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Teproninvcokuii HayioHanvHuil meouuHuil ynieepcumem imeni I. A. Topbauescokoeo MO3 Ypainu

PU3UK YPAKEHHS CEPIIEBO-CYIMHHOI CUCTEMMU Y XBOPUX I3 PI3SHOIO
TPUBAJIICTIO OYKPOBOTI'O JIABETY 2 TUILY

Pun3uK ypaxeHHA cepLeBo-CYAAMHHOI CUCTEMU Y XBOPUX
i3 pi3HOIO TPUBANICTIO LlYKPOBOTrO giadeTty 2 Tuny
A. O. Boiiko, I. B. 3emnsauuk, H0. B. Banirypa

TepHoninscbkuli HayioHasIbHUl MeduyYHUl yHisepcumem
imeHi I. H. Nlopbauescbko2o MO3 YkpaiHu

Pestome. Llykposuli diabem (Li[) 8 ycix lio2co ¢hop-
max — ye npobsiema 2/106a/1bHO20 PIBHS, SIKa CMae Msx-
KUM JTOOCbKUM ma coyia/IbHO-eKOHOMIYHUM ms2apem. Y
2009 p. nowupeHHs L] 2 muny 8 Hawili KpaiHi cmaHoBuU/10
2463,9 Ha 100 muc. HaceneHHs. BooHovac, 30 % mewkaH-
uiB YkpaiHu maroms HaoMmipHy macy mina. bausbko 80 %
nayieHmis i3 L/ 2 muny xapakmepu3syrombcsi HaOMIPHOH
macor mizna abo OXXUPIHHSIM.

MeTa AocnigKeHHA — BUBYUMU PU3UK BUHUKHEH-
Hs1 mamosioaili cepyeso-CyOUHHOI cucmeMu 3a/1eXHO BIi0
mpusasiocmi U/ 2 muny, iHoekcy macu mina (IMT), 3miH
y ninidoz2pami: ninonpomeixis sucokori (/IMNBLL) ma Hu3bkor
winsHocmed (JIMHLL), mpuayunaniyeponis (TI) ma pigHsi
apmepiasibHo20 mucky (AT).

MeTtopgu i maTepianu. Mu npoaHasisysasau cmayioHap-
Hi kapmu 30 xBopux Ha yykposul diabem 2 mury, siki nepe-
byBasiu Ha /liKyBaHHI 8 mepanesmu4yHoMy Bi0dineHHi KHIT
«TepHOri/ibCbKa KOMyHa/lbHa MicbKa /likapHsi Ne 2», BU3Ha-
yusu IMT ma oyiHunu ix ninidoepamy. Ceped ob6cmexeHuUx
6ys10 18 yosnosikis (60 %) ma 12 xiHok (40 %) sikom 8i0 34
00 69 pokis 3 mpusasicmio x8opobu 8i0 1 do 21 poky. 3a-
JIEXHO BI0 MpPUBA/IOCMI 3axXBOPIOBaHHS, cmayioHapHi Kap-
mu xsopux rnooifu/Iu Ha 3 2pynu: nepwa — mpusasicms L/
2 muny 0o 5 pokis (n=6), opyaa epyna — 8i0 6 0o 10 pokis
(n=16), mpems epyna — noHad 11 pokis (n=8).

Pe3ynbratu. Y xsopux nepwoi epynu IMT cmaHoBsus
26,5 (HaomipHa maca mina). ¥ nayieHmis opyeoi 2pyrnu sio-
nosioHo 33,99 (oxupiHHs1 2 cmyneHsi). Y mpemil epyni IMT
6yB 28 (oxupiHHs 1 cmyneHst). AHasi3 noka3HUKiB Jinidoepa-
MU 003B0/1UB BUSIBUMU 3HaYHE 3p0CMaHHs Tl ma 3HUXEHHS
JIMBLY y xsopux i3 Halimpusaniwum rnepebizom LISl 2 muny
(mpems epyna), a 6ibw BupaxeHe niosuweHHs1 JIMHLL
6ys10 y nayieHmis i3 mpusasicmio L/] 8id 6 0o 10 pokis. AHa-
J13yr0YU MOKasHUKU AT y 2pynax Xsopux, MU 8UsiBuU/IU HalBU-
wi yugbpu einepmeHsii y mpemit apyni, BUPaXeHi 3MiHU Ha
EKT, nopyweHHsi pummy, nposioHocmi. Y 2-x nayieHmis 6ys10
diazHocmoBaHo iHhapkm Miokapoa 8 aHaMHe3I.

©A. O. boliko ma iH., 2019
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Risk of injury of cardio-vascular system in patients
with different duration of diabetes mellitus type 2

A. O. Boiko, I. V. Zemliachyk, Yu. B. Valihura
I. Horbachevsky Ternopil National Medical University
e-mail: anastasiaboiko25@gmail.com

Summary. Diabetes mellitus in all its forms is a global
problem that is becoming a heavy human and socio-
economic burden. In 2009, the prevalence of type 2 diabetes
in our country was 2463.9 per 100 thousand population. At
the same time, 30 % of Ukrainian population is overweight.
It is known that 80 % of patients with type 2 diabetes are
overweight or obese.

