIOOpKH [5, 6]:

— HeT MPU3HAKOB MOPaKeHUs CepZAEUHOMN MBILLILIbI,
6o ke MaTONOTHH KOPOHAPHOU apTepuu B OCTPOU
thaze;
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— OTCYTCTBYET siBJIeHHe OTeUHOCTH B JIerOYHOM
CUCTEMe, a TAK)Ke HeJOCTaTOYHOCTB JIEBOT'O JKeTyA0ouka
cepana;

— OPIIC He cTano cieicTBUeM NPUCYTCTBUSA
KaKUX-T100 3a00/1eBaHHI XPOHUYECKOTO TeHe3a;

— HeT BBhIPa)KEHHBIX WIH YCTAHOB/IEHHBIX TI0pa-
YKeHUI TOJIOBHOTO MO3Ta /M €r0 COCY/IOB.

Kpome 3Tor0 Ob1T AOTIO/THUTETLHO BBe/IeH KpHUTe-
PHIA, COTJIACHO KOTOPOMY TAIIMeHT MOT OBbITh 0TOOpaH
B KOHTYP [JaHHOTO 5KCIIePMMEeHTAa TOIbKO NPY HaTMYUr
TIOATBEPIKJ€HHOM TUTIOKCEMUU C COXPAHSIOIIUMCS
ypossem (PaO,/FiO, <200). BaxxHo 66110 y4ecTs,
YTO ee YPOBEHb [JO/DKEH ObITh OIMHAKOB JIaXKe TI0CIe
TIpUBe/IeHYsI KPOBSIHOTO /IaB/IeHUsI B HOPMY B LUKJIe
B/IOXOB U BbIIOXOB IPY HOPMa/IbHOM /IbIXaHUH.

[Tepen Tem, Kak ObLIO OCYIIIeCTB/IEHO TTPOBeJeHIe
9KCIIEPUMEHTOB, [I/II KaXKI0TO YUaCTHUKA FPYTITbI ObLT
TIPeZIJIOKEH TaKOW JIMMUT CTapPTOBOT'O MOJIOKUTETbHOTO
JaBneHus B KoHLe Bbifoxa (ITJKB), mpu KoTopoM MOX-
HO ObLI0 TI0/106pAaTh TAPMOHUYHOE COUeTaHHe BJIOXOB
Y BbIOXOB. [1py 9TOM yKa3aHHbIe BbIllle 3HaUeHUsI
JIOJDKHBI OBLTH HAINPSIMYIO KOPPEJTMPOBATh C TMKOBBIMHU
TOUKAaMM 110 CaTypaliy KMCI0poJa B apTepuabHOM
KPOBOTOKE, a Tak)ke MpoLiecc AU Py3HOro paCTBOPeHHUs
KUC/I0pOZia 10JKeH ObLT Obl OBITH MaKCcHUMasieH. Bce
YUaCTHUKHU TPYTITbI ObL/IM TIOBEPTHYTHI TIATETBHOMY
00C/1e[0BaHMIO C IPUMEHEHHEM arlapaToB UCKYCCTBEH-
HOW BEHTWISILIUY JIETKKX (MMEIOLLUX KOHTPO/IUPYEeMbIi
3arac Bo3ayxa), /s ueHTUhUKalMi HU30BOTO TTHKa
B [OTOKE WHCMUPATOPHOTO TUMa. [Ipu 3TOM peru-
CTPUPOBA/IUCH TTOKA3aTe/ v, KOTOPbIe AO/KHBI ObUIH
Ob1TE — JIO — B Ainaria3oHe ot 6 0 8 MIWITM/TUTPOB
Ha KWJIOTpaMM, JaBjieHre 00si3aTelbHO MeHee 35 CaHTH-
MeTpOB BOJSIHOTO cTon10a [7, 8]. I/ KaXKaoro yuacTHU-
Ka KCIIePUMEHTOB TIpe/[riosiaraiach pa3paboTKa IjiaHa
neueOHBIX TIPOLIeyP C YYEeTOM WHAUBUYa/IA3allii
Y CTaHlapTH3alUu.

Tabnuua 1 mpefcrassisieT faHHbBIE TT0 00CIem0-
BaHHBIM O0JIBHBIM B 3aBUCUMOCTH OT I10/1a ¥ BO3pacTa
(110 ocHOBHBIM 3a00/1eBaHUSIM, KOTOPbIE CTa/Ii TIPHUUU-
Hoi1 pa3sutusi OPZC).

PacrnipefiesnieHrie yuacTHUKOB 5KCIIepYMeHTa po-
W3BOZM/IOCHh HAa OCHOBE MPUHA/IJIe)KHOCTH K OFHOM
U3 KnaccubrKaiii,
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Tabnuya 1
PaspeneHne naLueHTOR Mo nony, Bo3pacTy u reHeaucy OPAC (N=24)
lpynna leHpepHas A640MUHanNbHbINA Tg;;:;siilr\ga AcnunpaunoHHbIv [emMopparuyeckum UTOro

no Bo3pacTy NpUHaANIEXHOCTb cencuc J'Ier‘KVIX NMHEBMOHUT LLOK

21-35 net MYX - 1 - - 1

21—35 net XeH - - 7 1 8

35—50 net MY>X 1 2 1 - 4

35—50 net XeH 2 - 2 - 4

50—65 net MYX 2 1 1 2 6

50—65 net KeH - - - 1 1

Table 1
Distribution of patients by sex, age and cause of acute respiratory distress syndrome (N = 24)
Age group Floor AbSdec’))r;iSnal ||3nlrur:'tyc IZiZt pﬁ:ﬂ:ﬁ::;s Hemorrhagic shock TOTAL
contusion

21—35 years old husband - 1 - - 1
21—35 years old wives - - 7 1 8
35—50 years old husband 1 2 1 - 4
35—50 years old wives 2 - 2 - 4
50—65 years old husband 2 1 1 2 6
50—65 years old wives - - - 1 1

I'pyriria A — 3TO y4aCTHHKM 3KCTiepumeHTa u3 14
YyesIoBeK, KOTOpbIe MO/TyYaad yCUIeHHbIA BUJ, PeCIiy-
PaTopHbIX MOAEPKUBAIOLLUX MEPOIPUATUN, KOTOpbIe
YeTKO COOTHOCHWIHCH C MOAX0JAMU B OTHOLIIeHHH Oe30-
NIACHOCTY TP NIPOBeJJeHNH UCKYCCTBEHHOM BEeHTWISLIMU
nerkux (MBJI), 4To JOMOHUTETBEHO COOTBETCTBOBAIO
NpUMeHeHuIo (hapMaKoI0ruueckol Teparuu C UCTo/b-
3oBanueM CypdakradTa-BL.

s BBeieHUs: (hapMaKoJIOrM4eCcKOro CcpesicTBa
HCI0/1b30BajICs 9HA0OPOHXUAMBHBIN My Th, KOTOPbIH
peasr30BbIBa/ICs [TOCPeLCTBOM 3H/0CKOIIUYECKOro,
¢ubpoonTrueckoro npubopa. JJo3upoBKa npemnapara
3a 24 yaca 6bl1a orpe/iesieHa Ha OCHOBe Beca MallieHTa,
B [I03UPOBKe He MeHee 12 MU/IJTMTPaMMOB Ha KUJIO-
rpaMM (Bcero rpueMbl ObUTH pa3zesieHbl BO BpeMeH!
C MHTepBa/ioM B 12 yacoB). [IpuroroBneHue B3Becu
[J/151 BBeJleHUsI OCYILeCTB/IsI/IaCh B CTEPU/IBHBIX yC-
JIOBUSIX, CTPOTO B COOTBETCTBUY C PEKOMEHaLUsIMUY,
0003HaueHHBIMU B UHCTPYKL[UH TI0 MeAULIMHCKOMY
npuMeHeHu:o (8, 9].

[anee MpyUMeHSIOCH YKa3aHHOe BblIlile 0060pyz0-
BaHHe, KOTOPOe TT03BOJISVIO TOTA/IbHO CAHUPOBAThH BCe
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JlepeBo Tpaxer U OPOHXOB, UTO OCYIIECTB/IS/IOCH B MO-
MEHT BpeMeHH, UCK/IFOUXTE/IBHO Tepe]; UCTIO/Tb30BaHUEM
nipernapara. [loc/e 3Toro Npor3BoAUIaCk MAaHUMYJISILUS
T0 JOCTaBKe CBEXKEMPUIOTOB/IEHHOM B3BECU MALIUEHTY
(ob6BeM 1S pa3HbIX JIHOJel cocTaBssit oT 25 10 35
MUWJTWIMTPOB) C UCM0J/Ib30BaHUEM TEXHOJIOTMUECKOTO
OTBEpCTHsI B OPOHXOCKOTIE.

[Tpumenenue CypdakranTta-BL npopomkanocs
[I0 TaKOW TOUKH, KOT/la Y Y4aCTHUKA rPYMIibl He HauMHa-
JIX OTMEYaThbCsl HOpMaJIbHbIE [T0Ka3aTey 10 ra30BOMY
0OMeHy B JIeTOUHOM TKaHH, UTO BbIPaXKa/IoCh KOJTMUe-
creenHo PaO,/FiO, > 300.

I'pymnma b — 310 Te yuacTHUKY U3 10 yesioBeK K/u-
HUYECKOT'0 MCCJIeJOBaHUS, KOTOPble HAXOLW/INCh Ha Jibl-
Xare/TbHOM MOoA/1ep>KKe NP MOJTHOM COOTBETCTBUU BCEM
NIpUHLIMIIaM 0e30TIacCHOTO TIPOBe/IeHNsT UCKY CCTBEHHOM
BeHTU/sIMM Jyierkux [10, 11]. TIpu 3TOM, Tak e, Kak
Y B IpyIIe A, NpoW3BOAWINCH CAHUPYIOLLie MepONpU-
ATHUS B OTHOLLIEHWU JiepeBa Tpaxerd ¥ OPOHXOB IBaXKIbI
B JIeHb C pa3HeCeHreM BO BpeMeHU no 12 yacos.

Bce Bpemsi, Kora malueHT HaXOAUICS TIPU
noAzep>kke armmapara VIBJI, 611 opraHri30BaH MOHU-
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TOPUHT TI0Ka3aresieli OpPOHXOTMTHYECKOTO COCTaBa,
Ky/la BXOZW/IN YKU3HEHHO Ba)KHbIE (PYHKL[UM JIETOYHON
TKaHU, KaueCTBeHHBIN 1 KOJIMYeCTBEHHBIM COCTaB KpPo-
BM U3 apTepuu U BeHbl. KpoMe 3TOro nocTossHHOMY
MOHUTOPHUHTY TMO/IBEpraiuch U3MEeHEHUs CO CTOPOHBI
Kap/IMOJIOTHHY U KaUeCTBEHHOT0 M3MeHEeHUs peoJioruu
KPOBH, C YU€TOM CTaOM/IU3aI|H TJIOIIA/N TIOPayKEeHUsT
7ierouHo TKaHu. [Ipy 3TOM TaK)ke peructTpaluu ObUTH
MO/IBEPTHYTHI TaKUe MoKa3aTe/d, Kak BpeMeHHO Mpo-
MeXyTOK c (6e3) anmapata VBJI, BpeMs: HAXOXK/I€HUS
B OT/leJIeHUM peaHUMalUu U UHTEHCUBHOM Teparnuu
(OPUT), a TakKe moKa3are/y JIeTaJIbHOCTU BHYTPU
OonbHuULEI [12].

WTak, o JaHHBIM 3KCIieprMeHTa ObI/I0 OTMeueHO
ZIOCTOBEpHOe y/ly4llleHre OKCUreHaluu Tpyu pUMeHe-
Huu nipenapara CypdakranTa-BL, ogHako paznuuunii
B JIeTaJIbHOCTHU ¥ NIPOAO/KUTENbHOCTH VIBJI Mex-
oy rpynrnamu A u B obHapy>xeHo He 6b110. [Tocse
3aBeplUeHus] UCCAe[jOBaHUS MPU [OTMOJHUTETBEHOM
aHasin3e OBLIO YCTAHOB/IEHO, UTO TIPU TIPSIMOM TsDKe-
JIOM OCTPOM peCHUPaTOPHOM JUCTPeCC-CUHAPOMeE
JIeTaJIbHOCTh B TIOATPYIITIe Teparvu Obia J0CTOBEPHO
HIKe, UeM B KOHTPOJIbHOU TioArpyrre (23.3 % npotus
36.3 %) [13]. ABTOpPBI MPe/ITIONIOXKUIN, UTO HETaTUBHEIE
pe3yJIbTaThl UCC/IeI0BaHUSI MOTJIH OBITh 00YC/IOB/IEHbI
HeCKOJIbKUMY MPUUYMHAaMU, Haubosiee 3HaYMMbIMU U3 KO-
TOPBIX OBLTM TIO3/IHEEe Hauasi0 BBeJeHUs Mpernapara
CypdakranTa-BL, HefjocTaTouHast MPO/I0/DKUTETBHOCTD
Kypca JiedeHusi, BO3MOXKHO HeTIPaBU/IbHO BbIOpaHHast
[l03a U reTeporeHHOCTh TPYIII MaljeHToB.

Kpome BhIlIeCKa3aHHOTO, TaK)Ke TPOU3BOAMIICS
MOHUTOPHUHT U COOP IaHHBIX OTHOCHUTEBHO TO/aT-
JIMBOCTU TY/IbMOHA/IBHOTO THUIIA, AJ151 Uero UCIoJib-

30Ba/ICh aHATUTHYeCKHe TIPUOOPEI, peasu3yolre
aBTOMaTHU4eCKUM LUK/ U3MepeHus. DTO ObUTH MOZeu
aHa/IM3aTopoB ra3a B KpoBu oT komrianni RADIOMETR
(6omee Tounast Mmozenb — ABJI-550, mpou3BoACTBO —
CrnoBenusi). ]7isi Toro, uTo6bl pacCUMTaTh MOBPEXK/EHIe
JIETOYHOM TKaHH, MPUMEHS/Iach CrieLuaan31upoBaHHas
111KaJsia, KOTopasi BU3ya/M3UpoBasa JaHHbIH 1poliecc
3a aBTOpPCTBOM Murray et al. (1984) [14]. Takxke fo-
TIOJIHUTEJIHO TIpUMeHsiicsi Karetep 'aHiia—CBaHa
(MHBa3MBHBIM CII0COO IOCTYTIA), KOTOPBIH MpeIHa3Ha-
yaeTcsl /IS oTipefiesieHUs] JUHaMAYeCKUX U3MeHeHU
Kap/[M0/IOTUUeCKOM 1 reMO/JUHaMHue CKOM KOMITOHEHTHI.
[TpousBoaucs 3ab6op KpoBu U3 HeipeHHOM apTepun
U 13 JIeTOYHOM apTepuH.

Bce nonyueHHble MepBUUHbIE JaHHbIe ObLIH IO/
BepruyThl 00paboTKe M CHCTeMaTU3alyu C IpUMe-
HeHueM oducHoro nakera [T10O Microsoft Office 365,
a cTaTUCTUUYeCKH 00paboTaHbl MPU MTOMOILIY TTaKeTa
STATISTICA 9.3 [14].

Pe3ynbraTtbl M 06CyXAEHME

[To pe3ynbTaTaM Halllero UCCaefOBaHUS aHA/INU3
JUHAMUKU CpeJHeCYTOYHBIX TTOKa3aresei ra3oobme-
Ha BBISIBWJ/I, YTO y TIALIMEHTOB TPYIIbl A B CpeHeM
yepe3 2 nus npuema CypgakranTa-bJI nHgekc okcu-
reHalyy U TOPaKOMy/bMOHaJ/IbHasi KOMI/IaeHTHOCTh
ObUTM JOCTOBEPHO BHIIIIE, YeM Y TAl[MeHTOB I'PYTIIIbI
B (p <0,05) (Tab6sn. 2). Takxe cieayeT OTMETHTD, UTO
y MaLMeHTOB IPYMIbl A fa)ke Moc/e NpeKpalleHus
npueMa CypdakranTa-BbJ1 cpeHecyTouHOe yBerueHre
WH/IeKCa OKCUTeHaI[uK ObIO Oosiee BhIpa)KeHHBIM, YeM
y naiueHToB rpyrsl B (Tabmn. 2).

Tabnuya 2
[uHaMuKa cpefiHeCYTOUYHbIX 3HauYeHUil NokasaTesneit y 6onbHbix rpynn A (n=14) u B (n=10), Mtc
(eAMH:a:??AaSTSESEHMﬂ) ?SZ?;::': 1-e cyTku 2-e CyTKMu 4-e cyTKM 6-e CyTKM 8-e cyTKM 10-e cyTku
Ipynna A
Pa0,/Fi0, (Mm pT. CcT.) 157,7+14,6 | 170,6%13,2% | 238,4+£12,2*%* | 312,8+14,7** | 348,8+13,5** | 374,2+154* | 392,4+12,6%
PaCO, (Mm pT. cT.) 35,1+4,0 33,437 33,3#3,2 32,2£3,1 33,1£3,0 33,8+3,2 34,5£3,2
MOB (51/MuH) 12,4£3,4 12,034 11,441,6 10,641,4*% 10,4%1,1* 9,61,1%* 9,0+0,8**
P (CM BOA.CT.) 25,642,6 21,4+2,4 21,4+1,2% 20,2+1,1%* 18,4+1,2%* 18,01,1** 16,111,1%*
P, (€M BOA. CT.) 13,4+1,8 13,141,8 12,441,2 11,641,2 11,141,4% 10,0£0,6** 9,2+0,8**
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OKoHYaHue Tabn. 2

nérkux no J. Murray (6ansnbl)

MokasaTenu McxoaHble
(eanHMLbI MaMepeHus) 3HaYeHUs 1-e cyTkun 2-e cyTKM 4-e cyTKM 6-e cyTKu 8-e cyTKM 10-e cyTkmn
C.... (mn/cmBOA. CT.) 42,1438 44,5438 48,842,6** 54,612,4%* 56,412,2%* 58,811,4** 62,8+1,2%*
ooy | es | as | a0 [ e | | ase | e
lpynna B
Pa0,/FiO, (MM pT. cT.) 161,4£12,1 156,7£13,5 1722144 206,8+14,4 242,6114,8 264,2+13,8 298,6112,4
PaCO, (MM pT. cT.) 352+3,3 35,843,8 33,8431 34,4132 34,2431 34,6131 34,4123
MOB (n1/MuH) 12,241,1 12,6+1,3 12,2+1,42 12,8%1,6 12,2+1,2 11,8+1,2 11,441,3
P, (CM BOA. CT.) 24,8419 23,8+1,2 24,1411 23,611,2 22,4421 21,541,3 20,641,2
P, (CM BOA. CT.) 13,21,0 13,141,5 13,441,6 12,841,6 12,4414 11,841,6 11,641,6
C.... (mn/cmBOg. CT.) 43,1432 42,842,1 42,4431 44,8+3,6 46,613,4 47,4436 48,4+3,8
CTeneHb NOBPEXAEHUS 25 25 25 25 25 225 225

[NpymeyaHue. * — AOCTOBEPHOCTL Pa3INYNIA CpeAHECYTOUHbIX 3HAYEHN M3yYaeMblx MoKasaTenel y 60/bHbIX rpynmbl A MO CPAaBHEHWIO

¢ rpynnoi B (p<0,05); ** — OCTOBEPHOCTb PasfinMynii CpeAHECYTOUYHbBIX 3HAYEHMI M3yYaeMblx nokasaTtenei y 60/1bHbIX rpymnbl
A no cpaBHeHWto ¢ rpynnoii B (p<0,01).

Table 2
Dynamics of average daily values of indicators in patients of groups A (n=14)andB (n=10), Mt o
Indicators .
(measurement units) Initial values Day 1 Day 2 Day 4 Day 6 Day 8 Day 10
Group A
Pa0,/Fi0, (mmHg st.) 157,7£14,6 170,6£13,2% | 238,4+12,2** | 312,8+14,7** | 348,8+13,5** | 374,2+154* | 392,4+12,6*

PaCO, (mmHg st.) 35,1+4,0 33,43,7 33,3132 32,2+3,1 33,1£3,0 33,8132 34,5+3,2
MOB (I / min) 12,413,4 12,0£3,4 11,441,6 10,641,4* 10,411,1* 9,611,1** 9,0£0,8**

PTP_W_ (cm water column.) 25,6%2,6 21,4x2,4 21,4%1,2% 20,2+1,1%* 18,4%1,2%* 18,041,1** 16,1+1,1**
PTP_Q_ (cm water column.) 13,4+1,8 13,1+£1,8 12,4%1,2 11,641,2 11,1+1,4*% 10,0£0,6** 9,2+0,8**

C.... (ml/cm water column) 42,1438 44,5:3,8 48812,6% | 54,6124% | 56,412,2% | 588114 | 62,8+1,2%*

Damage degree 2,5 2,5 2,0 2,0¢ 1,75% 1,5% 1,25%*
lungs by J. Murray (points)
Group B

Pa0,/Fi0, (mmHg st.) 161,4%12,1 156,7£13,5 172,2£14,4 206,8+14,4 242,6114,8 264,2+13,8 298,6112,4
PaCO, (mmHg st.) 35,2+3,3 35,8+3,8 33,8+3,1 34,4132 34,231 34,6%3,1 34,4+2,3
MOB (I / min) 12,2+1,1 12,641,3 12,241,42 12,841,6 12,241,2 11,841,2 11,441,3
P__ o (cm water column.) 24,8419 23,8412 24,1411 23,6112 22,4421 21,5¢1,3 20,6412
PTPQ_ (cm water column.) 13,241,0 13,1£1,5 13,4%1,6 12,841,6 12,4+1,4 11,841,6 11,6%1,6
C,... (ml/cm water column) 43,143,2 42,8+2,1 42,4+3,1 44,8+3,6 46,6+3,4 47,443,6 48,4+3,8

Damage degree
lungs by J. Murray (points) 25 25 25 25 25 225 2,25

Note. * — the reliability of the differences in the average daily values of the studied indicators in patients of group A
in comparison with group B (p <0.05); ** — reliability of differences in the daily mean values of the studied parameters in patients

of group A compared with group B (p <0.01).
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HaunHasd ¢ 4-ro aHs1 ucciejoBaHus pe3yJibTaThbl MC-
(J1eI0BaHMs TIOKA3aJId, YTO Y NaLeHTOB IPymIbl A Mak-
CHMMaJIbHOe U CpefiHee JiaB/eHrie ObLIO JOCTOBEPHO HIDKe,
yeM y naryeHToB rpymmsl B (p<0,05) (Tab6. 2). MHpekc
TIOBPEK/IEHUS JIETKKX C 4-X CYTOK MCC/e[JoBaHs Y 60/b-
HBIX IPYTITBI A, OLleHeHHbIH 10 1miKasie J.F. Murray, 6601
JIOCTOBEPHO HIKe, ueM y 6o/bHBIX rpyriibl B (p<0,05)
(Tabn. 2). Pe3ynbTathl MpeCcTaB/IeHHbIe B Tabmmile 2 —
CpeJiHeCyTOYHas ;JMHaMUKa MUCC/IelyeMbIX NTOKasaresiei
B TeueHHe 12 [HEN WCCIe0BaHsl, TIOCKOBbKY Y 00/Tb-
LIMHCTBA NalueHToB rpyrrbl A K 10—12 aHro ucce-
JIOBaHWs1 IpeKparlaiach pecrpaTropHasi MoALEepKKa Win
BbITO/HsIIack VIBJT (MHBa3vBHast Wiv MacKUpytoiiasi) [15].
[TpogomkuTenbHOCTL KOHTpo/MpyeMol VIBJ1 B Hatiem
WCCJIeIOBAHUM B NTepHO/, OTKJIFOUeHUs OT pecriiparopa
Y CPOKU 00111eli pecriupaTopHON MO/iepKKH ObUTH [0~
CTOBEPHO MeHblIle Y O0/TBHBIX TPYIIBLI A, 4eM y G0/TBHBIX
rpynmsl B (p<0,05) (10,41 19,2 cyTOK, COOTBETCTBEHHO)
(Tabn. 3).

Tabnuya 3
MpogonxutenbHOCTb pecnMpaTopHOi NoAAEPXKY, NpebblBaHUA
B OMT v netanbHocTH 6onbHbIX rpynn A (n=14) n B (n=10), Mo

Mpoaonxu-
MpofomknTeNnbHOCTD JletanbHocTb
Mpynna = TeNbHOCTb
pecnmpaTopHOM (60nbHbIX
60/1bHbIX noaaepXKH (cyT) npebbiBaHUs & rpynine /%)
B OUT (cyT)
A 10,4+1,4% 17,4+1,2% 4/28,6
B 19,2+2,6 24,6%2,6* 3/30

[pumeyaHme. * — [OCTOBEPHOCTb PasfIM4KiA NokasaTtenen
mMexnay rpynnamu A n B (p<0,01).
Table 3

Duration of respiratory support, ICU stay and mortality in patients
ingroupsA(n=14)andB (n=10),Mto

Patient I?uratlon of Length of ICU Mor_tallty
roup respiratory support stay (days) (patients
g (days) in the group /%)
A 10,4+41,4* 17,441,2* 4/28,6
B 19,2+2,6 24,6+2,6* 3/30

Note. * — reliability of differences in indicators between groups
Aand B (p <0.01).

Y GO/BbHBIX TPYTIITBHI A 3aKOHOMEPHBIM Pe3y/IETaToM
COKpaIlleHUsI TIPO/IO/KUTETbHOCTH PeCITupaToOpHOM
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MOAIeP>KKU cTanio JoctoBepHoe (p<0,05) yMeHblleHHe
cpokoB TipeObiBanust B OPUT G0/bHBIX 3TOM TPYIIIBI
TI0 CpaBHEeHMIO ¢ O0bHBIMU TpyTIEI B: 17,4 u 24,6
CYTOK, COOTBETCTBEHHO yKa3aHo B Tabu1. 3.

Ha npotsbkeHuH BCero ucciieoBaHus cieflyeT
OTMETHTb, UTO y TIA[MeHTOB IPyTITEl A He ObLIO C/TydaeB
BHYTPHUOO/ILHIYHOM ¥ / WK PeCITPaTOpPHO-aCCOLMMPO-
BaHHOM MHEBMOHUM, TOT/a KakK y 3 MaljeHTOB TPYIIIbI
B (30 %) B cpeaHeM Ha 3-i u 5-i1 IeHb HUCC/ie[0Ba-
Hus [16]. iMmenuch KITMHUKO-71ab0paTopHbIe TIPHU3HAKH
TpaxeobponxuTa III crereHu TsHKeCTH U IBYCTOPOHHEH
TTHEBMOHUU.

Taxum 06pa3oM, pe3y/ibTaThl HAIllero NCC/IeI0BAHNS
MOKa3bIBalOT, YTO Hcnonb3oBaHue Cypdakranta-BL
He TOJIbKO y/y4lllaeT ra3000MeH B JIeTKUX, HO U TI0-
3BOJIsSIeT CHU3UTh «arpeCCUBHOCTb» PeCIUPaTOPHOM
TIOZIZIePXKKH, UTO cofeiicTByeT Oonee 3dekTHBHOMY
BOCCTAHOBJ/IEHUIO (DYHKIMU JIETKUX, & TAK)XXe K CHIDKe-
HUIO PYCKa Pa3BUTHS JIETOUHBIX CENTUYECKUX OC/I0XK-
HEHUH U, COOTBETCTBEHHO, CTOUMOCTH UX JIeYeHMUs.

OG6Hapy>keHHbIe aBTOPaMH CylIieCTBEHHbIe U3Me-
HeHUs1 QYHKLIMOHATbHOW aKTUBHOCTH U B KaueCTBEH-
HOM cocTaBe 3HA0reHHOTo CypdakranTa-BL npu
OP/1C pa3nuuHOl 3THUOJIOTUH, Pe3y/bTaThbl MOJ0KHU-
TeJIbHOW Cyp(aKTaHT-Teparyy peCcrupaTopHOro Auc-
TpecCc-CUHAPOMA CTa/IA CePbe3HBIMU IIPeAIOCEUIKaMU
[J1s1 Hauasa KJMHUYeCKOoro n3yueHus 3(pheKTUBHOCTH
TpUMeHeHUs pernaparoB Cyp(aKkTaHTa Npy Tepanuu
OP/IC y B3poc/ibIx naijueHToB [17]. Hamu BbIsiB/IeHO
6n110, uTo Tipernapat CypdakranTa-BL BoccTaHas-
nvBaeT cojepykanue (ocdonunuios, npesoTBpa-
1]ast KOJIJIATIC ajbBeosl U MUKpOare/ieKTa3upoBaHUe.
[poucxoaut Gyarofapsi SToMy Iperapary yaaaeHne
BMeCTe C MOKPOTOUM TOKCHUECKHX BelleCTB U MU-
KPOOPraHW3MOB M3 a/IbBe0JISIPHOTO IPOCTPAHCTBa,
C TIOMOIIIbI0 COPOILY Ha TIOBEPXHOCTHU Be3UKY/ISIPHBIX
yacTur cypgakranra. Heo6xoiuMo OTMeTUTD, UTO
nipeniapat Cyp¢akranra-BL, cogep>kaiiuii acCoLUUpo-
BaHHbIe OJTKH, TIOBBILIIAeT aKTUBHOCTh a/TbBEOJISIPHBIX
Makpogaros.

CoOTBeTCTBEHHO, eCTh OIlpefie/IeHHast IuTeparyp-
Hast “H(OpPMaI[usi, KOTopasi KacaeTcsl IPUHIIAITHATbHOU
MEeTO/I0/IOTHH OTIMCaHUsI CaMoro 1o cebe ropakeHust
1 arcbasnaHca cypgakTaHTa, UTo UMeeT MeCTO OBITb Ipu
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NBJI gna naguenTtos ¢ OPIC, Korza BO3HMKAeT Takoe
ropa>keHHe, KOTOPOe MOKeT ObITh K/1aCCU(pHULIMPOBa-
HO, KaK \ASI wi \AALI [17, 18]. IMeHHO yKa3aHHbIe
[laHHbIE TI03BOJISIOT MOATBEPAUTH aKTya/IbHOCTD ITpej-
JIO)KeHHOM IUIT0Te3bl, B [1/1aHe ee a[jeKBaTHOCTH C TOUKU
3peHusi IpUMeHeHUs Cyp(aKTaHTa SK30reHHOTo TUTA J/1st
peany3aLyy Tepanuu C IpueMaMy 3aMeLleHus, Korja
BO3HHKaeT He0OXOMMOCTb aKTUBHOM Teparvy O0TbHBIX
¢ OP/IC, kotophle no3uiuoHupoBansl Ha BJI [19].

Kpome 3T0r0, AOCTaTOuHO OO0bIIIOE KOTHUeCTBO
WCCJIej0BaTe/IbCKUX KOJUIEKTUBOB [ieJIaloT OpraHuyHoe
3aK/IFOUeHHe B OTHOILLIEHUH Cyp(aKTaHTa, B YaCTHOCTH
0 ero CTabuIM3UpyOIeM BO3/eHCTBHUY Ha albBeo-
JISPHYIO CTPYKTYPY, KOTOpasi CTaHOBUTCS YCTOMUHBOM
K KOJIJIAIICy, YTO II03BOJISIeT COXPaHATh yBeJIUYeHHbIN
00beM B TlapeHXHMe, UTo, B CBOIO OUepe/ib, SB/ISIETCS
3¢ (}eKTHBHBIM BEKTOPOM B OTHOLIIEHWH YMeHbllle-
HUSI YPOBHS JIaBJ€HUS B [ibIXaTebHbIX MyTax [20].
I[Tpu 3TOM, eci 06paTUTHCS K OOBLIMHCTBY U3 T1e-
PeurcIeHHbIX paboT, TO CTaHOBUTCS OYEBHU/IHBIM, UTO
1CM0/Ib30BaHue cyp(akTaHTa 3K30TeHHOIro TUIla
T03BOJISIET UHTeHCU(ULIMPOBATh MOJATIUBOCTD MYJlb-
MOHAaJ/IbHOTO reHe3a, uTo sB/sieTcs: 3pdeKToM Bo3zeii-
CTBUS a/IbbI€OLIMTOB BTOPOT'0 MOPSiZKa (COZep KalLuXCst
B TeJIbL{aX JIAMMEJISIPHOIO THIIa). 3aTeM BbIZle/sieTCst
B a/IbBEO/ISIPHOE TIPOCTPaHCTRO [20].