The aim of the study — to investigate the risk of
cardiovascular pathology depending on the duration
of type 2 diabetes, body mass index (BMI), changes in
lipidogram: high-density lipoprotein (HDL), low density
lipoprotein (LDL), triglyceride (TG) level and blood
pressure (BP).

Materials and Methods. We analyzed case histories
of 30 patients with type 2 diabetes who were undergoing
treatment at the Therapeutic Department of Ternopil
Municipal Hospital No. 2", determined BMI and evaluated
their lipidogram. The survey included 18 men (60 %) and 12
women (40 %), aged 34 to 69 years, with a disease duration
of 1 year to 21. Depending on the duration of the disease,
hospital inpatients were divided into 3 groups: group 1 up
to 5 years (n = 6), group 2 — 6 to 10 years (n = 16), group
3 —more than 11 years (n = 8).

Results and Discussion. Patients in the group 1 BMI
was 26.5 (overweight). Patients in the group 2 — 33.99
(obesity degree 2). In the group 3 BMI was 28 (degree
1 obesity). Analysis of lipidogram indices in our patients
revealed a significant increase in TG and a decrease in
HDL in patients with the longest course of type Il diabetes
(group 1l1), and a more pronounced increase in LDL was
observed in patients with a duration of diabetes from 6
to 10 years. Analyzing the BP in patients, we found the
highest figures for hypertension in patients in group IlI.
Patients of group Il showed marked changes in ECG,
rhythm disturbance, conduction. A history of myocardial
infarction was diagnosed in 2 patients of group Il with
ECG changes.

1,2019



OpuriHanbHi JOCTiIKeHHA

Original research

BUCHOBKW. Y xgopux Ha L/ 2 muny 3 mpusaiicmio
3axsoprosaHHs 8i0 6 0o 10 pokis criocmepizatomes 3pOC-
maHHs IMT(OXUpiHHS 2 cmyreHs), Mi0BUWEHHS PiBHS
JIMHLY. B nayiedmis i3 /] 2 muny 3 mpusasiicmio X80-
pobu 6inbwe 11 pokis 3pocmae piseHb TI, 36i/1bWyemMbCs
PU3UK yCK/1a0HeHb 360Ky cepyeso-CyOUHHOI cucmemMu (3a
daHumu EKT).

KniouoBi cnoBa: UyKpoBuil fiabeT; cepLeBO-CYyANHHI
yCKNagHeHHs; OXMPIHHA; ninigorpama; IMT; AT.

BCTYN

LlykpoBuin giabet (LLA) y BCix oro chopmax —
ue npobnema rnobasnbHOro PiBHSA, AKa CTA€E TSHKKAM
NIOACBKMM Ta coliasibHO-eKOHOMIYHUM TArapem [6].
Y 2009 p. nowwmpeHHs LI, 2 Tuny B HaLwiil KpaiHi cTa-
HOBWMMO 2463,9 Ha 100 Tuc. HaceneHHA. BogHovac
30 % mewKaHuiB YKpaiHu malwTb HagMipHy macy
Tina. bnansbko 80 % nauieHTiB i3 LI 2 Tnny xapak-
TEpPU3YTbCSA HAAMIPHOK Macok Tifla abo OXMUPIH-
HAM [4].

XBopob6a 3yMOBIOE BUCOKWIA PU3NK BUHUKHEH-
HS ypaXeHb NepuhepudHuX CyavH,L0 NpU3BOAUTH
[0 BUHWKHEHHS [HCYNbTY, PaHHbOro iHdIapkTy Mio-
kapga (IM), cepueBOi HeAoCTaTHOTI Ta Has/leXuTb
00 NPUYNH, AKI CPUAOTb 3POCTaHHIO IHBaNigHOCTI
I cmepTHOCTI nogeli npauesgatHoro Biky [7]. Ypa-
YXEHHA MioKapga i cyauH 3ymMoBrieHe creuniyHnmm
3MiHaMK, WO BAACTUBI Ni3HIM YCKIaAHEHHAM aiabeTy
(aHrionarTisl, Heliponaris) [8]. Mpwu LA cnocTtepiraloTb
3MiHM cnekTpa ninigorpamu (NigBULWEHHS KiNIbKOCTI
NINONpPOTETHIB HU3LKOT LWiNIbHOCTI Ta 3HVKEHHS 1ino-
NPOTETHIB BUCOKOI WiNILHOCTI ). AncninonpoTeiHemito
BBaXKalOTb O/IOBHOK MATOrEHETUYHOK TaHKOK aTe-
POCKIEPOTUYHUX 3MIH Y cyamHax npu UA. CyanHn,
006NiTepPoBaHi arepoCcKNePOTUYHUMN BASALLIKAMM, 3BY-
XYHOTb CBIli MPOCBIT, LLIO 3yMOB/IHE MiABULLEHHA AT. Y
3B’A3KY 3 LM 30iNbLUYETHCS PO60Ta Ta Hanpy>XXeHHs
cepus, WO CNpUYMHAE rinepTpodito NiBOro WyHouKa
abo noegHaHHs rinepTpodii NiBOro LWyHOYKA 3 /TIBUM
nepegcepaam.[1]