Camoe r71aBHOe CBOMCTBO JIETOUHOTO Cypdak-
TaHTa — OH MOJKeT TIOHWXaTb ITOBEPXHOCTHOE Ha-
TsokeHure (ITH) Ha rpanuiie Bo3gyx—Boga ¢ 72 MH/m
10 20—25 mH/M. 9T0 cBoOlicTBO MOHMWXath cuny [TH
B 3HAUUTe/IbHOM CTelleHU CHUMaeT YCU/IKe MBILILL TPY/A-
HOMU KJIeTKU, Heobxoaumoe /i/1s Bioxa. CHbkenuro [TH
Cr10coBCTBYIOT, B TIePBYI0 ouepean, pochominmzs (DIT)
sierou”oro cypdakranra (JIC). JIC copep>XuT ceMb
ksaccoB ®DJI. OcHoBHOM Knacc DJT — dochatuan-
xorHbl (©X). Camblii BaXKHBIN U3 HUX — [JUTA/TIbMU-
toundocharuaunxonut (JI1DX) — comep>kUt aBe
HaCbILLleHHbIE TTa/IbMUTHHOBBIE KUC/IOTHL. [Tepexon ¢a3
Y3 TBeP/OM B KU KOKPUCTA/UTUUECKYH ITPOUCXOLUT
ripu Temiieparype 41,5 °C. briarogapsi 5ToMy B JIETKAX
miekonuTaroiux AIIdX HaxoauTcsd B TBEPAOKPUCTAI-
muueckoM coctosinuu. [1o mHeHuro A. Bangham, npu
BbIZIOXeE, T.€. [IPY YMEeHbIIeHUH TUI0LaU [I0BEPXHO-
CTU 3muTenuda anbseos, AIIPX ocraeTcs B [IOTHOM
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coe aToMOB U 00pa3yeT CTPYKTypy Kapkaca [20].
OTO MPenATCTBYeT CAUIAHUIO ajIbBEOJI MPU BbIOXE.
3a npepiyLiyie HeCKO/IbKO JIeT BbISICHEeHbI U U3yUeHb]
HOBbIe MHOTOBaJIeHTHbIe cBokcTBa JIC. B unciie mpounx
3TO 3aIIUTHBIE U OapbepHbIe XapaKTePUCTHKH, a TaKxkKe
CBOWCTBa BPOXKJEHHOTO ¥ TIPUOOPETEHHOTO JIOKA/TbHOTO
ummyHureTta [20].

BbiBOgbI

B npuBesieHHOM cTaThe MOATBEPXKAEHO IV1aBeH-
CTBYyIOII[ee 3HaueHre Cyp(aKTaHTHOM CUCTEMBI JIETKUX
B MeXaHu3Max BO3HWKHOBEHUS U Pa3BUTHUS TaKUX I1a-
TosIorudeckux cocrosHui, kak OP/JC — ocTpsiii pe-
CcnupaTopHbIi guctpecc-cuHapoM, COITI — cuaapom
OCTPOTO MOBPEXXJEHUS JIETKUX Y B3POCJIbIX U APYTUX
Oosne3HsIX AbIXaTenbHOM crcTeMbl. OCHOBHBIM MeTO-
[IOM JIeUeHUsl SIBJIIeTCSl peCriMpaTopHasi IoAIeprKKa,
TI03BOJISIFOLLAs OPraHU3MYy IepekKUTh OCTPYHO CTaJUio0
BOCIA/IMTEILHOTO TIPoLiecca U Mpy O/1arorpusiTHOM
ucxofie obecrieurBaroIiasi BOCCTAaHOB/IEHNE TTapeHXHUMBI
sierkux. Hammm nccnenoBanus Nokasasay 3HaUUTe/NbHYHO
posb cyphakTaHTHOM CUCTEeMBbI JIETKMX B MTPOUCXOX-
JIleHUY U Pa3BUTHH BOCTIa/ieHUs Ha (hoHe TyOepKye3a
Y JMHaMVKe NIPOLIeCCOB pereHepaLiiy, KOTOpble BNSIIOT
Ha pa3BuTHe U ¢uHaa 6ose3Hu. BbUIo BHISIB/IEHO, UTO
T1aToJIOrM4eCcKue MpoLecehl, 3ayCKarole MeXaH|u3m
OCTPOr0 peCUpaTOPHOTO AUCTPeCC-CUHPOMA, HeJj0-
CTaTOYHO M3yUeHbI U MPeJCTaBISIOT CO00H CIOKHYIO
CUCTEMY.

CyILIHOCTb peanM3aly yKa3aHHOIO0 MexXaHHW3Ma
3aK/IF0YaeTCsl B TOM, UTO UMeeT MeCTO ObITh pacrpo-
CTpaHeHHe MOJIeKY/ISIPHOIO BOCIa/IUTe/IbHOTO ITPOLiecca,
KOTOPBIH aZlarTUPYyeTCs Yepe3 CUMbHY0 perpeccuto JIC
C OTIOCPe/I0BaHHBIM HapyIleHHeM paboTbl A-2. TO Tak-
K€ COTPSDKEHO C TAKMMU HeraTWBHBIMU IPOLIeCCaMy,
KaK yMeHbllIeH/e KalluIIPHOrO ITPOCBeTa B JIETOYHOM
CTPYKTYPE, a TaKKe arperarjyu JerMKoI[uTapHO# (pak-
L[UM Ha JIETOUHBIX CTeHKaX, YTO MPUBOJUT K CUJILHON
VHAYKLWW SHJ0Te/TMHOB U LJUTOKMHOB arpeCCUBHOMN
HarpaB/IeHHOCTU. Bce yka3zaHHOe Bblllle [IPUBOJAUT
K TOMY, YTO CUJIBHO BO3pacTaeT ypOBeHb ITPOHULaeMO-
CTH /151 MeMOPaHHBIX CTPYKTYP JIETKHX, C TIOC/Ie/lyt0-
UM OTTOKOM JIEMKOIIUTapHOU (hpakiuy U 6eKOBOM
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KPOBSTHOM COCTAaBJISIIOIIEH, UTO Be/IeT K HapyIIeHUIO
nipousBozcTBa JIC de novo u LiuK/a edeHus..
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MukKpo6buonornyeckuim nemsaxk NnapoAoHTa/IbHOIroO KapMaHa
Npu BOCNanuTesnbHbIX 3a60/1eBaHUsAX B TKaHSAX NapOAOHTa

C.B. MuksieB!, O.M. JleonoBa', A.B. Cymenko?, A./l. Ko3os? ~,
N.®. Arapusaes! > A.B. HoBukoB!

'TambOBCKHM# rocyapcTBeHHbIN yHUBepcuTeT umenu I.P. [lepxkaBuHa, 2. Tambo8, Pocculickas @edepayus
’BOpOHEXXCKHI TOCYy1apCTBeHHbIN MequLIMHCKui yHuBepcuteT uM. H.H. Bypaenko, 2. Boponedic, Poccutickas @edepayusi
> agarizaev.1999@mail.ru

AnHoTanus. AkmyaabHocmb. VI3yueHre MUKPOOHOIOrMUeCKOTro COCTaBa Mapo/jOHTaIbHBIX KAPMAHOB MPH BOCTIATUTETBHBIX
3ab0/ieBaHUSAX TKaHEH Mapo/ioHTa UMeeT 6oJIbLIOe 3HAUEHHEe HEMOCPEeJCTBEHHO [/t 3(P(EKTUBHOTO JIeUeHHs U TOHUMaHUS
MaTOreHeTHUECKUX 3TArOB 3THX 3ab0sieBaHuid. Lle/ib: U3yunTh MUKPOOUOIOTYE CKUH Nei3a)K MapoOHTalbHbIX KADMAHOB TPU
BOCITA/IUTE/TbHBIX 3a00/IeBaHUSX TKaHel mapofoHTa. Mamepuaibl u Memoodbl. Bbu otobpans! 62 maruedTta ot 20 fo 45 et
Y TIOZeJIeHb] Ha TPYTIbI B 3aBUCUMOCTH OT (POPMBI TIAPO/IOHTHTA: C JIOKAJIM30BaHHBIM arpeCCHUBHBIM MapOAOHTUTOM — IPyIIIa
Ne 1, rpyrma Ne 2 — ¢ XpOHUYECKUM reHepaJTu30BaHHbIM MapoOAOHTUTOM, rpymna Ne 3 — ¢ 060CTpeHHeM XPOHUYECKOTO
reHepasIM30BaHHOTO MapoAoHTHTa. 3ab0p MaTepuaa /s UCCIeA0BaHUs POU3BOAMIICS U3 MAPOJOHTATLHBIX KADMAaHOB U ObLT
00c/iefioBaH Ky/bTypaibHBIMU U MUKPOOHOIOrMUeCKUMH criocobaMu. Pe3yibmambi u 06cyscderue. Bbiio yCTaHOB/IEHO, UTO
B MapOJJOHTa/IbHBIX KADMAaHOB Pa3/IMUHOM [TyOHHBI I0J1S M KOMMYECTBO MUKPOOHBIX acCOLMalui oTinuaetcs. [1pu I0Kam30BaHHOM
arpeCcCHBHOM MApOJOHTHUTE B MAapOJOHTANbHBIX KapMaHax He 6osee 4 MM ObliM OOHAPY)KEHBI B OCHOBHOM (haKy/IbTaTHBHbIE
I'p+ (A. actinomycetemcomitans) u I'p- (St. aureus, Str. mitis) aHaspo6bl. [Ipy reHepaIM30BaHHOM XPOHHUUECKOM MApOJJOHTHUTE
CpeJHell cTereHH B MApOJOHTAIBHBIX KapMaHaX Te >Ke MUKPOOPraHW3MBbl, UTO U TPH JIOKa/IM30BaHHOHW (hopMe, OfHaKO U3
(aKy/bTaTUBHBIX a3p0O0OB yaile BCTpeuascs Str. mitis. [Tpy 060CTpeHNH reHepaM30BaHHOTO XPOHUUECKOTO MapOJOHTUTA U3
(aKybTaTHBHBIX aHAa3POOOB yallje BCTpeyancs St. aureus U 3HAUUTETBHO BRIPOC/IU A0S U KOJIMUECTBO A. actinomycetemcomitans.
Bbi800bi. ITo pe3yssratam NpoBejeHHOT0 UCC/Ie0BaHMs MUKPOOPTaHM3MbI, Hace ISIOLIHe NapoAoHTalbHbIe KapMaHbI ITPH BOC-
TaJIMTe/bHBIX 3a00/IeBaHUSIX TKaHeH Mapo/joHTa, B OCHOBHOM OTHOCATCS K (haKy/IbTaTUBHBIM I'p+ 1 [p- aHa3pobam, 06MraTHeIM
I'p+ u I'p- aHaspobam U APOXOKEBBLIMU ITPUOAMHL.

KiroueBbie cs10Ba: MUKPOOHBIE aCcCOLMALNH, JIOKAIM30BaHHBIN TIAPO/IOHTHUT, AapOAOHTAa/IbHbIA KapMaH, reHepaJIi30BaHHbINA
MapOZIOHTHUT, 3yOHast O/isiiiKa
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Microbiological landscape of the periodontal pocket in inflammatory
diseases in the periodontal tissues

Stanislav V. Miklyaev’', Olga M. Leonova!, Andrey V. Sushchenko?, Anton D. Kozlov*

Ismail F. Agarizaev! ~ = Alexander V. Novikov!

Tambov State University, Tambov, Russian Federation
2Voronezh State Medical University, Voronezh, Russian Federation
> agarizaev.1999@mail.ru

Abstract. Relevance. The study of the microbiological composition of periodontal pockets in inflammatory diseases of
periodontal tissues is of great importance directly for the effective treatment and understanding of the pathogenetic stages of these
diseases. Objective: to study the microbiological landscape of periodontal pockets with inflammatory diseases of periodontal
tissues. Materials and Methods. 62 patients aged 20 to 45 years were selected and divided into groups depending on the form
of periodontitis: with localized aggressive periodontitis — group Nel, group Ne2 — with chronic generalized periodontitis,
group Ne 3 — with exacerbation of chronic generalized periodontitis. The material for the study was taken from the periodontal
pockets and examined by cultural and microbiological methods. Results and Discussion. It was found that the proportion and
number of microbial associations in the periodontal pockets of different depths differs. In localized aggressive periodontitis,
mainly facultative Gr+ (A. actinomycetemcomitans) and Gr- (St. aureus, Str. mitis) anaerobes were found in the periodontal
pockets no more than 4 mm. In generalized chronic periodontitis of moderate degree, the same microorganisms were present in the
periodontal pockets as in the localized form, but Str. mitis was more common among facultative aerobes. With the exacerbation
of generalized chronic periodontitis from facultative anaerobes, St. aureus was more common and the proportion and number
of A. actinomycetemcomitans significantly increased. Conclusion. According to the results of the study, the microorganisms
that inhabit the periodontal pockets in inflammatory diseases of periodontal tissues mainly belong to facultative Gr+ and Gr -
anaerobes, obligate Gr+ and Gr-anaerobes and yeast fungi.

Key words: microbial associations, localized periodontitis, periodontal pocket, generalized periodontitis, dental plaque
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BesepneHue

B nonocTy pra HaXoAATCS Pa3/IMYHbIe aCCOLMALIAM
MUKDOOPTaHU3MOB, KOTOPbIe COCTOSIT U3 MPOCTEMIIINX,
Oakrepwuii, rprOOB, BUPYyCOB. B poTOBOI MOMOCTH BBI-
JIeJISTIOT HeCKOJIbKO OMO/IOrHYeCKUX HUIIL: JeCHeBast
JKUJIKOCTD, JlecHeBast 00po3/a, ciM3ucTas 000/10uka
1 3yOHas Omsika [1—3].

OO611e 1 MecTHbIe (aKTOPBI, BIUSIOLIME Ha BO3-
HWKHOBEHHE U Pa3BUTHE BOCIIA/IUTE/bHBIX 3a00/1eBaHUN
TKaHeM Tapo/ioHTa, HaXO/STCS B MOCTOSTHHOW B3au-
MOCBsI31. MecTHbIe (aKTOpbl, HeCOMHEHHO, UTPaloT
3HAUYMTE/TbHYIO POJIb B PA3BUTHH MAPOIOHTUTA — OFIHUM
13 HUX sB/IsieTcs 3yOHas Onsiika. [To coBpeMeHHBIM
TIpeZICTaB/IeHHSIM O TIPUPOZie 3yOHOU O/ISAIIKY OHA SIBJISI-
€TCsI TUITUYHBIM BapUaHTOM OuorieHKU. PDOpMHUPYIOT
Y HacensfoT 3yOHYI0 O/ISIIIKY B OCHOBHOM aHa3pO0bI,
XapaKTepu3yoLecs TOBbILLIEHHOM a/ire3UBHOCTbIO, UH-
Ba3MBHOCTHIO M TOKCMUHOCTBI0. CrI0COOHOCTH MUKPOOP-
TaHU3MOB MPOTUBOCTOSTH 3aIlIUTHBIM CH/IaM OpraHu3Ma
SIBJISIETCSI OCHOBHOM [17151 TIPOZIO/DKUTETbHOCTH UX Cyllle-
cTBoBaHwus [ 1, 4, 5]. TlapogonTtanbHbie KapMaHbl (1K)
U fecHeBast 00po37a Hace/leHbl MUKPOOPraHU3MaMU,
KOTOpble OYeHb XOPOIIIO pa3BU/IM MeXaHU3MbI CBOeM
3amuThl. [ToKa3arenb OKUC/IUTETbHO-BOCCTAHOBUTETb-
HOT0 MOTeH1[HaJia, COCTaB MUKPOGIOPHI U CTeTleHb
HapyIIIeHUs1 KpoBOOOpaIlleH!st 3aBUCHT OT rTyouHbI [1K,
YTO yCyry0/isieT TeueHre ¥ pa3BUBaeT BOCIIA/UTE/TbHbINA
niporiecc [1, 6, 7]. [Tpu hopmupoBanuu 3yOHO# O/SIIKA
Ha Haua/IbHOM 3Tarie ripeobazgatot ['p+ dakynbTaTuB-
HbIe KOKKH, 110 Mepe (hopMUpPOBaHus 3yOHOU O/ISIILIKA
KOTMYeCTBO TPaMII0J/IOKUTEeTbHbBIX Ta/loueK yBesu-
YMBAETCs, B TIOC/IEAYIOIIeM BO3pacTaeT KOJTMUeCTBO
I'p- aHaspobHbIX hopm [1, 8—11].

Lenb ucceoBaHust: U3yUUTh MUKpOOHOIOTMYe-
ckuii netizaxk TTK mpu BocrauTeIbHBIX 3a00/1eBaHUSIX
TKaHe rmaposionTa (B3TTI).
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MaTepMaan n MmeToabl

[laHHOe KITMHUKO-1ab0paToOpHOe UCC/ieZloBaHKe
Ob1/10 1IpoBeZieHO Ha 6a3e KadeApbl KTMHIUUECKOW CTO-
Matosioruu MeautmHckoro uHctutyta @I'bOY BO
Tr'Y um. I.P. [lep>kaBuHa. [l1s1 uccieqoBanyst ObLTH
orobpanbl 62 maieHTa B Bo3pacte oT 20 70 45 neT.

Kpurepny nck/roueHus 60IbHBIX U3 AanbHeHIero
WCC/IeJOBaHUs].

1. Hasmume comatruecKoy MaTojIOTMU B CTauu Je-
KOMIIeHCAaL1H.

2. Hamuue pa3nuuHbIX MH(EKIMOHHBIX 3a00/1eBaHNHA.

3. [IpoxxvBaHKe B paliOHaX TEXHOTEHHbIX KaTacTpoo.

4. TTpoeccroHanbHas [ieaTeIbHOCTh CBsI3aHa C Bpe/i-
HBIMU [IJ151 OpraHv3Ma (pri3ryeCcKrMH, XUMUYe CKUMU
dakTopamu.

5. Haymnuue oTATOI1€HHOT0 a//1epro/Ioriuyeckoro aHa-
MHe3a.

6. bepeMeHHOCT®.

7. Hannuue HOBOOOpa30BaHUH.

[MarmeHTsI OBLTM pa3ziesieHbl Ha TPYIIIBI TI0 Jua-
rHO3aM U I'eH/IepHOMY IPU3HAKY: MaljUeHThl C JI0Ka-
JIA30BaHHBIM arpeCCUBHBIM MMapOJOHTUTOM — 15 ye-
noBek — rpymra Ne 1, rpynna Ne 2—21 narueHT
C XPOHUUECKHM Ir'eHepan30BaHHbBIM [MapOJOHTHUTOM,
rpymma Ne 3—16 maiueHToB ¢ 060CTpeHreM XpOHHYe-
CKOT'0 reHepaiM30BaHHOr0 napogoHTuTa (Tabmuia 1).

VccnenoBanye NpoBOAMIIOCH C TIOMOLLBIO ClIefy-
IOIIUX MeTOZO0B: cOOp aHaMHe3a ¥ OCMOTP MaLHeHTa,
peHTreHorpadusi, MUKpOOHOIOTHUeCKOe NCCe[JoBaHue.
[Tpu ocmoTpe nareHTa obparijasyd BHUMaHKe Ha KPo-
BOTOUMBOCTH /IeCeH, 0TeUHOCTh AecHbl, rybuny T1K.

WccnepoBanre MpoBOAUIOCH C IOMOIIBIO Crefy-
IOIIMX MeTOZOB: cOOp aHaMHe3a U OCMOTP TalLlMeHTa,
peHTreHorpadwsi, MUKpOOHOIOrYeCKOe UCC/IeloBaHue.
I[Tpu ocMoTpe matpeHTa obpalrjai BHUIMaHe Ha Kpo-
BOTOUHBOCTH /IeCEH, OTeUHOCTh /leCHBI, Tyouny TTK.

MNKPOBWMOSI0T A



Miklyaev S.V. et al. RUDN Journal of Medicine. 2021;25(4):332—338

Tabnuya 1
PacnpegeneHue nauueHToB Mo AMArHO3y N reHAepHOMY NPU3HaKy
Table 1
Distribution of patients by diagnosis and gender
My>XuuHbl/ | XeHwwuHbl/ | Bcero/
Men Women Total
Ipynna N2 1/ Group N2 1 7 8 15
Ipynna N2 2/ Group N2 2 9 12 21
Ipynna N2 3/ Group N2 3 7 9 16
Wtoro/ Total 23 29 62

VccnenoBanue MpoBOAU/IOCH C TIOMOILBIO Clle-
AYIOIMUX MeTo/0B: cOOp aHaMHe3a U OCMOTP Ta-
I[MeHTa, peHTreHorpadus, MUKpobuoIoTHUUeCcKoe
uccienoBanue. [1pu ocmoTtpe manpedTa obparjamu
BHUMaHHe Ha KPOBOTOUUBOCTH JleCeH, OTeUHOCTh
necHbl, rnyouny I1K.

3abop marepuasna u3 I1K rnpou3Boguics ¢ momo-
b0 COPOUPYIOIINX OyMayKHBIX IITH(HTOB, ITOMEITA/TH
YX B IIUTaTe/IbHYH0 TPAHCIIOPTHYIO CPeZly Y OTIIPaB/IsId
B 1ab0paTopuo.

B Gakrepuonoruueckoii maboparopuu Matepu-
an OBl UCCe[OBaH Ky/IbTYPaJTbHBIMU U MUKPOOHOJIO-
ruyeCKUMU MeTofaMu. MUKpPOCKONMYeCKUN MeTOZ,
OCYILIeCTB/ISI 110 CPeJiCTBaM M3rOTOB/IEHUS TIperapara
Ha CTeKJ/le ¥ OKpaluuBaHus 1o I'pamy. MccnenoBanue
TMO/TyYeHHOT'0 Tipernapara MpoM3BOAU/IOCh MPU MOMOILIA
OLIeHK! MOP(O/IOTHYeCKHX U KOJIMUeCTBeHHbIX XapakK-
TEePUCTUK MUKPOOPraHU3MOB, a TAK)Ke UX OTHOLLIeHUe
K OKpacke 110 I'pamy.

[Tpu KynbTUBUPOBaHMY MUKPOOPraHU3MOB TpH-
MEeHS/IA C/lefjytollye TUTaTe/bHble CPefibl:

— 775t paKy/IbTaTUBHBIX aHa3POOOB— KPOBSTHOM
arap, cpezia YncroBuua;

— i aHa’poOHbIX OakTepuii — arap Llezse-
pa + 5 % sputpormroB 6apaHa, arap [leanepa + 5 %
3puTpOoLMTOB OapaHa + BAHKOMULIUH + HEOMUIUH
(/151 MCK/TFOUeHMsT KOHTaMUHHPOBaHHOM MUKPOQIOpBI);

— Ui ApOXOKeBBIX rprboB — arap Cabypo.

Marepuan Ky/IbTUBUPOBAJICS B [TUTAaTe/IbHBIX Cpe-
[lax B TeUeHWU 3—>5 CyTOK npu t = 37°.

MICROBIOLOGY

Pesynbratbl 1 ob6cyxaeHue

I[Tpu o6crie[0BaHNH MAIIMEHTOB C TTOMOLBIO KJTH-
HUKO-DEHTTeHOJIOTHUYeCKUX MeTO/[0B ObL/ BBISIB/IEH
JIOKa/IM30BaHHbIN arpecCUBHbIN MAPOJOHTHUT y 15 ma-
1eHTOoB. [1yOMHa MMapoioHTaIbHBIX KADMaHOB He Ipe-
BbllIaza 5 MM y 12 nanueHToB (80 %). [To maHHBIM
PEHTTeHOIOTUUeCKOTO UCC/Ie/JOBaHNs YObITb KOCTHON
TKaHU MPUOIM3UTeNbHO Ha %2 I/TMHBI KOPHS 3y0a oTMe-
yanack y 11 nauueHToB (73,33 %), 4TO COOTBETCTBYeT
cpeziHel crerieHd TsbKeCTH. Takke oTMedasnach 007b,
OTEeYHOCTb ¥ KPOBOTOUMBOCTb JleCHbI Ha OTPAaHUUEHHOM
yuactke. [laHHbIe MUKPOOHO/IOTMUeCKOTO UCC/IeJ0BaHHsT
TIpUBe/ieHbI B TabumLe 2.

Ta6bnmnya 2
Mukpo6m1onoruyeckuin CoCTaB NapoAoHTasNIbHbIX KapMaHOB

npu nokanan3mposeaHHoOM arpecCuBHOM NepuoaoHTUTE

Table 2
Microbiological composition of periodontal pockets
in localized aggressive periodontitis
rny6uxa MK/
MapopoHTONaToreH/ Depth of the KonuyectBo/
Periodontal pathogen periodontal Quantity
pocket
A.actinomycetemcomitans <4 MM 4,3*103—2,5*104
St. aureus <4 MM 4,5%103—2,5*108
Str. mitis <4 MM 4,4*103—2,1*108
P. gingivalis 25 MM 1,2*103—-2,8*107
P, intermedia 6—8 MM 5,2*103—1,1*107
T. forsythensis 6—8 MM 2,3*103—3,0*107
T. denticola 6—8 MM 1,3*103—1,1*106
Candida albicans =5 MM 1,5¥103—2,3*104

[Tpu /I0KaIM30BaHHOM arpeCcCUBHOM MapOIOHTHTE
B 1K He 6osee 4 MM ObUTH OOHAPY>KeHBI B OCHOBHOM
¢dakynbratuBHble ['p+ (A.actinomycetemcomitans)
u I'p- (St. aureus, Str. mitis) anaspo6bl. HaubosbIiee
KOJTMUeCTBO OBIIO TIpe/icTaBieHo St. aureus U Str.
mitis. B TTIK ry6uHoi 6osee 5 MM 00Hapy>KUBaTCh
obnuratHbie aHaspobwI (P. gingivalis, P. intermedia,
T. forsythensis, T. denticola), a Takxxe Candida albicans.
Haubonbinee uncno cocrasnsinu T. forsythensis.

ITocne obcnenoanust ObUT BhisiB/IeH 21 Mal[UeHT
C TeHepaIu30BaHHbIM XPOHUYECKUM MapOJOHTUTOM.
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I'ny6buna ITK Obl1a He Gosiblie 5 MM ¥ 9 marjueHTOB
(42,85 %), rnybuHa 6onee 6 MM BcTpeyasiach y 12 ma-
umeHToB (57,15 %). [Ipu peHTreHO/I0rUUeCKOM UC-
C/1IeJ0OBaHMY OTMEUaoCh CHU)KEHUE BbICOTHI KOCTHOM
TKaHH Oosiee ueM Ha 2/3 BbICOTBI KOPHS Y 12 Mal[eHTOB.
Takke 0oTMeuanack OTEYHOCTb, KPOBOTOUMBOCTE JeC-
HbI Ha y4aCTKe [TOBPEX/@€HHOIO [1apo/oHTa. [laHHbIe
MUKPOOHOIOTHYe CKOTO UCC/IeJOBaHUS TIPUBEZEeHbI
B Tabsuie 3.

Ta6nuya 3
Mukpo6u1onoruyeckuit CoCTae NapoAoHTaNIbHbIX KapMaHOB Mpy

reHepajim3oBaHHbIM XpPOHU4Y€CKUM NapOAOHTUTOM

IIpy peHTTreHO/IOrMYeCKOM UCC/Ie[J0BaHUU OTMeYa-
JIOCh CHWKEHHUE BBICOThI KOCTHOM TKaHU Ooee, uem
Ha 2/3 BbICOTHI KOpHA y 10 naueHToB. Takke oTMeya-
nack 60J1b, OTEUHOCTh, THOETEeUeHHe ¥ KPOBOTOUHMBOCTD
JleCHBbI Ha y4yacTKe [TOBPeXX/IeHHOI0 NapojoHTa. JlaHHbIe
MHUKPOOHOIOrHYeCKOTO UCC/IeJOBaHUs TIPUBEEeHbI
B Tab/uiie 4.

Ta6nuya 4
Mukpo6uonoruyeckmii coctae NapogoHTaNbHbIX KapMaHOB
npu 060CTpeHUn reHepann3o0BaHHOrO XPOHUYECKOTO NapOAOHTUTA
Table 4

Microbiological composition of periodontal pockets

Table 3 in the exacerbation of generalized chronic periodontitis
Microbiological composition of periodontal pockets in generalized Iny6uHa MK/
Pepogowronarore | Dephafthe | Konwecrso
Iny6una MK/ pocket

II;I ear‘i)oogoong?ggm gg:ﬁ [;Zflt : dﬁgf Kogﬁ:ﬁﬂ; o/ A.actinomycetemcomitans 3—9 MM 1,4*103—-3,3*107

pocket St. aureus 3—9 MM 2,1%103—2,4*108

A.actinomycetemcomitans 3—9 Mm 1,1%104—1,2*107 Str. mitis 3—9 Mm 2,2*102—3,5*108

St. aureus 3—9 mm 2,3*103—3,1*104 P. gingivalis 5—9 Mm 1,9%103—3,5*108

Str. mitis 3—9 MM 2,5%103—3,2*104 P intermedia 6—9 MM 1,3*103—1,7%106

P. gingivalis 5—9 Mm 1,2*104—1,2*106 T. forsythensis 6—9 MM 1,7%106—2,9*107

P. intermedia 6—9 MM 1,2*104—1,2*106 T. denticola 6—9 MM 1,5*103—3,9*106

T. forsythensis 6—9 MM 4,9%102—1,2*107 Candida albicans 5—9 MM 1,0#103—1,0*107
T. denticola 6—9 MM 1,3*104—1,1*106
Candida albicans 5—9 Mm 1,1%104—1,1*108

ITpu reHepanM30BaHHOM XPOHUYECKOM Tapo/j0H-
TUTe cpefHeli cternieHu B 1K Te yke MMKPOOPraHU3MBbl,
YTO U TIPH JIOKA/TM30BaHHOU (hopMe, OTHAKO U3 (PaKy/ib-
TaTUBHBIX a3p0O00B yallle BcTpevascs Str. mitis. Cpeau
00sraTHBIX aHa3pOOOB YacTo Hanubosiee BCTPEUArOTCS
P. gingivalis u T. forsythensis. ITpu 3ToM KOJTM4eCTBO
A.actinomycetemcomitans u Candida albicans 3Hauu-
TeJIbHO TOBBICU/IOCH 110 CPABHEHHUIO C JIOKA/IM30BaHHOM
tdopmoii, a konnuectBo T. forsythensis v [pyrux aHas-
po60B HECKOJTbKO CHU3UIOCh.

ITo pe3ynbraTam o6c/ieoBaHNs OBLIO BBISIBIEHO
16 marpeHTOB C 060CTpeHHEeM reHepai30BaHHOTO
XpOHUUeCKoro napogoHTuTa. ['mybuna I1K Obiita
He Gosibliie 5 MM y 6 nauueHToB (37,5 %), ryouHa
6onee 6 MM BcTpeuanach y 10 maruenToB (62,5 %).
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[Tpu ob6ocTpeHun reHepaIM30BaHHOTO XPOHU-
yeckoro napozioHTuTa B I1K oO6Hapy keHbI Te Ke MU-
KPOOPraHU3MbI, UTO U TIpU Apyrux ¢opmax. Tenepb
13 daKy/IbTaTUBHBIX aHA3POOOB Yallle BCTpeuascs
St. aureus v 3HaUNTEILHO BBIPOC/IU J0JIS1 U KOJTMUECTBO
A.actinomycetemcomitans. Bce obimratHbie aHa3poObI
CTaJ/Ii IPaKTU4eCKU OJMHAKOBBI 110 /10/1e BCTPeuaeMo-
CTH, U UX KOJIMYeCTBO yBeTUYWIOCh 110 CPAaBHEHUIO
C XpOHUUECKOM (OpMOii. 3HAUMTEBHO BO3POC/IO KO-
muuectBo T. forsythensis v P. gingivalis, a KoniuecTBo
Candida albicans Hecko/lbKO CHU3U/IOCK.

BbiBOAbI

[To pe3ynpraTam NpoBefeHHOTO UCCJIeOBAHUS
MUKpoopraHu3Mmel, Hacenswomue 1K npu B3TII,
B OCHOBHOM OTHOCSITCS K (paKy/nbTaTUBHBIM ['p+
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u I'p- aHaspobam, obsmuratHeiM ['p+ u I'p- aHaspobam
Y IPOXOKEBBIMH IpUOaMu.