U4 2 tuny B XXI CT. nepeBaxHa 6inbLUICTb [A0-
CNiAHWKIB po3rnagae sk KapgionoriyHe 3axBoproBaH-
HA [2, 3], OCKINbKK:

e npu LA 2 Tmny pusuk IM € NOPIBHAHHUM i3 XBO-
pummn 6e3 LA, siki paHiwe nepeHecnn IM;

* pM3KK panToBol CMepTi B Y0M0BIKIB i3 LI 2 Tuny
B 1,5 pasa BuLWMWIA, a B XIHOK — Yy 3 pa3u, HiX B OCi0
6e3 pgiabery;

* [HCY/IbT Yy XBOpUX Ha LI[ 2 Tuny B NOeAHaHHI 3
apTepiasibHo0 rinepteH3ielo (Al BMHMKaE y 2 pasmu
yacTiwe, HX y naujeHTiB 3 Al 6e3 giaberty;

e npu LA 2 Tvny pusnk cepueBol HeJoCTaTHOCTI Y
2-3 pasu 6inbLunii, HiX 6e3 giaberty.

MeToto gocnigeHHs 6yn0 BUBYUTU PU3KK BU-
HUKHEHHS NaTONOriA CepueBO-CYAUHHOT CUCTEMM

1,2019
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Conclusions. In patients with type Il diabetes with a
disease duration of 6 to 10 years, there is an increase in
BMI (degree 2 obesity), an increase in LDL and high blood
pressure. In patients with type 2 diabetes with a disease
duration of more than 11 years, the TG level increases,
the risk of complications from the cardiovascular system
(according to ECG) increases.

Key words: diabetes; cardiovascular
obesity; lipidogram; BMI; blood pressure.

complications;

3anexHo Big TpusanocTi L[ 2 Tuny, iHOEKcy macu
Tina(IMT), 3MiH y ninigorpami: ninonpoTeiHiB BUCO-
koil (JINBLL) Ta HM3bKOT wWinbHocTel (JIMHLL), Tpun-
auetnnrniyeponis (Tl Ta piBHA apTepiasibHOro
TUCKy(AT).

MATEPIANN | METOAU

Mwn npoaHasizyBann crauioHapHi kaptu 30 XBO-
pUX Ha LYKpPOBWIA AjaGeT 2 Tuny, siki nepebyBaiv Ha
NiKyBaHHI B TepaneBTUYHOMY BigaineHHi KHIM «Tep-
HOMNISIbCbKa KOMYyHaslbHa Micbka nikapHa Ne 2», Bu-
3Haunnum IMT Ta ouiHuAK iX ninigorpamy.

Cepep o6cTexeHux 6yno 18 vonosikie (60 %) Ta
12 xiHok (40 %) Bikom Big 34 0o 69 pokiB i3 TpuBa-
NicTo XxBopobwu Big, 1 poKy A0 21 poKy. 3anexHo Bif
TPMB&/I0CTI 3aXBOPIOBAHHSA, CTalioHapHi KapTu nogi-
nvnn Ha 3 rpynu:

e NepLua rpyna — TpmBanicte LA 2 Tmny go 5 pokis
(n=6);

e Apyra rpyna — Big 6 go 10 pokis (n=16);

e TpeTd rpyna — noHag, 11 pokis (n=8).

PE3Y/IbTATU TA OBIrOBOPEHHA

MauieHTam npoBedeHo hisnyHe 06CTEXEHHST Ta
aHTPOMOMETPUYHE AOCMiMKEHHS. Bigomo, Wwo 36i/b-
LeHa mMaca Tina — HalibinbLlunii dpakTop pu3unky dia-
6eTy 2 Tuny, TOMy crnepwy My po3paxoByemo IMT y
KOXHIi rpyni 3a chopmynoto:

IMT = maca T1ina (kr) / 3pict (M2) [2].