BbI10 ycTaHOB/EHO, uTo npu Hermybokux 1K mpe-
obazaroT accorpanyy GakynbTaTUBHBIX aHa3pO00B,
YTO rOBOPUT 00 MX GOJBIIIOM 3HAUEeHUH [ijIs 3aITyCKa
TMaTo/IOrMYeCKOro MpoLiecca B TKaHAX NMapojoHTa. B ry-
6okux ITK rpeobsazatoT accoLUaluy 0O/IUTraTHBIX
aHa3po00B, KOTOPBIE MOTYT CIIOCOOCTBOBATH AA/TbHEH-
111eMy MpOrpecCUpOBaHUIO BOCIA/TIMTETHHOTO MpoLec-
ca. Tak >xe 3ameueHo, uto KomuectBo T.forsythensis
u P.gingivalis pe3ko Bo3pacTaeT npu 000CTPEHUU XPO-
HUYECKOT0 BOCTA/IMTEBHOTO MPOLiecca, U MOXKHO CZe-
J1IaTh BBIBOZ, O BO3/I€HICTBUM 3TUX MUKPOOPTaHW3MOB Kak
06 omHOM 13 (hakTOopoB 060cTpeHus. Takum obpaszom,
COCTaB accoLMalliii ¥ KO/IM4eCTBO MUKPOOPTaHH3MOB
B 1K oT/MuaeTcsi Mpy pa3/MuHbIX BUZAX MApPOJOHTUTA
u B [1K pa3iuuHOi ryOHHBI.
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CocTosiHMe MuKpodopbl ceKpeTa npeacTaTeNibHOM Xenesbl
Y 3[4,0POBbIX JIUL, U NPU OCTPOM 6aKTepuanbHOM NpocTaTuTe

B.B. Mac/isakos! @, O.H. ITaBnoBa®? , A.A. Ileimban® —, E.A. IIpoanna* ', ®@.I1. CyroHos'

'Maputickuii rocyapCTBeHHbIN yHUBepcuTeT, r. Mowkap-Ona, Poccutickas @edepayus
2CamMapCKHii ToCyIapCTBEHHbBIM YHUBEPCUTET MyTel coobiienus, 2. Camapa, Pocculickas ®edepayus
[epBbIii MOCKOBCKHUI rOCYJapCTBEHHBIN MeAULIMHCKUN yHuBepcuteT uMenu V.M. CeueHoBa (CeueHOBCKUN YHUBEPCHUTET),
2. Mockea, Poccutickass @edepayus
4CaparoBckuii MeULIMHCKUE yHUBepcuTeT «PeaBus», 2. Capamos, Pocculickas ®edepayus
< maslyakov@inbox.ru

AnHoTanusa. AkmyaibHocmb. OCTpbIid OakTeprabHbIN IIPOCTAaTUT OTHOCHUTCS K OFHOW M3 aKTya/lbHBIX IPO6/IEM B YPOJIOTHH.
Cor/acHo [JaHHBIM, KOTOpBIE NIpeZCTaB/IeHb! B IUTEPaType, KOJMYeCTBO MY>KUMH, KOTOPBIM ObLIO AWarHOCTUPOBAHO JAaHHOe
3abosneBanue, coctapsseT oT 10 1o 40 %. IIpy 3TOM OCHOBHOMY 3THO/IOTMUECKOMY (PaKTOPY B Pa3BUTUM 3TOU MaTOJOTUN
yarile BCero OTBOAUTCS OakTepuaibHOH MUKpodiope. OfHAKO OOMBIIMHCTBO paboT MOCBSAILEHO UCC/Ie[OBaHHI0 MUKPOQIOpPHI
TIPH XPOHUYECKOM TIPOCTaTHTe, a UCC/IefOBAaHUN COCTOSTHHE MUKPOGJIOPEI TIPU OCTPOM OaKTepUasbHOM IPOCTAaTUTe OCTAeTCs
He/l0CTaTOYHBIM. L]eb: M3yUnTh COCTOSIHHE MUKPO(IOpB! CeKpeTa IpeficTaTe/IbHOM jKesle3bl B CDaBHUTEIbHOM acllekTe y 3710-
POBBIX JIMI] ¥ ¥ MALMEHTOB C OCTPLIM OaKTeprabHBIM poCTaTuToM. Mamepuasnbt u memoosbl. ViccneoBaHHe BK/IOUAso B cedst
TIpoBeZieHre CPaBHUTEIbHOT0 MUKPOOHOIOrMYeCKOro aHal|3a IoCeBOB CeKpeTa IpeZcTare/bHOM ese3bl y 30 uesoBek. Bee
ob6cniejoBaHHbIe ObUTH pasziesieHbl Ha [iBe TPYIIIIBL: B [1ePBYIO BOLUIH 15 yenoBek 6e3 yCcTaHOB/IEHHOW ypO/IOriyecKoi IIaToIor vy,
BO BTOPYI0 — 15 yeJioBeK C yCTaHOB/IEHHBIM JUarHO30M OCTPBI OaKkTepHaibHbIM poCTaTUT. Pe3yibmamsl u 0bcyxcoeHue.
B pesysnbTaTe IpoBeZeHHOrO MCC/Ief0BaHMs ObUIO YCTaHOBJIEHO, UTO TIPH TIOCEBe CeKpeTa IpeZCTaTe/IbHOM Kene3sbl y /vl 6e3
YCTaHOBJIEHHOM MaTOJIOTMU, OTCYTCTBUE POCTa MUKPOOPraHW3MOB He Hab/oanock B 60 % HabmogeHui, npu 3tom B 40 %
csiyyaeB, ObUI TIOJIy4eH pOCT MUKPOOPTraHU3MOB. B rpyrine o6c/ieoBaHHbIX 6e3 yCTaHOB/IEHHOW YPOJIOrHYeCKOH MaToiorun
OTMeuasiCsi POCT MUKPOOPraHu3MoB, cieaytomux: Escherichia coli— B 58 % Habsmopenwmii; Staphylococcus epidermidis —
B 10 % Habmopenuit; Staphylococcus warnerii— B 6 % cnyuasx u Enterobacter spp.— B 26 %. KoyMuecTBO BbISIBIEHHbBIX
MHUKpPOOpraHu3MoB He mipeBbiiiano 104 KOE/mi. ITpu 3ToM He 6b17I0 3aperuCTpUPOBAHO HATMUMe MUKPOOHBIX acCOL[UALIUH.
Y nalueHToB € OCTPbIM DaKTepHaibHbIM MPOCTAaTUTOM CTEPU/IBHBINM CEKPEeT Mpe/CTaTeIbHOM xene3bl 0611y 13,3 %, a B 86,7 %
yesioBeK ObLT I10TyueH poct MUKpodnopsl. Hanbonee yacTo B rpyrne o6c/ieloBaHHBIX C OCTPBIM OaKTepHUabHBIM IIPOCTAaTHTOM
6butn nonyuensl Escherichia coli— B 45 % nabmopenuii; Klebsiella spp.— B 23 % cnyuasix u Proteus spp.— B 19 %. Pexe
Staphylococcus epidermidis — B 8 % Habntonenuti; Enterobacter spp.— 3,2 %. MeHblile Bcero 0ObLM MosiyueHbl Serratia
spp.— 1,1 % u Staphylococcus warnerii—B 0,7 % cnyuasix. [Tpu 3ToM B 86 % Hab/toieHy B JAHHOM Tpyrire ObUTH BbISB/IEHbI
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MUKpOOHBIe acconpanyuu. Bbigoobt. CpaBHeHMe COCTOSHUSL MUKPOQIOpb! CeKpeTa IpeficTaTe/IbHOM JKeJle3bl Y 31,0POBbIX JIUL]
Y TIALIMeHTOB C OCTPBIM OaKTepHabHBIM MTPOCTATUTOM BBISIBUJIO, UTO YV TIALIMEHTOB C OCTPBIM OaKTepHabHBIM MTPOCTATUTOM
OTCYTCTBHe BBICESTHHOM MUKPOGJIOPHI B CEKpeTe TPOCTaThl 0Ka3anoch B 3 pa3a MeHbIlle, 4eM y 310poBbIx L (13,3 % u 40 %
COOTBETCTBEHHO), puueM Escherichia coli oka3anack Haubosee pacripoCTpaHeHHBIM MUKPOOPTaHM3MOM B TpyTiTe 00C/1e[0BaHHbIX
C OCTpBIM OaKTepHabHBIM MTPOCTaTUTOM.

KroueBble ¢/10Ba: 0CTpPbIN OaKTepHa bHBIN TPOCTATUT, MUKPOQJIOpa, aCCOLMALii MUKPOOPTaHU3MOB
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The state of the microflora of prostate secretions in healthy
individuals and in acute bacterial prostatitis
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P>< maslyakov@inbox.ru

Abstract. Relevance. Acute bacterial prostatitis is one of the urgent problems in urology. According to the data presented
in the literature, the number of men who have been diagnosed with this disease ranges from 10 to 40 %. At the same time, the
main etiological factor in the development of this pathology is most often assigned to the bacterial microflora. However, most
of the works are devoted to the study of the microflora in chronic prostatitis, and the state of the microflora in acute bacterial
prostatitis remains insufficient. The aim of the study is to evaluate the state of prostate secretion microflora in a comparative aspect
in healthy individuals and in patients with acute bacterial prostatitis. Materials and Methods. The study included a comparative
analysis of microbiological cultures in prostate secretion of 30 people. All examined were divided into two groups: the first
included 15 people without established urological pathology, the second — 15 people with an established diagnosis of acute
bacterial prostatitis. Results and Discussion. As a result of the study, it was found that when sowing prostate secretion in persons
without established pathology, the absence of microorganism growth was not observed in 60 % of observations, while in 40 % of
cases, microorganism’s growth was obtained. In the group of examined without established urological pathology, the growth of
microorganisms of the following was noted: Escherichia coli—in 58 % of observations; Staphylococcus epidermidis —in 10 %
of observations; Staphylococcus warnerii — in 6 % cases and Enterobacter spp.—in 26 %. At the same time, the number of
detected microorganisms did not exceed 104 CFU/ml. At the same time, the presence of microbial associations was not recorded.
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In patients with acute bacterial prostatitis, the sterile prostate secret was 13,3 %, and in 86,7 % of people, microflora growth
was obtained. Most often, in the group examined with acute bacterial prostatitis, Escherichia coli was obtained —in 45 % of
the observations; Klebsiella spp.—in 23 % cases and Proteus spp.—in 19 %. Less often Staphylococcus epidermidis —in 8 %
of observations; Enterobacter spp.— 3,2 %. Serratia spp.— 1,1 % and Staphylococcus warnerii— in 0,7 % cases were the
least obtained. At the same time, 86 % of observations in this group revealed microbial associations. Conclusion. Comparison
of the state of microflora of prostate secretions in healthy individuals and patients with acute bacterial prostatitis revealed that
in patients with acute bacterial prostatitis, the absence of inoculated microflora in prostate secretions was 3 times less than in
healthy individuals (13.3 % and 40 %, respectively.), and Escherichia coli was the most common microorganism in the group
of patients with acute bacterial prostatitis.
Key words: acute bacterial prostatitis, microflora, associations of microorganisms

Author contributions. V.V. Maslyakov, O.N. Pavlova, A.A. Cymbal — research design development; E.A. Pronina — determination
of cultures of microorganisms; F.P. Sutonov — clinical observation; O.N. Pavlova, A.A. Cymbal, E.A. Pronina — preparation

of the manuscript; V.V. Maslyakov — editing the manuscript.

Conflicts of interest statement. The authors declare no conflict of interest.

Received 17.05.2021. Accepted 12.07.2021.

For citation: Masljakov V'V, Pavlova ON, Cymbal AA, Pronina EA, Sultonov FP. The state of the microflora of prostate secretions
in healthy individuals and in acute bacterial prostatitis. RUDN Journal of Medicine. 2021;25(4):339—345. doi: 10.22363/2313-

0245-2021-25-4-339-345

BeepeHue

OcTpelii 6akTepuanbHbId npoctatuT (OBIT)
OTHOCHUTCS K OJHOUM U3 aKTyasbHBIX MP0bIeM B ypo-
soruu. CornacHo ZJaHHbIM, KOTOPBIe NIpe/iCTaB/IeHbI
B JIUTepaType, KOJIMUeCTBO MY)KUMH, KOTOPbIM ObIT
muarHoctripoBaH OBII, nocturaet ot 10 g0 40 % [1,
2]. TIpu 9TOM OCHOBHBIM 3TUOJIOTUYECKUM (PaKTOPOM
B pa3Butun OBIT yatije Bcero siBsieTcsi GakTeprasbHast
mMukpodropa [2]. 3ToMy criocobCTByeT To, UTO B ce-
KpeTe IpeJcTaTe/IbHOM JKeJle3bl COLePIKUTCSI BBICOKOe
KOJINUECTBO OPraHNUeCKUX BeIeCTB, UYTO CIIOCOOCTBYeT
GnaronpusITHOMY pa3MHOKeHHIO0 MUKPOOPTaHH3MOB,
KOTOpbI€e MOMNaJaT U3 MOUYEHCITyCKaTeIbHOrO KaHa-
J1a, XOTS1 B HOPMaJIbHBIX YC/I0OBUSIX, [10 MHEHUIO psifia
UccieioBaresniel, UX He AO/DKHO cofiepkathbes [3].
CornacHo JaHHbIM, [pe/iCTaB/IeHHbIM B JIUTeparype,
OCHOBHOU MUKPO(GJIOpPO#i, KOTOpasi 00HAPY KUBAeTCSI TIPU
OBII, npexacraBnena Staphylococcus, KoTopbie 6b1TH
rosyuyeHsl B 66,7 % Habmrogenusax. [1pu aTom cpeau
Tpe/iCTaBUTesIeli 3TOro Kjacca vaife Apyrux Obum
TO/Ty4YeHbl KOary/aa3oTpULiaTe/ibHble CTa(pUIOKOKKH,
OZJHOBPeMEHHO ¢ 3TuM B 50 % 006pa31[0B ObI/H OJTY-
yeHbI MUKPOOHBIe accorraiiyu [4]. CoracHO JaHHbBIM,
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TIpe/ICTaB/IeHHBIM B JIMTeparype, pa3sBUTHe XPOHUUYECKO-
ro 6akTepyasbHOTO MPOCTATHUTA TIPUHA/IEKHUT Yporia-
TOT€HHBIM IPaMOTpHLaTeIbHbIM OaKTepHsiM, KOTOpbIe
TIpUHA/IEXXUT K cemelicTBy Enterobacteriaceae. Cpeau
KOTODBIX, B MTEPBYI0 OUepe/ib, BeyLIyIO POJIb OTBOJST
Escherichia coli, Klebsiella spp., Enterobacter spp.,
Proteus spp., Serratia spp., kpome Toro, Pseudomonas
aeruginosa [5]. OpHako 60JBIIMHCTBO paboT MOCBS-
IIIeHO MCC/IeI0BaHHI0 MUKPOQJIOPbI IPH XPOHUYECKOM
MpOCTaTUTe, a UCC/IeJ0BaHNUIN COCTOSIHHE MUKPO(IOpHI
ripu OBII ocraercs HejOCTAaTOUHBIM.

Lenbto ucciefoBaHys IBUIOCh U3yUeHHE COCTO-
SIHASI MUKPO(JIOpBI CeKpeTa Mpe/CTaTe/TbHOU JKeJe3bl
B CPaBHUTE/IbHOM acIleKTe y 3/10POBBIX JIL| U y TNaLu-
€HTOB C OCTPBIM OaKTepuabHBIM TIPOCTAaTUTOM.