Tabnuusa 1. Bu3HaueHHA Macu Tina KOXHOI rpynu obcre-
XyBaHUX

Mpyna MokasHuK CTyniHb OXMPIHHA
Mepwa (n=6) 26,5 HapmipHa maca Tina
[Opyra (n=16) 33,99 OXMPIHHA 2 CTyneHs
Tpets (n=8) 28 OXunpiHHA 1 cTyneHs

Y xBopux nepwuioi rpynu IMT ctaHoBuB 26,5 (Haa-
MipHa Maca Tifa). Y nauieHTiB Apyroi rpynu Bignosia-
HO 33,99 (OXMPIHHA 2 cTyneHs). Y TpeTiii rpyni IMT
6yB 28 (0xupiHHA 1 cTyneHs) (tabn. 1). Mu cnocTepi-
raeMo reomeTpuyHe niasueHHsa IMT BignosigHO 40
yacy 3axXBOPHOBaHHS.
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Ha cborofiHi He A0 KiHUA BMBYEHUM 3a/IMLLIAETHCA
NUTaHHA NPO Posb AucAinigemii y MexaHiamax po3Bu-
TKY | NPOrpecyBaHHi CepLeBO-CyANHHMX 3aXBOPHOBaHb
Y XBOPUX i3 HasABHWUM LI, 2 Tuny Ta oXupiHHAM. Lie Bu-
3Havae AOUINbHICTb NOr/IMG1EHOrO BUBYEHHSA Ta A0CHi-
[KEHHS1 0co6/mBOCTEl MiNiAHOro 06MiHY B NaLieHTIB i3
LLA, 2 Tmny, OXKUPIHHA Ta iIX NoegHaHHA. My npoaHanisy-
BaUM Mlinigorpamy XBopux YCiX TPbOX rpyn, a came ni-
NONPOTEIHN HN3LKOT LWiibHOCTI (JINHLL), ninonpoteiHun
BMCOKOI WinbHocTi (JINBLL) Ta Tpuaumnraiveponu (TT)
i OTpUMasIn Taki pesynsratu (Tabn. 2).

Tabnuuga 2. MNokasHukK ninigorpamm

Foyna nnBLy JINHLL, Tr
(Mmonb/n) (Mmonb/) (Mmonb/n)
Mepwa 1,23 3,63 1,37
Opyra 1,28 4,25 2,7
Tpeta 0,978 3,002 2,74

AHani3 nokasHWKiB ninigorpamn [A03BOMNB BU-
ABUTK 3pocTaHHA TI Ta 3HMxeHHA JNBLL, y xBopux i3
HaviTpuBaniwmm nepebirom LI 2 Tuny (TpeTa rpyna),
a binbl BupaxeHe niasuweHHs JINMHL, sigmivaniu y
naujieHTiB i3 TpmMBanicTio Bif 6 A0 10 poki..

Ha ocHoBI pekoMeHAauin €Bponencbkoi acoujawi
KapAionoris WoA0 NpodoiiakTUKM cepueBo-CYAMHHUX
MOAI y XBOPWX i3 LYKPOBMM fiabeToM, SKi HalexaTb
[0 TPynu BUCOKOTO i Jy>Xe BMCOKOTO PU3NKY, B XOA-
HilA rpyni He BAA/10CS [OCATTY LisiboBUX piBHIB JITTHLL,
(2,6 MMOMIb — O/ BMCOKOrO pu3uky, 1,8 mmosnb/n —
ONA oyXe BUCOKOro pusuky) [5].

Mwu crnocTepirasiv 3a nokasHukamy AT y XBOPUX
TpbOx rpyn. CepepgHi NoOKasHWKM y HUX bynu (Tabn. 3):

Ta6nuus 3. MNoka3HUKM apTepiasibHOro TUCKY

Mpyna MokasHukn AT (MM pT. CT.)
Mepwa 135/85
Opyra 140/85
Tpetsa 150/95
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€Bponeiicbka acoljauis Kapgionoris peKoOMeHAYe
TUCK HWK4Ye 140/85 MM pT. CT. ANs OyAb-sKOT BIKOBOT
rpynu xsopux Ha LA [5]. MpoaHanisyBasLIM NOKa3HU-
ku AT, MV BUSIBUIW HaWBULLi LUMdPpU Y NaLEHTIB Tpe-
TbOI rpynu, sk xBopisin Ha LA, 6inbLie 10 pokis.

Pesynstatn ceiguatb Npo nigBuLLEHHSA NPOLIECiB
obniTepaujii CyauH SK Hacnifok 36i/bLLeHHA HaBaHTa-
XEeHHs Ha cepue. Ha EKIT cnocTepiranu rineptpodito
nigoro wyHouka (/1) y 50 % ob6etexeHunx, JILL Ta
nisoro nepegcepaa (/if) —y 30 %, /LW, /1M, npasoro
wyHouka (MW) —y 5 % Tta 6e3 3miH — y 15 % (puc.).

® rineptpodis /LU

@ rinepTpodist /LU Ta
an

Fineptpodis /1L,
NN ranw

@ Be3 3miH

Puc. Pe3ynstaty enektpokapgiorpaMmu y XBopux Ha LyKpo-
BWI fiabet 2 Tuny.

OuiHtotoun pesynbtatn EKI, My BUsiBNsAn supa-
XEHI 3MIHW Y XBOPUX TPETLOI rPynu, NOPYLLUEHHSA PUT-
My, NpOBiIAHOCTI. B ycix nauieHTiB 6yna rineptpodis
MW, y 2-x xBopux, 3a 3miHamun EKI, giarHoctoBaHO
iHhapKT Miokapaa B aHaMHesi, We y 2-X — CUHAPOM
paHHbLOI penonapusalii WIyHOUKIB.

BVCHOBKU/

1. Y xBopux Ha LI 2 Tvny 3 TpMBasIiCTHO 3axBO-
ptoBaHHSA Big 6 Ao 10 pokiB cnocTepirasin 3poCTaHHA
IMT(OXMPIHHA 2 CTyneHs), NigBuLLEHHS piBHA JITTHLL,
Ta BMCOKI undopu AT.

2. B nauieHTiB i3 L[, 2 Tuny 3 TpMBanicTo XBOPoou
Ginbwe 11 pokiB 3pocTae piBeHb TI, JINHLL, Ta 3HMXY-
eTbcs JINBLL, 36iNbLUYETHCS PU3MK YCKNaAHEHb 300Ky
cepueBO-CyauHHOT cnuctemu (3a gaHumm EKI).

4. OCHOBHI MNOKa3HUKW [AiANIbHOCTI €HAOKPUHOMOrIY-
HOI cny6mn Ykpainu 3a 2008 pik / 3a peg. M. [I. TpOHbKO,
A. [. YopHo6poBa. — K. : IHCTUTYT eHOOoKpUHONOTii Ta 06-
MiHy pe4oBuH im. B. . KomicapeHka AMH Ykpainu, 2009.
—33c.

5. 2019 ESC Guidelines on diabetes, pre-diabetes, and
cardiovascular diseases developed in collaboration with
the EASD / [F. Cosentino, P. Grant, V. Aboyans [et al.] ]. //
European Heart Journal. — 2019. — P. 9.
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6. WyauH B. B. HoBble acnekTbl 3TvonorMm wu
3NUAEMUONOIMA  ayTOMMMYHHOIO caxapHoro pguabeta /
B. B. WyanH // MexayHapogHblii 3HLOKPUHOMOrMYECKUIA
XypHaul. — 2006. — Ne 4, — C. 56—63.

7. World Health Organization: Definition, diagnosis and
classification of diabetes mellitus and its complications. Report
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I. K. Benrep, C. . Koctis, M. O. I'ycak, H. I. Tepacumiok, A. P. Baiina,

O. b. Konotumno, [I. B. KoBambcbkuii

Teproninvcokuil HayioHanvHuti meouuHuti yHisepcumem imeni I. . Iopbauescvkozo MO3 Yxpairu

IOBTOPHA PEBACKY/ISAPU3AIIS PEIIMIVIBY XPOHIYHOI APTEPIAJTIBHOI
HEJOCTATHOCTI Y HIAIIIEHTIB IIIC/II PEKOHCTPYKIIII AOPTO/K/IYBOBO-
CTETHOBOI 30HI

MoBTOpHa peBacKynsApu3ayif peLuuanBy XPOHIYHOT
apTepianbHOT HeAOCTATHOCTI Y NaWieHTIB nicnsa
PEKOHCTPYKLiT aO0pTO/KNyGOBO-CTETHOBOI 30HM

I. K. BeHrep, C. A. KocTiB, M. O. lN'ycak, H. I. Fepacumiok,
A. P. Baiiga, O. B. Konotuno, [i. B. KoBanbcbkuii

TepHoninbcbkuli HayioHasibHUlU Meduy4HUl yHisepcumem
imeHi I. . Nopbauescbko2o MO3 YkpaiHu

Pestome. OCHOBHOK MPUYUHOK PO3BUMKY YCK/1a0HEHb
Mi3HLO2O ric/1gonepayitiHo2o rnepiody 8 nayieHmis nic/ss pe-
KOHCMPYKMUBHUX BMpyYaHb Ha MazicmpasibHUX apmepisx
HUXKHIX KIHYIBOK BBaXXaembCsl MPO2pecyBaHHs Hekopez20sa-
HO20 amepockK/iepomuy4Ho20 rnpoyecy. [o Halbibw vac-
mux yck/1adHeHb 8i00a/leH020 nicssionepayitiHoeo nepiody
BIOHOCSIMb MPOM603U apmepili ma WyHMIB, HECrpasxHi
aHeBpuU3MU aHacmoMo3iB, IHQYEeKyilHI yCK/1aOHEHHS i3 MowWu-
PEHHSAM rpoyecy Ha CyOUHHI ekcriiaHmamu. Mopsio 3 yum,
diazHocmyembcsi psi0 Bi0Oa/IeHUX YCK/1aOHeHb, W0 PO38U-
BalOMbCS y pesy/ibmami HezacmocyBaHHs1 0esiKux Crocobis
ma mMemoodis orepamusHO20 BMPY4aHHs1 y CK/1adi PEeKOH-
CMpYKMuUBHUX ornepayili Ha Ma2icmpasibHUX apmepisix.