MaTepMaﬂbl n MetToabl

B paboty BK/IHOUeHbI UCCIeI0BaHUS MUKPO(IOPHI
30 uesioBeK, BCe MY’KCKOTO I10J1a, CpeHUI BO3pacT
cocraBus 25+5 jiet. CoriacHO TpeGOBaHUSIM K TIPOBe-
JIeHHI0 MCCIIe/I0BaHUM, TPeIbsBIIsSeMbIX XeTbCUHKCKOM
Jlekyiapaiieii BceMrMpHO# MeIMITMHCKOMN acColAaliviu
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(WMA Declaration of Helsinki — Ethical Principles for
Medical Research Involving Human Subjects, 2013),
Triepei HauajioM HUCCIeI0BaHUs BCe MaleHThI 100po-
BOJIBHO [1aBaJ/Id MMCbMEHHOE COIJIache JJIsl y4acTHus
B MCCJIeIOBAaHUU U 00pPabOTKY MepCOHa/IbHBIX JaHHbIX.
BrinosiHeHe vccrieioBaHusi ObIIO COTIACOBAHO | TIOMY-
unIo ofjoOpeHre KOMUCCHH, 3aHMMAFOLLeHCst BOTIPOCAMM
OMO3TUKY MeIULIMHCKOTO YHUBepcHTeTa «PeaBr3» Ne 23
ot 03.02.2021. Bce obciejoBaHHbIe ObUIN pa3zieeHbl
Ha /IBe IPYIIbI 10 15 uesioBek B KaXk/10i. B 1iepByro BOLILH
JML1A, Y KOTOPBIX He ObIIO TIPU3HAKOB OCTPOTO MPOCTATHTA,
BO BTOPYIO — 15 UeJioBeK C yCTaHOB/IEHHBIM JUarHO30M
OBII, KoTopble 0OPaTH/IMCh 33 MEAULIMHCKOM TIOMOIIIBIO
B ME/IMIMHCKYE OpraHu3aliyn I. JHresibca. ObceoBaHyst
TPOBO/IW/THCH B aMOY/IaTOPHBIX YC/IOBUSIX. Bce yyacTHUKH
WCCIIeI0OBAHUS HE IMeJTN YCTaHOB/IEHHBIX XPOHUYECKHX
Y OCTPBIX COIMYTCTBYFOILMX 3a00/1eBaHUH, He TO/Tydain
JleKapCTBeHHBIE TPeriaparhbl, KOTOpbIe MOV Obl TTOB/HSITH
Ha COCTOsSTHHE MUKPO(QJIOpbI B MOMEHT 00C/IeZIOBaHMSI.
HOuarHo3 OBII 6611 ycTaHOB/IEH Ha OCHOBaHKU cOopa
aHaMHeCTUYeCKHX AaHHbIX B 100 % Habmonenuit. [Tpu
3TOM YUHTBLIBA/IUCh TaKKe »Ka/lo0bl, Kak 00N U JIVCKOM-
¢opt B obactu Taza— B 8 (53,3 %); nokanmu3ars 6om
B oOactul ipomeskHOCTH — B 3 (20 %) HabmoaeHusIx;
Ha/TMuKe YyBCTBa JUCKOM(bOpPTa B Pa3/IMUHBIX 00/1aCTsIX
MaJioro Taza— B 12 (80 %) ciryuaeB. Hamiurie 60/1eBoro
CHH/IpOMa, KOTOPbIM BO3HUKAJ BO BpeMsl WU TIOCIe 35-
Kynsitu — B 7 (46,7 %) Habmopenuit. B 6onbmHCTBe
HabmoneHnii — 96 % ObLIO BBISIBIEHO HECKOILKO CHM-
[ITOMOB OZJHOBpeMeHHO. KpoMe Toro, y Bcex NarueHToB
ObUTM TIPU3HAKK FHUTIePTEPMUH, KOTOPbIe Kojiebamch
B ripefienax 37,2—37,80 C. B 3 (20 %) HabOmoneHusx u-
arto3 OBIT 6bUT OCTaB/IEH TOTBKO Ha IAHHBIX K/ITMHUKH,
B ocTanbHbIX 12 (80 %) aist smarHocTvik OBIT ncrions3o-
Basiach y/IbTpa3BykoBasi AuarHoctuka (Y3U). B kauectse
Marepuasia, KOTOPbIi UCIIO/b30BasICs [i/1sl IPOBeIeHUs
KYJIbTypa/bHOTO UCC/Ie[JOBAHMS, UCTI0/Ib30BaICs UHAY-
LMpoBaHHbIM rpoctatnyeckuii cekpet (UI1C), koTopeiii
611 omyueH y 21 (70 %) ob6cnenoBaHHbIX, U3 HUX Y 10
YyeJIoBeK M3 TPYMITbl CPaBHEHUSI My 12 — 13 OCHOBHOM
rpymiibl. B octanbHbix 8 (0,9 %) HaOmOmeHUsIX /17151 UC-
CJ1e/I0BaHMSI OCYIIIECTBISUM 3a00p MOCTMACCaKHOM MOYH,
COOTBETCTBEHHO Yy 5 ¥ 3 00C/1eJ0BaHHbIX. B Tex ciyuasx,
koryia MIIC ObuT 1osTyueH B MajsioM KOJIMUEeCTBE, U €T
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He OBLIO JOCTAaTOYHO [1/151 BBITIOJTHEHHS TIOCEBOB, TIPOM3-
BOAW/ICS 3a00p MOCTMaccaxXHOM nopLuu Mouu. [Tocsie
TIO/TyueHus1 OMOJIOrMYeCKOro MaTepraa OH COOMpaICs
B CTePWIBHBIN KOHTEHHEDP Y TPAHCTIOPTHUPOBAIC B OaKTe-
PHOJIOTMYECKY0 /TabopaTopuro, BpeMs TPAaHCTIOPTUPOBKH
He TPeBbIIIa/I0 COPOKa MUHYT. OCy1lieCTBIeHHUE [T0CEBOB
MOBOZAW/IOCH C IPUMEHEHUeM CTaHAAPTHON MEeTOAWKH,
/TSI 9TOTO MCTIO/Tb30BAJICS IIIMPOKKI Habop AMarHoCTHYe-
ckux cpef. [Tocse romyueHyst TOCeBOB WAEHTU(PHKALIIO
MHKPOOPIraHM3MOB OCYILECTB/ISUIM C UCIIO/Ib30BaHUEM
MOpP(OIOruUeCKrX, THHKTOPUA/IbHBIX, KY/bTYpaTbHbIX
1 OMOXMUMIUeCKUX CBOWCTB. Tlepe; ToceBoM IpOBOAM/IH
necstukpatHele (10—1 go 10—10) pa3BefeHus cekpeTa
B TUOIVIU-KO/ieBoM Oydepe. [171s1 orpeiesieHust KOJTMIeCTBa
Y BU/ja OaKTepHii M3 KaXKIOr0 Pa3BeieHUs POX3BOIUIH
BbiceBbI (10 0,1 M/T) Ha TIUTaTesTbHBIE Cpeibl: DHAO (Arap
OHpo 11 BeIfenieHys sHTepobakTepuii (I'PM-arap), ripo-
u3BozuTesb: Ob6oneHck, Poccust); XaitXpom cesleKTHBHBIN
arap Ji1s1 SHTepoKOKKOB (Arap HiCrome 151 quddepen-
1armu Enterococcus faecium, nponsBogurens: HiMedia
Laboratories, IH1is1); »ke/ITOYHO-COJIeBoM arap (Arap
JKeITYHO-COJeBOH, rpousBoauTesb: HiMedia Laboratories,
WHpust); KpoBsiHOM arap, MPUroTOB/IEHHBIA Ha OCHOBE
arapa Mrosuiep—XWHTOH ¢ fio0aBeHreM OapaHbUX pH-
TpoLUTOB (Arap Mrosiepa—XUHTOHA, MPOU3BOAUTETb:
HiMedia Laboratories, ViHust). IToceBbl THKyOHMpOBaIi
B a3po6HeIX (10 % CO,, 10 % H,, 80 % N,) ycnoBusx
Ky/IbTUBUPOBaHUs B TeueHue 2—4 cyTok [6].

Kputepusimu BKIHOUEHUST CTY>KWAJIA: BO3PACT Ta-
uueHToB OT 18 go 30 jsieT, HanMuue KIMHAYEeCKU yCTa-
HOBJIeHHOTO JrarHo3a OBII. Vck/ouanvich nalyueHThbl
Monoxe 18 u crapiue 30 neT, UMerole XPOHUUEeCKHe
COMYTCTBYHOIIMe 3a00/1eBaHMs], MALIMEHTHI C XPOHU-
YeCKUM MPOCTAaTUTOM, a TaKKe He JjaBLIne Coriacue
Ha yuyacTve B UCC/eJOBaHUU.

Pe3ynbrarhl, ojiyuyeHHbIe B XOZe UCC/Iel0BaHMs,
TIOZIBeprajiich MaTeMaTHueCcKoii 00paboTke Ha rmepco-
HaJbHOM KOMITbIOTEpe, UMEIOLLEr0 MaKeT MPUK/IaZHbIX
nporpamm Statistica Bepcuu 6.0, Takke Excel. /1151 pac-
YyeTa 3aBUCUMBbIX BeJIMYMH MCIO/Ib30BasICs KPUTEpUi
YUIKOKCOHa, a 51 pacueTa He3aBUCUMbBIX — KPUTEPUN
ManHa—YutHu. PaccunTtbiBaniy MeivaHbl KBaJpUien,
KaK BeDXHUX, TaK U HWKHUX, U OTpejie/isiiack JOCTO-
BEPHOCTb pa3uuuii (p).
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Pesynbratbl 1 ob6cyxaeHue

VI3BeCTHO, UTO HE BCe MUKPOOPraHM3Mbl, HaceJIsi-
IOL1e CJIM3UCThIe, BHICEBAOTCS. B CBA3M € 3TUM, KaK
TOKAa3bIBAIOT MIPOBe/leHHbIe COOCTBEHHbIE HCC/Iej0Ba-
HUs, U3 15 06ceJ0BaHHBIX OTCYTCTBHE BbICESTHHOMN
MHKPOQJIOpBI B CEKpeTe MPOCTaThl 0Ka3aaoch B 9 (60 %)
HaOJFoZIeHUsIX, B OCTabHBIX 6 (40 %) ciyyasx pe3yiib-
TaThl MOCEBA Aaiu pocT. B rpyrmme o6c/iejoBaHHBIX
¢ OBII ObLTM MO/TyYeHbI C/IeAyIOlUe Pe3y/IbTaThl:
OTCYTCTBHE BbICESTHHOM MUKPO(IOpBI B CEKpeTe Mpeji-
cTatesibHOM >keste3bl 0b11y 2 (13,3 %) 06c/1eJ0BaHHbIX,
ay 13 (86,7 %) uenoBek ObLI MOTyYeH POCT MUKPOGIO-
pbl. [To cpaBHEHMIO €O 3710pPOBBIMH 06C/IeA0BaHHBIMU
OTMEUaeTCsl CTaTUCTUYECKH [JOCTOBEPHOE YBe/IMYeHre
(p <0,05). IlpoLeHTHOE COOTHOLIEHUE BhISIBIEHHOU
MHUKPO(]IOpHI, TI0/Ty4eHHOU B rpyTire ob6cief0BaH-
HbIX ¢ OBII, nipeacraBneHsl Ha pucyHke 1. Kak BUAHO
13 IJaHHBIX, TIPe/ICTaB/IeHHbIX Ha PUCYHKe 1, Hanbosee
yacTo B rpyrire 06csefoBaHHbIX ¢ OBIT ObIH MOy YeHsbl
Escherichia coli — B 45 % nabmogenuii; Klebsiella
spp-—B 23 % cnyuasix u Proteus spp.—B 19 %. Pexe
Staphylococcus epidermidis — B 8 % HabnromeHNUH;
Enterobacter spp.— 3,2 %. MeHblile Bcero ObLTH
nonyuensl Serratia spp.— 1,1 % u Staphylococcus
warnerii—B 0,7 % cnyuae. [Tpu 3ToM B 86 % Habsro-
JIleHUH B IaHHOM TpyTirie ObUTH BbISIB/IEHbI MUKPOOHbIE
accouyaruu.

[TpoueHTHOEe COOTHOLIEHHE BbISIBIEHHON MUKPO-
¢ropbl, MosyueHHOM B rpymre obciejoBaHHBIX Oe3
MaTO/IOT UM, TIPe/ICTaB/IeHbl HA PUCYHKe 2.

Kak BUIHO 13 JlaHHBIX, [Ipe/ICTaB/IeHHbIX Ha PU-
CyHKe 2, y 00C/1eZJOBaHHBIX JTUL] O3 yCTaHOB/IEHHOU
T1aTOJIOTMU CyLl|eCTBeHHbIX U3MeHeHU! B N0/TyYeHHON
MUKpoO@Jiope, B oTnume oT nayueHToB ¢ OBIL, momy-
yeHo He Ob110. OZIHAKO B IaHHOU TpyTire MUKPOOHBIH
cocTtaB ObUI TIPe/ICTaB/IeH JIUILb YeThIPbMSI TPYIIIaMU
MHKpoopraHu3moB: Escherichia coli— B 58 % Habiro-
penui (p > 0,05); Staphylococcus epidermidis—B 10 %
Habmrogenuii (p > 0,05); Staphylococcus warnerii —
B 6 % ciyuasix (p > 0,05) u Enterobacter spp.— B 26 %
(p > 0,05). Kpome Toro, B laHHOM rpymme o06cieno-
BaHHBIX He ObIIO BLIIBIIEHO MUKPOOHBIX aCCOI[AAITHH,
BO BCeX Hab/rofIeHusIx ObLUT OTMeueH POCT MOHOKYJIBTYP.
Vicxops v3 peZicTaB/eHHbIX IaHHBIX, MOXKHO C/le/aTh
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3aKJ/iroueHre, yto B pa3sutuu OBII cienyet oTBOgUTh
OOJIBIITYIO POJTh YC/IOBHO-TIATOT€HHBIM MUKPOOPTaHU3-
MaM, KOTOpble HaXOJSTCSl B MUKPOOHBIX aCCOLMALUSIX.
[Tpu 3TOM B HOpPMa/TbHBIX, (PU3MOIOTUUECKUX YCIOBUSIX,
B 13,3 % Hab/moeHni BCTPeUaroTCsl yCI0BHO-TIaTOreH-
Hble MMKPOOPTaHU3MbI BHE aCCOIHAIWH.

0,7
1,1

1 45

32 pE]

= Escherichia coli Klebsiella spp. Enterobacter spp.

Proteus spp. = Serratia spp. = Staphylococcus epidermidis

= Staphylococcus warnerii

Puc. 1. COOTHOLEHNE NOMYyYEHHbIX MUKPOOPraHn3MOB,
MoJTyYeHHbIX Mpy nocese o6cnefoBaHHbix ¢ OBl (B %)

Fig. 1. The ratio of the obtained microorganisms obtained
during sowing in the examined patients with acute bacterial
prostatitis (%)

10

26 58

= Escherichia coli Enterobacter spp.

Staphylococcus epidermidis = Staphylococcus warnerii

Puc. 2. COOTHOLLEHME NONYHEHHbBIX MUKPOOPTaHM3MOB,
NoNy4eHHbIX NpK NoceBe 06CnefoBaHHbIX 63 naTonorum (B %)

Fig. 2. The ratio of the obtained microorganisms obtained by
sowing examined without pathology (%)
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HecoMHeHHBIM OocTaeTcs TOT (aKT, UTo B rarTore-
He3e pa3Butus OBII BaykHast posib OTBOAUTCS HE TOMb-
KO COCTaBy MUKPOOPIaHU3MOB, HO U UX KOJIUYeCTBY.
B cBa3u € 5TUM HaMU TIpOBe/ieH aHaIu3 Kon4yecTBa
[10JIy4YeHHBIX MUKPOOPIraHW3MOB, KaK B HOpMe, TaK
u ripu OBIL. [TonyuyeHHEbIe pe3y/nbTaThl NPe/CTaB/IeHbI
Ha PUCYHKe 3.

180 167*
154*

40 126*

112% 117* 116*

112*

m 3p0posble Healthy ones

Sz ~mo =X
=)
3

OcTpbiit 6akTepuanbHbIA NPOCTaTUT
19 Acute bacterial prostatitis

Puc. 3. KonndecTBeHHOe COOTHOLLIEHWE BbISBIIEHHOM
MMKpPOhIOPbI Y 300POBbIX 06CNeA0BaHHbIX 1 Npy OB (KOE/Mi)

Fig. 3. Quantitative ratio of the detected microflora in healthy
subjects and in acute bacterial prostatitis (CFU/ml)

MpumeydaHme: * — 3HaK, MOKasbIBaOLLMA CTATUCTUYECKYHO
focToBepHocTb (p < 0,05)

V3 faHHbIX, TIpe/iCTaB/IeHHbIX Ha PUCYHKe 3, BUJHO,
YTO B Tpy1Iie 00c/ieoBaHHbIX 6e3 yCTaHOBIEHHOM
TaTO/IOTMH KOJIMYECTBO BbISIB/IEHHBIX MUKPOOPTaHU3MOB
He nipeBbIano 104 KOE/mn, Torpa kak B rpymre ¢ OBl
OTMeyasnoch CTaTUCTUYECKH [JOCTOBEpHOE yBelyeHue
3TOro KonmruecTtsa. B Toxxe Bpems y naupenTtos ¢ OBI1
OTMeuasIoCh CTaTUCTUUYECKHe JOCTOBEPHOE yBe/InueHre
KOJTMUECTBA TIOTyYeHHBIX MUKPOOPTaHHU3MOB.

Kak rokasbIBatOT pe3y/bTaThl, [10Jy4eHHbIe B X07e
MIPOBEZIEHHOTO MCC/IeI0BaHUs, OTCYTCTBHE BBICESTHHOM
MUKPOGIOpHI B CeKpeTe MPOCTaThl 66110 TOMBKO B 60 %
Habmoerni, ripu 3ToM B 40 % ciydaeB ObLT TOTyueH
POCT MUKPOOPraHU3MOB. 3/jeCh ClelyeT OTMeTUTh
TOT (DaKT, UTO B MOZABJISFOIIEM OOBIIMHCTBE HAO/TIO-
JleHuH OBl 3aperucTpUpOBaH POCT JIUILBb YeThIpex
rpynn MUKpoopranusmos: Escherichia coli—B 58 %
Habmrogenuis; Staphylococcus epidermidis —B 10 %
Habmropenuit; Staphylococcus warnerii— B 6 %
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cnyyasix u Enterobacter spp.— B 26 %. I1pu 3Tom
KOJINUEeCTBO BBISIBJIEHHBIX MUKPOOPraHU3MOB He Tpe-
BbIano 104 KOE/m. Ewe ogHyM, Ha Hall B3IVIsA[,
HEMaJIOBa)KHbIM (PAaKTOPOM, C/ie[lyeT OTMETUTb TO, UTO
B 3TOH rpyrire o6ce0BaHHBIX He OBLIO BBISIBJIEHO
MUKPOOHBIX accoumauyid. [Tpu 3ToM rcciefoBaHus,
ripoBefeHHsble B rpymne ¢ OBII, moka3anu, 4yTo B OT-
JIMYMe OT TaLeHTOB 0e3 yCTaHOBIeHHOM MaToIOTHH,
OTMeuaeTCsl pOCT MUKpoopranu3mMoB 6osiee 104 KOE/
MJ1. [Ipy 3TOM Kak B TIEPBOM, Tak ¥ BO BTOPO# TpyTIre
ObUTH TIOSTyUYeHb! YC/IOBHO-TIATOTeHHbIE MUKPOOpPTa-
Hu3Mbl. OfHaKo B rpyrire nanueHToB ¢ OBIT 6buim
BbISIB/IEHbI MUKPOOHBIe accoryariiil. CoriacHO aHHbIM,
TpeJCTaB/IeHHBIM B JINTEPAType, UMEHHO aCCOLMaLUsIM
MMKPOOPraHU3MOB OTBOJUTCSI BaKHas! POJIb B Pa3BUTUN
XPOHHWYeCKOro 6akTepuabHOTO TIpocTaruTa [7, 8].