MeTta pocnimKeHHA — rokpawumu pesysismamu ro-
BMOPHOI' pesacky/isipulauyii apmepiasibHo20 pyc/ia HUXHIX
KIHUIBOK y nayieHmis i3 peyuousoM XPOHIYHOI apmepiasibHOI
HedocmamHocmi y siddasieHoMy nicssionepayitiHomy nepio-
0i nic/151 peKkoHCMpPyKYii aopmo/k/1y6080-CMe2HOBOI 30HU.

Martepianu i metoau. llpomsizom 2006—2019 pp. npo-
CMexeHo siddasieHi pesysibmamu Xipyp2id4Ho20 /liKyBaHHSs
522 xsopux. OnepamusHe Bmpy4aHHsi nposedeHo 353 na-
yieHmam, 3 sikux y 260 mMasio Micye rnopyweHHsi KpOBOMOKY
0 cmMe2Ho-MiOKO/IIHHOMY ce2MeHmi. Y BKasaHi mepMiHu
npooneposaHo 159 nayieHmis i3 Mpusody OK/It03UBHO-CMe-
HOMUYHOR20 YpakeHHs1 K/ly60B80-CMe2HOBOI 30HU, 3 SIKUX Y
94 masio micye rnopyweHHs1 KPOBOMJIUHY 0 CMeaHOo-io-
KO/IIHHOMY apmepia/ibHOMy pyc/i. Ha Yac nepsuHHo20 Xi-
pypeiyHo20 BmpyyaHHsi y 228 nayieHmig diaeHocmoBsaHo
XPOHIYHYy apmepiasibHy Hedocmamuicms (XAH) HIA cm. (3a
knacugpikayieto R. Fontaine 3 ypaxysaHHsSIM Kpumepiis €8-
ponelicbkoi poboyoi epynu (1992)), y 189 — XKIHK 1lIB—IV
cm., y 98 — XAH IIb cm. Y 92 (17,6 %) xs8opux 6yB8 2emModu-
Hami4HO 3Ha4YuMull CMeH03 eKkcmpakpaHia/ibHUX apmepid,
3 HUX 75 rposedeHOo ornepamusHe BMpPyYaHHs Ha CyouHax
wur 8 ymosax xipypaiyHo2o JlikysaHHsI amepock/iepomud-
HO20 ypaxKeHHs1 aopmo/k/1y60B80-cme2HO-MiOKO/IIHHO20 ap-
mepia/ibHO20 pycra.

©I. K. BeHeep ma iH., 2019
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Repeated revascularization of chronic arterial failure
recurrence in patients after aortoliliofemoral region
reconstruction

I. K. Venher, S. Ya. Kostiv, M. O. Husak, N. I.
Herasymiuk, A. R. Vaida, O. B. Kolotylo, D. V. Kovalskyi

I. Horbachevsky Ternopil National Medical University
e-mail: husak@tdmu.edu.ua

Summary. The main reason for the development
of complications in late postoperative period in patients
after reconstructive operations on major arteries of
the lower extremities is considered uncontrolled the
progression of the atherosclerotic process. The most
frequent complications of the remote postoperative
period include thrombosis of arteries and bypass
grafts, a false aneurysm of anastomoses, infectious
complications by spread of the vascular Explant. Along
with this, identifying a number of long-term complications,
developing as a result of not applying some of the
techniques and methods of surgical intervention in the
composition of the reconstructive operations on trunk
arteries.

The aim of the study — to improve the results of re-
peated revascularization of the arterial bed of the lower ex-
tremities in patients with relapse of chronic arterial insuffi-
ciency in the late postoperative period after aorto/iliofemoral
region.

Materials and Methods. The results of surgical treat-
ment of 522 patients were monitored during 2006—2019.
353 patients were subjected to surgery, 260 of whom had
disturbed blood flow in the thigh-popliteal segment. 159
patients were treated in the specified time for occlusive-
stenotic lesion of the iliofemoral zone, 94 of whom had
blood flow disorder along the femoral and popliteal ar-
terial bed. At the time of primary surgery, 228 patients
were diagnosed with chronic arterial insufficiency (CAl)
degree llIA (according to the Fontaine R. classification,
taking into account the criteria of the European Working
Group (1992)), in 189 — KhKINC 1IB-1V degree, in 98 —
CAl degree IIB. 92 (17.6 %) patients were diagnosed with
hemodynamically significant stenosis of the extracranial
arteries, 75 of them patients underwent surgery on the
vessels of the neck in the conditions of surgical treatment
of atherosclerotic lesions of the aorto/iliofemoral-popliteal
arterial area.
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Pesyneratu. Y 78 nayieHmis i3 peyuousoM XPOHIYHOI

apmepiasibHOI HedocmamHOoCMi HUXKHIX KIHYIBOK y Biddasie-
HOMY nic/sisiornepayitiHoMmy rnepiodi NoBMopHe ornepamusHe
Bmpy4aHHs1 30ilicCHIBa/lU 3 ypaxysaHHsIM ocobsiusocmeli
NepsUHHOI pesacky/isipusauil apmepiasibHo20 pycaa, J1o-
Kasizayii cmeHOmMUYHO OK/1t03UBHO20 Mpoyecy, (o020 mMo-
€0HaHHs1 ma MoWUpPEeHHs1 amepoCK/IEPOMUYHO20 MPOYECY.
lMosmopHa pesackynsipu3ayisi ycki1adHUIacs PO3BUMKOM
mpom603y ceameHma pekoHcmpykuii (10 sunadkis, Wo
cmaHosums 12,8 % criocmepesxeHs).