BbiBOAbI

1. Tlpu noceBe ceKkpeTa NpeACTaTeIbHOM XKeJle3bl
y i1l 6e3 yCcTaHOB/IEHHOM TaTO/IOTUH, OTCYTCTBUE
pOCTa MUKPOOPTraHU3MOB He Habmozanock B 60 %
HabsroeHu, Tipu 3ToM B 40 % ciydaeB ObUT MO/TyueH
POCT MUKPOOPTraHU3MOB.

2. B rpymre o6cnejoBaHHBIX 6€3 yCTaHOBIEHHOMN
YPOJIOTHYECKOM TIaTO/IOTUU OTMEYasiCcsi POCT CJIeyIo-
IIMX MUKpPoOpraHusmoB: Escherichia coli— B 58 %
Habmogennit; Staphylococcus epidermidis —B 10 %
Habmopenuit; Staphylococcus warnerii—B 6 % city-
vasx u Enterobacter spp.— B 26 %. KoniuecTBo BbISIB-
JIeHHBIX MUKDPOOPraHMW3MOB He npessiiiano 104 KOE/
M. [Ipu 3TOM He GBIJIO 3aperUCTPUPOBAHO HaTMUMe
MHKPOOHBIX aCCOLMALIA.

3. ¥ manueHTOB C OCTPbIM OaKTepHaIbHBIM IPO-
CTaTUTOM I10CEeB CeKpeTa Mpe/CcTaTe/IbHON »KeJle3bl
He fan pocta B 13,3 %, a B 86,7 % HabmogeHUsIX ObIT
MIOTy4Y€eH POCT MUKPOQJIOPBI.

4. Haubonee yacTo B rpyrire 00c/ie0BaHHBIX
¢ OBII 6bu monyuensl Escherichia coli— B 45 %
Habmtopenuit; Klebsiella spp.— B 23 % ciyuasx
u Proteus spp.— B 19 %. Pexe Staphylococcus
epidermidis — B 8 % Habmtomenwnii; Enterobacter
spp.— 3,2 %. MeHbl1ie Bcero ObUTH TIOJTyYeHbI Serratia
spp.— 1,1 % u Staphylococcus warnerii—B 0,7 %
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cnyuasx. [Tpu aTom B 86 % HabmtoeHuli B JaHHOU
rpytire ObLTH BhIsIB/IEHBI MUKPOOHBIE aCCOLMALUM.
Takum 06pa3oM, cpaBHeHHe COCTOSHHSI MUKPOGIIo-
Pbl CeKpeTa MpeJCcTaTe/IbHOM >Kesle3bl Y 3[[0POBbIX JIUL]
¥ TIAL{IEHTOB C OCTPBIM OaKTepHUasbHbIM IIPOCTaTUTOM
BBISIBUJIO, UTO Y TIALIMEHTOB C OCTPbIM OaKTepuaibHbIM
MIPOCTaTUTOM OTCYTCTBHE BbICESTHHON MUKPO(Q/IOPHI
B CeKpeTe NPOCTaThl 0Ka3aa0Ch B 3 pa3a MeHbIle, YemM
y 3mopoBbix yuL] (13,3 % 1 40 % cOOTBEeTCTBEHHO),
nipuuem Escherichia coli oka3anace HauboJsee pac-
MPOCTpaHeHHBIM MUKPOOPTaHW3MOM B TpyTirie 00cie-
JIOBaHHBIX C OCTPLIM OaKTepHUaIbHBIM IPOCTAaTUTOM.
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HAYYHASA CTATbA

AHanus nHpekLnoHHOM 3a601eBaeMoOCTN YEeNOBEKA,
AOMaLLHUX XXUBOTHbIX U NTULbI B Poccun 3a 2016—2019 rr.

JLII. BeccoHoBa

BOpOHEXCKHH rocyAapCTBeHHbIN YHUBEPCUTET MH)KeHePHBIX TEXHOJIOTHH, 2. BopoHeoic, Poccutickas @edepayus
Ipb.bessonova@yandex.ru

AunHoTanus. AKmyaibHocmb. B cTaThe MpUBOANTCA aHaINM3 UH(EKIMOHHOM 3a00/1eBaeMocT B PD uesioBeka, JOMAIIHUX
JKUBOTHBIX U IITUL] 3a 2016—2019 rr. Llenb uccneqoBaHyst CpaBHEHKE 3ITM300TOI0TYeCKON U STIMeMUO0JIOTMUEeCKON CUTyaluu
Y yCTaHOBJIEHHWEe KOPPEJISLMOHHOM 3aBUCUMOCTU MeKAY OTAe/bHBIMU BUJaMH 300HO30B, aHTPOTIOHO30B, a TAaK)XXe 300HO30B
Y aHTPOIIOHO30B. Mamepuasnbl u MemoOsl. ViccnenoBaHue MpOBOUIOCH METO/IOM 00pabOTKM CTaTUCTUYECKUX JAHHBIX,
TOMy4YeHHBIX B OTKPBITBIX UCTOUHKMKaX Poccrara u ®I'Y BHUM3XK VAL Ynpaenenust BetHag3opa r. Bnagumup, cobpaHHbIe
naHHbIe oOpabartbiBaim ¢ romotisio nporpamMm Ecxel u STATISTICA-10. Pe3yabmambt u obcyscoeHue. ChopMrupoBaHa
BbIOOpPKa 10 MHGEKIMOHHBIM 601e3HsM (UB), KOTOPbIMU B yKa3aHHbIM Mepro/, OblM 3apa>keHbl JTIO/IY, JOMAIIIHHe XKUBOTHbIE,
B T.U. KPYITHBIN U MeJTKUI pOraThlii CKOT, CBUHBH, JIOLIAA U NTULBI. PaccuntaH cpejHNi MPOLeHT 3a00/1eBIIMX KOHKPETHBIM
BUZIOM UH(DEKI[UOHHBIX 60/ie3Hel ¢ yueToM AudQepeHIraliiu 1o 300H03aM, aHTPOTIOHO3aM U CPeJHUM MPOLIEHT 3a00/eBIINX
JKUBOTHBIX T10 BCEM BbISIBIEHHBIM BuziaM VB, uTo /jano BO3MOXKHOCTE ycTaHOBUTH VB, Hanbosee yacTo BCTpevaromyecs B
Ka)X/I0¥ 13 TPYTIII, U B I1e/IOM Y BCEX >KUBOTHBIX U ITTHll. [IpoBezieHa otleHKa pacripeznenenust Ub B nuddepeHIMpyeMbIX rpyTIax,
TIOCTPOEeHbI TpaUKU pacrpesiesieHrsl U yCTaHOB/IeHbI ()OPMYJIbl, [10 KOTOPBIM MOYKHO ITPOTHO3MPOBATh JUHAMUKY UX AaabHel-
mero passutust. C omorrpto porpammbl STATISTICA-10 paccuntansl Ko3dduiieHTs! Koppessinyy (1) MexXAy 300HO03aMH
(XX), antporioHo3amu (YY), a Takke 300HO3aMH U aHTporioHo3aMu (XY). Bbigoost. OmipesiesieHbl yCTOMUKMBO 3HAaYMMBbIe
TIOJIOXKUTETEHBIX KOPPEJISLIMOHHBIe CBSI3U /Il 300HO30B U aHTPOTIOHO30B. [To/yueHHbIe JaHHbBIE 0KA3bIBAlOT HAaIMUKe TeCHOM
CBf13U UeJsioBeKa C OKPY)KaloIllM MUPOM U er0 OTBETCTBEHHOCTh 3a 3[j0pPOBbe KUBOTHBIX U MTHL], C LieJIbI0 IIPeJ0TBPalL{eHUs
pucKa 3aboneBaHi HHYEKIMOHHBEIMU 00/e3HAMM.

KroueBble cy10Ba: MHMEKIMOHHBIE 00/1€3HH, 300HO3bI, AHTPOIOHO3bI, STTUEMHUOJIOTHSI, KOPPEeLMOHHAs 3aBUCUMOCTb,
k03¢ uUIHeHT Koppesisaiun

BkJiag aBTopoB. C6op, 06paboTKa JaHHBIX, aHA/IM3 M UHTepIIpeTaLys pe3y/IbTaToB, HarrcaHve cratbu — JLIT. BeccoHoBa.
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Analysis of the infectious morbidity of humans, domestic animals and
poultry in Russia for 2016—2019

L.P. Bessonova

Voronezh State University of Engineering Technology, Voronezh, Russian Federation
Ipb.bessonova@yandex.ru

Annotation. Relevance. The article provides an analysis of the infectious mor-bidity in the Russian Federation of humans,
domestic animals and birds for 2016—2019. The aim of the study is to compare the epizootological and epidemiological sit-
uation and to establish a correlation between individual types of zoonoses, anthro-ponoses and zoonoses with anthroponoses.
Materials and Methods. The study was carried out by processing statistical data obtained from open sources of Rosstat and
the Federal State University of the Russian Academy of Sciences of the IAC of the Department of Veterinary Supervision of
Vladimir. Collected data were processed using Excel and STATISTICA-10 programs. Results and Discussion. A sample of
infectious diseases (IB) was formed, which, during the specified period, infected peo-ple, pets, incl. cattle and small ruminants,
pigs, horses and poultry. The average per-centage of patients with a specific type of infectious diseases was calculated, taking
into account the differentiation by zoonoses, anthroponoses and the average percent-age of sick animals for all identified types
of IB, which made it possible to establish IB, which are most common in each of the groups, and in general in all animals
and birds. The assessment of the distribution of information security in differentiated groups has been carried out, distribution
graphs have been constructed and formulas have been established by which it is possible to predict the dynamics of their further
development. The STATISTICA-10 software was used to calculate the correlation coefficients (r) between zoonoses (XX),
anthroponoses (YY), as well as zoonoses and anthroponoses (XY). Conclusion. Stably significant positive correlations were
determined for zoonoses and anthroponoses. The data obtained prove the existence of a close connection of a person with the
environment and his responsibility for the health of animals and birds, in order to prevent the risk of infectious diseases.
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BeepeHue

[TpyHLIMIMTHAIEHOM 0COOEHHOCTBIO HAIIIETO BpeMEH!
SIBJISIETCSI BMELLATe/IbCTBO YeI0BeKa B OKPY>KarOLIYH0
Cpeny W HapylleHHe 3Koioruueckoro bananca. CoBpe-
MEHHbI Ye/I0BeK pa3pyllaeT BeKaMU C/IOKUBILIMECS
OTHOLLIEHUSI C TIpeICTaBUTEeIIMU XKUBOTHOTO MHUpa
1 OKpY>Kalollleld cpe/ioi pajiyi TToTyueHus TPUObLTH
U JOCTW)XXeHUsI CBOUX 1ie/iel, MOCTOSIHHO 3aHUMasiCh
Oe3yzmep>xkHOM pa3paboTKOM MMPUPOJHBIX PeCypPCOB
1 ypbaHu3anueli tepputopuii. OfIMH U3 NPUMEPOB
3TOTrO SIBJIEHUS], TI0 MHeHH0 Tipodeccopa B.B. Ma-
KapoBa, SIB/ISIeTCSI MaCIITaOHbIN TPapUK JUKUX HKHU-
BOTHBIX OT OMOJIOTHYeCKUX WHBAa3Wi UCKYCCTBEHHOU
WHTPOAYKLAU Ha HOBbIE TEDPUTOPHUU [0 TOPTOBJIU
>KUBOTHBIMH [1].

TpaAULIMOHHO KOHTPOJb HaJ 00e3HAMU JUKHUX
JKUBOTHBIX OCYIL[eCTB/ISIIOT BceMupHoe 00111ecTBO 3a-
MThl >KUBOTHBIX (BO3)K), BcemypHasi opraHu3sarusi
T0 OXpaHe 30poBbsi )KUBOTHBIX (M3B), a Taxke [Ipo-
ZIOBOJILCTBEHHAS U CeJTbCKOXO3STMCTBEHHAs! OpraHu3aLyst
OOH (FAO), BcemupHasi opraHu3saniys 3jpaBooxpa-
Henus (BO3) u MHOrourc/ieHHble MeXAyHapoJHbIe
Y pervoHa’/ibHble NMPHUPOJ00XPaHHble OPraHU3aLuu.
OduLnanbHO yCTaHOBEHBI THU/IeMHUOIOTHUe CK1e
KaTeropuu UHQeKI[U )KUBOTHBIX U YeJl0BeKa, CBs-
3aHHbIE C JUKUM MMPOM, TaK Ha3bIBaeMble TEPUO30-
OaHTPOITOHO3BL.

[Tanpemus kopoHaBupyca COVID-19 BHecsia cy-
11eCTBEHHbIE U3MEHEHHs B KaueCTBO XKU3HU POCCHUSIH,
YBEJIMYMB B TOM UMC/Ie UX CMEPTHOCTb. VICTUHHas Npu-
YMHA ee BO3HUKHOBEHUS 10 CUX 0P He yCTaHOBJIEHA.
HekoTophie yueHble CUATAIOT, UTO MOSIB/IEHE HeaBHUX
TMaH/IeMHI HEMOCPeJCTBEHHO CBS3aHO C UeI0BeueCKOn
JIeATe/TbHOCTBIO U 0COOEHHO C ee T/100abHBIMU (PUHAH-
COBBIMU U SKOHOMHUYECKUMU CUCTEMaMH, MOOLL[PSIFO-
UMK S5KOHOMUYECKUH POCT JIF000H LIeHOM.

[Tanpemuy, Takve kak COVID-19 u fpyrre HOBbIe
3abo/eBaHus1, BbI3BaHbI MUKPOOPraHU3MaMU, TIPOMC-
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XOJAIIUMH OT AIUKUX U O/IOMAallIHEHHBIX XKUBOTHBIX,
repefarolIMMUCS yepes JIIofel, KOHTaKTUPYIOLLUX
C HUMHU [2]. OnugemMuu U 31M300THHU TIpeC/ielyIoT
YyesI0BeYeCTBO C TeX MOp, KaK JIFOAU HauaJlu >KUThb KOJI-
JIEKTUBHO U OZIOMAIITHU/IA TIePBbie BU/IbI )KUBOTHBIX.
OcHoBHbIe (pakTOPbI Tiepeaaun Bo30yauTesnst uHheK-
I[UM — eCTeCTBEeHHbIE BbI/ie/IeHNsT 00/TbHBIX )KUBOTHBIX
Y IPOJIYKThI )KUBOTHOBO/CTBa (MOJIOKO, MOJIOUHbIE
MPOAYKTBI, MSICO, MSICHbIE TIPO/IYKThI U sSIMIja), a TaK-
Ke TIepCOHaJI, KOTOPBIN 3aHUMAaeTCs 00CTy)KMBaHUEM
>KUBOTHBIX U TITHI] [3—5].

Lleab Hacmosiwje2o ucc1e008aHuUsi — KOMILIeKC-
HBIW aHa/IM3 3MMHM300TOJIOTUUECKOW U 3TIU/[eMHUO-
jJorudyeckou cutyauuu B Poccutickoii @epepanuu
3a 2016—2019 rT. ¥ yCTaHOB/IEHWEe KOPPeJISILMOHHON
3aBUCHMOCTU MeX[y OTZeJbHBIMU BUAAMU 300HO30B
U aHTPOIIOHO30B.

MaTepman bl n MeTOADbI

VccnepoBaHue NpoBOAUIOCH aBTOPOM ITyTeM 00-
paboTKM CTaTUCTHUECKUX JaHHBIX, TIO/yYeHHbIX B OT-
KPBITBIX MCTOUHUKaX: Poccrara no aHTponoHo3am [6]
u B ®I'Y BHUN3XK UALl Ynipasnenus BetHazazopa
r. Bnagyumup no 300H03aMm [7], ¢ moMoL1bI0 MporpaMm
Excel u STATISTICA-10.

Pe3ynbraTtbl M 06CyXAEHME

Ha mepBom 3Tare Obljia MpoBeZieHa OLleHKa Ju-
HaMUKH PACIpoCTpaHeHus 3a00/1eBaHUI pa3TUUHBIX
JKUBOTHBIX — KPYTTHOT'O U MEJIKOTO pOraToro cKorta
(KPC, MPCQ), cBuHeii, foiiajieil ¥ NTHUI], B TIePUO/]
€ 2016—2019 rr. [I5151 3TOr0O OBLT pACCUUTAH CPESHHM
TIPOLIeHT 3a00/1eBIINX KOHKPETHBIM BUJOM UH(DEKLIU-
oHHbIX Oone3Heli (B) ¢ yuetom auddepeHIMaLu
T10 BM/IAaM >KMBOTHBIX B YKa3aHHOM nepuozie. Ha puc. 1

MNKPOBWMOSI0T A
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Fig. 1. Diagram of the distribution of the average incidence of cattle in the Russian Federation in 2016—2019, %

rpe/icTaB/ieHa JijuarpaMMa pacripe/ie/ieHusi Cpe/THeu
3abonesaemoctu KPC B P® B 2016—2019 1. [7].