BucHoBKWU. OCHOBHUM PeBacKy/IsipHUM BMPYYaHHSIM
y nayieHmis i3 peyuousoM XpPOHI4YHOI apmepiasibHOI HEOO-
cmamHocmi € HecmaHoapmHi, MexHIYHO Ck1aoHi, bazamo-
pisHesi pewyHmytodi onepayii. Npu pesackynspusauii 2o-
MI/IKOBO20 apmepiasibHO20 ce2MeHma BUKopUCMOoByBasiu
CMez2HO/MiOKO/IIHHO-20MI/IKOBE ayMOBEHO3HE WYHMYBaHHS
ma eHO0BacKy/IsipHy aHzaion/1acmuky.

KntouoBi crnoBa: peBacky/isipu3salis apTepiasisHoro pycna;
06niTepyUNii aTePOCKIEPO3; XPOHIYHA apTepiasibHa Heao-
CTaTHICTb; MOBTOPHA peBackKynspu3aLlisi.

BCTYN

HeanBnsaumch Ha CyyacHi AOCATHEHHS Y CYAVHHI
Xipyprii, 3rigHO i3 [OCNIMKEHHAMW OEeSKMX aBTopiB,
YyacToTa nopyLllueHb MPOXiAHOCTI PEKOHCTPYHOBaHMX
apTepili 3anuwaeTbcs BMCOKOW [1, 2]. 3a gaHumMu
B. A. Ty6ku [3], ycknagHeHHs Ni3HbOoro niciisionepadin-
HOro nepiogy cnoctepirann 'y 7,9 — 34,1 % nauieHTiB.
OCHOBHOHO MPUYMHOK PO3BUTKY YCKNaAHEHb Ni3HLOro
nicnsionepauiiHoro nepiogy B HUX MiCNsi PEKOHCTPYK-
TUBHMX BTPyYaHb Ha MaricTpasibHUX apTepisxX HUXHIX
KiHLIBOK 3a faHumu A. B. lomiHska Ta M. S. Conte [4,
5] BBaXXaloTb NporpecyBaHHss HEKOPEroBaHoro atepo-
CKNepoTMYHOro npouecy. [Jo HanuacTiwmx ycknag-
HeHb BigAasieHoro nicnsonepadiiHoro nepiogy Bia-
HOCATb TPOM6GO3U apTepil Ta LUYHTIB, HEeCnpaBXHi
aHeBpU3MK aHaCTOMO3IB, iHGDEKUIHI yCKNagHEHHS i3
NOLUMPEHHSIM NPOLECY Ha CYAMHHI ekcnnaHTatu [6, 7].
Mopsaa 3 unm AiarHocTyroTh pAf4 BiggaseHux ycknaga-
HeHb, LWO MOB’A3aHi 3 MporpecyBaHHAM HeKopero-
BAHOro arepoCcK/1IepoTUYHOIO Mnpouecy i CnpusoTb
PO3BUTKY YCKNafiHEHb, Cepes, AKMX PO3BUTOK penep-
dpy3ifiHO-peokcureHaltlinHoro cuHapomy [8, 9J.

MeToro gocnigxeHHA GyN0 NOKpawnTh pesynb-
TaTM MOBTOPHOI peBackynsapu3auil apTepiasibHOro
pycna HMKHIX KIHLIBOK Y NauieHTIB i3 peunamnsom Xpo-
HIYHOT apTepianbHOT HefOCTaTHOCTI Y BigdasieHoOMY
nicnsionepauiiHomy nepiogi Nic/1s PEKOHCTPYKL,iT aop-
TO/K/Ty60BO-CTETHOBOI 30HMW.

MATEPIANN | METOAN

Mpotsarom 2006—-2019 pp. NpocTeXeHo Bigdane-
Hi pesynsTatu XipypriyHoro nikyBaHHSA 522 XBOPUX.
OnepaTtnBHe BTpy4YaHHs npoBefeHo 353 navieHTam
i3 aTrepoCK/IEPOTUYHOIO OK/I03IEI0 a0pTO-CTErHOBOT
30HU, 3 AKMX Y 260 Mao Micue NopyLleHHs KPOBOTOKY
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Results. In 78 patients with recurrent chronic arterial
insufficiency of the lower extremities in the distant
postoperative  period, re-operative intervention was
performed taking into account the features of primary
revascularization of the arterial bed, localization of the
stenotically occlusive process, its combination and the
prevalence of atherosclerotic. Re-revascularization was
complicated by the development of the thrombosis of the
reconstruction segment (10 cases, representing 12.8 % of
observations).