Kak BuaiHO 13 varpaMmel, pacrpezie/ieHre NMeeT
cTerneHHOM xapakTep. [1o uacToTe 3apa’keHHi1 Ha TIEPBOM
MeCTe HaXo/IUTCs Jieliko3 — 55,9 %, BTopoe MecTo
3aHuMaet Opynennes — 15,7 %, tpetbe — H/I (Ho-
[ynspHbId gepMatut) — 9,8 %.

Ha puc. 2 npencraBneHa aguarpamma pacrpezere-
HUS CpefiHel 3a00/1eBaeMOCTH Me/TKOTO POraToro CKoTa
(MPC) B P® B 2016—2019 rT. [7].

Kak BuaiHO 13 varpaMmel, pacrpefie/ieHre NMeeT
CTerneHHOM xapakTep. [To yacToTe 3apakeHuii 3aboJe-
Banust MPC pacripezieiich CieyromumM oopa3om:
repBoe MeCTo 3aHUMaeT bpyresie3 — 38,58 %, BTO-
poe — BrUCHa — Maean — 11,5 %, TpeTbe — ocCra —
8,37 %.

Ha puc. 3 mpefcraBneHa uarpaMma pacmopejesne-
HUS cpeJHel 3a00/1eBaeMOCTH CBUHeH B PD [7].

MICROBIOLOGY

Kak BriHO 13 AuarpaMmel, pacripefiesieHue NMeeT
NIO/IMHOMUHA/BHBIN xapakrep. I1o yacTtore 3apakeHui
3a00/ieBaHsI CBUHEN pacripeJeTuInucCh CaeLyrIM
obpazom: niepBoe Mecto 3aHuMaet AYC — 35,05 %,
BTOpOoe — KonubakTepuo3 — 30,05 %, TpeTbe —
ayp — 23,49 %.

Ha puc. 4 npencraBnena fjyuarpaMma pacripeze-
JIeHus1 cpefiHel 3aboeBaeMocTy yiomazedi B PO [7].

PacnipesienieHre iMeeT TakKe MOJTMHOMUHA/IbHbIN
xapakrep. IIpu 3ToM nepBoe MeCTO 110 KOJIM4YeCTBY
3apakeHUl 3aHUMaeT UH(EKIMOHHAs aHeMUsI JIoIIa/iei
(MHAH) — 42,7 %, Bropoe — nentocnvpo3 — 24,5 %,
TpeTbe — ciayuHasi 6osesns — 19,5 %.

Ha puc. 5 npezcrasieHa auarpamma pacripezesie-
HUsI cpeJHeli 3aboeBaemocTH rituL] B PO [7].

Kak Bu/IHO U3 irarpamMMel, pacrpeziejieHie UMeeT
cTernieHHOM xapakTep. [1o yacTore 3apa>keHul y MTHUL]
TepBOe MeCTO 3aHMMaeT KoubakTepro3 — 55,1 %,
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Fig. 6. Diagram of the distribution of the average morbidity of domestic animals and birds in the Russian Federation
in2016—2019, %

BTOpOe — rpurni — 39,3 %, TpeTbe — caJbMOHeI-
ne3 — 1,8 %.

[Manee 6bina paccunTaHa cpefiHsisi 3a00/1eBaeMOCThb
J/1s1 BCeX BH/OB IOMAIIHUX )KUBOTHBIX M NTUL] B PO
B paccMarpuBaeMoM repuoge (puc. 6) [7].

Kak BHUIHO 13 JuarpaMmebl, pacripefesieHre uMeeT
crerieHHOM xapakrep. [1o yacToTe 3apakeHui pas/IMuHbI-
MU 3a00/1eBaHUSIMU Y >KUBOTHBIX U TITUL] TTIEPBOE MECTO
3aHMMaeT Koimbaktepro3 — 54,82 %, BTopoe — TPHITT —
22,5 %, Tpethe — siyp — 4,5 %, 3aTemM UyT JeHlKo3,
Ca/IbMOHe/IIe3 U Ipyrve WH(eKLHMOHHbIe 3a00/1eBaHus,
CBOMCTBEHHbIE He TO/IBKO JKUBOTHBIM, HO U U€/IOBEKY.

Ha BropoMm 3Tarne aHa/M3upoBay pacripe/eeHust
aHTPOTIOHO3HLIX 3a0oneBanui (puc. 7) [6].

Kak BHJHO U3 AuarpaMmsl, caMmbIM pacIipocTpa-
HeHHBbIM WH(eK[HOHHBIM 3a00/IeBaHUEM Y uesioBe-
Ka SIB/ISIeTCSI OCTPOe pecrupaTopHoe 3aboeBaHue
(OPBMN)— 91,61 %, BTOpPOE MECTO 3aHUMAIOT OCTPHIE
kuieuHsle nHpekuyn (OKN) —4,1 %, TpeTbe — Be-
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TpsiHast ocria— 3,54 %, 3aTeM UAyT TyOepKysie3, TPHIIIT
U CaJIbMOHeJIes.

Ha TpeTbem 3Tarie npoBe/ieHa OLieHKa KOPPesILIMOHHON
3aBUCUMOCTH C y4eToM AviddepeHIMalim 1o 300H03aM,
aHTPOIIOHO3aM U ¢ roMolpro rporpamMel STATISTICA
paccurTanbl KO3 OUITMEHThI KOPPEJISIIIAN MEXK/TY 300HO-
3amu (XX), aHtporioHo3amu (YY), a Takke 300HO3aMH1
1 a"TporioHo3amu (XY). st aToro BHauasie 6bu1a chop-
MMpOBaHa Tab/ivLia C HICXOAHBIMH JIaHHBIMU (Tabs1. 1).

TecHOTy TMHEHOU CBA3M MEXXY HUCCTIe/lyeMbIMU
TI0Ka3aTe/IsIMU OLIeHUBA/IU C TTIOMOLL[bI0 K03 duLrieHTa
KoppesisiuH (r). B 3aBUCMMOCTY OT ero BeJIMUUHBI CBSI3b
OLIeHMBa/M KakK:

— cnabyto — nipu 3Hauenuu r <0,3;

— ymepenHyto —r = 0,31+0,5;

— 3HauuTeabHy0 —r = 0,51+0,7;

— tecHyro —r = 0.71+0,9;

— o4eHb TecHyr0 —r >(,91.

[TonyuyeHHbIe B pe3yJibTaTe pacyeToB JaHHbIE
Tipe/icTaB/eHbI B Tabm. 2.
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91,61

0,25

0,15

B OcTpele pecnuparopHsle BupycHble nHpekmu (OPBI)/Acute respiratory viral infections (ARVT)

B Octpsie kumreynsie napeximu (OKM)/acute intestinal infections (AIl)

® BerpsiHas ocnia/varicella

B Ty6epkynes/tuberculosis

B ['punn/Flu

B CansMoHeres/salmonellosis

Puc. 7. [iInarpamma pacnpeaeneHns cpeaHein 3a601eBaeMocT MHDEKLMOHHbBIX 3a601eBaHM YenoBeka
B P® B nepuop ¢ 2016—2019 1, (%)

Fig. 7. Diagram of the distribution of the average incidence of human infectious diseases in the Russian Federation
in the period from 2016—2019, (%)

Ta6bnuya 1
[vHamuKa perucTpauum 3a60s1eBaeMoCTH U KOIMYECTBO 3a60neBLINX MHEKLIMOHHBIMU 60N1€3HAMMU XXUBOTHDLIX X 1 niopen Y
Table 1
Dynamics of morbidity registration and the number of cases of infectious diseases of animals X and people Y
< B x )
— o ot ] » - o 1] ~
| 82| 2 | 2 |88 |5 |52 2 |8e| < S | 58| 38| 8
] =) < 0 8 x <o =} S = I o o X S )
o @ O S £ o = © a5 = ) on 3 £ o = © ¥ = €3
> T= hN @ S o L E o 3 L= a = @ [ ] a3 =
< > @ o NS 36 Nek=] o 2 = =] x NS s c O £ @ O =
=3 a9 o © c >0 < >0 Q< @© a o = c O G N >
© o 2 o 5 s E 3 'I‘-g = g2 g 5 S E O ® ag =
) g O® f { ] T Lo =
<= ¥ Q R 9 AN =S < ® 3 O+
x < @ < < < 2™ P > ® N 2 > >
2016 | 10373 17 0 66683 2 538 21 334 | 250033 | 795594 | 38103 36 78121 13
2017 | 8777 1 0 2967 0 1343 8 313 | 31825739 | 858612 | 32308 0 66568 24
2018 7093 71 393 138 2 216 2 291 511597 | 837829 | 33625 3 65234 9
2019 7632 38 580 205 1 1950 0 18 6365804 | 183148 | 7854 0 60531 1
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KoppensiunoHHas 3aBUCMMOCTb MeX Ay 300Ho3aMu XX, aHTpornoHo3amu YY U 300HO3aMu 1 aHTponoHo3amu XY

Correlation between zoonoses XX, anthroponoses YY, and zoonoses and anthroponoses XY

Tabnuya 2

Table 2

Koppensiuus (Taénuua 1 ucx)/Correlation (Table 1 of the ex)
OTMeYeHHble Koppensauum sHaunMble Ha yposHe p<0,05000, N=4 (MocTpouHoeyaanexunell[l)/ The observed
correlations are significant at the level of p<0.05000, N=4 (Line—by-line deletion of PD)
R
7 3 2 @ 3
@ e |3l |x5|58]%8]S% Sl s13 | 813
MepemeHHas/ g S S| s| 2| £ £ g 3 8|1 2| 2 |28e| £ 3 3
iabl o = sl 2|3 | s || 8| 5|2 |%| 3|58 | 2| =%
Variable z & = S £ @ 8 El = 2 = E |z S £ =
D S el a |l 2| 2| 8l 5l sl e8| 3|2|sels| 3|3
7} s = o ot = (] 9} < = o ot 5 9 ™ = <
z o | o I3} 5 b 8 = 3 o S s E b < =
S S IR 0 0 - O O - I =R -
o ~ N o ~
[ g | X o B > 0
< . x > oo
>
X,~Gpyuennes/ | g, 1451 | 10 |-074|-081| 089 | 005 |-014| 096 | 049 | 007 | 034 | 050 | 084 | 089 | 045
brucellosis
XZ'A%E’/?W 2 30 |-074| 100 | 072 | -036 | 064 |-040|-056|-022 | -068 | -014 | -015 | -026 | -038 | ~066
X,~ ocna/ 243 291 |-081| 072 | 1,00 |-059| 018 | 034 | -082 | -083 | -043 | -076 | -0.79 | 0554 | -0,77 | 088
smallpox
X, canb-
MoHennes/ 17498 | 32816 | 089 | -036|-059| 1,00 | 049 |-040| 095 | 045 |-039| 028 | 051 | 099 | 095 | 012
salmonellosis
X~ ac:lti.rsza/ 1 1 005 | 064 | 018 | 049 | 1,00 |-071| 027 | 017 |-095| 011 | 029 | 058 | 043 | -050
X~ TyGepynes/ | 400 785 | -014|-040| 034 |-040|-071| 1,00 | -040 | -077 | 045 | -077 | -083 | 047 | -0,57 | 020
tuberculosis
X,- Tud/typhus 8 9 096 | -056|-082| 095 | 027 | -040| 1,00 | 064 | -010| 049 | 067 | 092 | 0,98 | 044
Yy~ Gpyuennes/ | a9 148 | 049 | -022|-083| 045 | 017 |-077| 064 | 1,00 | 015 | 098 | 099 | 046 | 071 | 076
brucellosis
YZ_A%S?W 9738293 |14993198| 007 | -068 | -043 | -039 | -095 | 045 |-010| 015 | 1,00 | 021 | 002 | -047 | -023 | 074
\;3;1 ;fp”o";/ 668796 | 324825 | 034 |-014|-076| 028 | 011 |-077| 049 | 098 | 021 | 1,00 | 097 | 030 | 057 | 078
Y,— canb-
MoHennes/ 27973 | 13640 | 050 |-015|-079| 051 | 029 |-083| 067 | 099 | 002 | 097 | 1,00 | 053 | 076 | 068
salmonellosis
Ys_::ti}:;m/ 10 18 | 084 |-026|-054| 099 | 058 | -047 | 092 | 046 | -047 | 030 | 053 | 1,00 | 094 | 007
Yom TY0epKynes/ | oue1a | 7468 | 089 | -038 | -077 | 095 | 043 |-057 | 098 | 071 | -023| 057 | 076 | 094 | 100 | 039
tuberculosis
Y,- Tud/typhus 12 10 045 | -056|-088| 012 |-050|-020| 044 | 078 | 074 | 078 | 068 | 007 | 039 | 1,00

Kak BuziHO 13 TabJ1. 2, CyL[eCTBYIOT YCTOMUUBBIE
3HaYMMBble TOJI0XKUTEeJIbHbIe KOPPEJISLIMOHHbIE CBSI3U:
Y 300H0306: An1s bpynennesa (X,), carbMoHesesa (X,)
v tuda (X,) r =0.89—0.96; ocmwl (X,) 1 OPBU (X,)
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r = 0.72; canbmonesiesa (X,) u tudpa (X,) r = 0.95;
Yy aumponoHo308: ana 6pyuennesa (Y,), ocns (Y,)
u canbMonesiesa (Y,) r = 0.98—0.99; cubupckoi
a3Bbl (Y,) ¥ TyGepkynesa (Y ) r = 0.94; 011 30010308
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U aHmponoHo306: Mexny Gpyuesesom (X, ), cubup- Ha puc. 8—11 nipegcrtaBnensl 3M rpaduku
ckoii 13801 (Y ) 1 TyGepkynesom (Y,) r = 0.84—0.89; moBepxHOCTel 3aBUCUMOCTeH /sl HEKOTOPBIX M3 30-
cabMoHes1e30M (X,), cubupckoii si3Bolt (Y,) v Tybep-  0HO30B (XX), aHTPOroH030B (YY), 300HO30B U aH-
kynesom (Y,) r = 0.99—0.95; Tudom (X,) u TyGepky- TponoHo30B (XY).

nesom (Y ) r=0.98.

Puc. 8. Mpaduk 3aBucumocTeit Tuda (X.), Puc. 9. Tpadvk 3aBrcumocTeit Ans: canbMorennnesa (Y,),
6pyuennesa (X,) v canbMoHennesa (X 43 6pyuennesa (Y,) v ocnbl (Y,)
Fig. 8. Graph of dependences of typhoid (X), brucellosis (X,) Fig. 9. Graph of dependencies for: salmonellosis (Y,),
and salmonellosis (X,) brucellosis (Y,) and smallpox (Y,)

Puc. 10. Mpadvk 3aBrcvumocTeit ana Tuda (V,), 6pyLennesa Puc.11. Ipadwik saBrcMMOCTel Ty6epkynesa (Y,), CanbMoHennesa

(X,) v cnérpckoit a3sbl (Y,) (X,) v cubupckoit 53Bbl (Y,)
Fig. 10. Graph of dependencies for typhus (Y), brucellosis (X,) Fig. 11. Graph of dependences of tuberculosis (Y,),
and anthrax (Y,) salmonellosis (X,) and anthrax (Y,)
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BbiBogbl

BrimoniHeHHast B paboTe OIleHKa pacrpeziesieHust
Wb 300H030B, aHTPOMOHO30B TT03BOJIAJIA YCTAHOBUTh
XapakTep UX pacripe/ie/ieHusi U OTpeZiesuTb (hOpMYJIbI,
10 KOTOPBIM MOKHO MPOTHO3MPOBATh JUHAMUKY HUX
JanbHeiiiero pa3sutus. C MoMoOILbI0 TTPOrPaMMbl
STATISTICA-10 paccunTaHbl KO3 hUIMeHTbI KOp-
pessiuu (1) Mexxay 300Ho3amu (X X), aHTpOIoOHO3a-
MU (YY), a Takke 300HO3aMU U aHTPOrNoHo3aMu (XY).
OrnpeiesieHbl YCTOMUMBO 3HAUMMbIe T10JI0KUTETbHbIE
KOppeJ/ISILIMOHHBIE CBS3U [IJ1s1 300HO30B M aHTPOIIOHO30B.
[TonyueHHbIe B paboTe laHHbBIE JJOKA3bIBAIOT HAa/TMUMe
TeCHOM CB$I3U Ye/I0BeKa C OKPY>KaroLL{IM MUPOM U ero
OTBETCTBEHHOCTH 3a 3/[0POBbE KUBOTHBIX U MTHLI,
C LlefTbI0 TIpeJioTBpallleHus pucka 3aboneBanuii Ub.
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