Conclusions. Non-standard, technically sophisticated,
multilevel surgery is the major revascularizing intervention
in patients with relapsed chronic arterial insufficiency.
For revascularization of the tibial arterial segment, thigh/
popliteal and tibial autovenous bypass was used and
endovascular balloon angioplasty was used.

Key words: revascularization of the arterial vessel;
obliterating atherosclerosis; chronic arterial insufficiency;
repeated revascularization.

no CTErHo-nigKoNiHHOMY CErMeHTI. Y BKasaHi TepMiHu
npooneposaHo 159 naujieHTiB 3 NPUBOAY OK/THO3UBHO-
CTEHOTUYHOTO YpaXKeHHs KIy60BO-CTErHOBOTO 30HMU,
3 AkuX y 94 Masio micLe NopyLleHHs KPOBOM/IMHY MO
CTerHo-nigKkoniHHomy aptepianbHoMy pycni. Ha yac
NepBMHHONO XipyprivHoro BTpy4YaHHA y 228 navjieH-
TIB AiarHOCTOBAHO XPOHiIYHY apTepiasibHy HepocTar-
HicTb (XAH) IlIA cT. (3a Knacudpikauieto R. Fontaine 3
ypaxyBaHHAM KpuTepiiB €Bponeincbkoi poboyoi rpy-
nn (1992)), y 189 — XKIHK IlIB-IV cT., y 98 — XAH
I cT. Y 92 (17,6 %) XBOpKX 6yB remoMHamiyHO 3Ha-
YMMUIA CTEHO3 eKCTpaKpaHiasibHUX apTepiid, 3 HUX 75
NpoBefeHO onepaTyBHe BTPYyYaHHS Ha CyauHax Wui B
yMoOBaXx XipypriyHoro slikyBaHHs aTrepocK/1epoTUYHOro
ypaxeHHsi aopTo/k/1ly60BO-CTErHO-MNIAKOMIHHOIO apTe-
piasibHOro pycna.

Y BigganeHomy nicnsionepaviinHomy nepiogi B one-
poBaHuX MaujieHTiB giarHocToBaHo 146 (27,97 %) ni3-
HIX ycKknaaHeHb, 3 akunx 5 (3,42 %) iHdpapkTis Miokapaa,
2 (1,38 %) rocTpux nopyLLeHb MO3KOBOIO KPOBOOLIry Ta
139 (95,10 %) ycknagHeHb aopTO/Ky6OBO-CTErHO-
BOT 30HW. 13 HUX Y 42 (30,2 %) naujeHTiB PO3BMHYBCA
ni3Hili TPOM603 OfHiET i3 GpaHLL aopTo/kny6oBo-6ide-
MOpasIbHOrO asionpoTesa Ta Ni3Hili TPOM603 K1y6oBO-
CTErHOBOro CermeHTa KOHTpAarepasibHOI HMKHBLOI KiH-
uiBkn, y 11 (7,9 %) xBOpUX AiarHOCTOBAHO HECTPAaBXHI
aHeBpU3MN AUCTasIbHOIO Ta MPOKCMMasIbHOTO aHacTo-
MO3iB aopTo/ky60B0O-6iheMopasibHOro a/loWyHTa, y 8
(5,8 %) — Mi3Hi iHJPEKUIliHI YCKNaQHEeHHS Y BUMNSAAI HO-
puui AiNSHKM AMCTanibHOro aHactoMosy, B 78 (56,1 %)
BCTAHOB/IEHO peLuavB XPOHIYHOI apTepianbHOI Hepo-
CTaTHOCTI HWXKHIX KiHUiBOK (XAH IIB Ta XAH IIIA cT. (3a
Knacudikaujieto R. Fontaine 3 ypaxyBaHHSIM KpuTepiis
€Bponeiicbkoi poboyoi rpynu (1992)).

Mpu aHanisi NepBUHHKX OnepaTUBHUX BTPy4YaHb
BUAINEHO TpW TPynu nauieHTiB. B ocHoBy po3nogi-
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Ny NOKNageHo MOLMPEHICTb aTepoCKepoTUYHOro
YPa&XeHHs MaricTpasibHoro aprepiasibHoro pycna
HWKHIX KIHLIBOK Ta 06’€M MEPBUHHOI PEKOHCTPYKL,T
aopTo/Ky60BO-CTENHOBO-MIAKOMIHHOIO apTepiasibHOI
30HU. B nepuwy rpyny yBiiWwamM 22 cnocTepexeHHs
(nepBuHHa onepavuis)) — PEKOHCTPYKLIA aopTo/ky-
60BO-CTEIHOBOI 30HW 3a BifCYTHOCTI reMoAMHaMiYHO
3HaAYMMOro aTepoCKNIepPOTUYHOIO YPaXKeHHS iHgpaiHTr-
BiHA/IbHOrO apTepiasibHOro pycna HWKHLOT KiHLiBKU.
[Opyra rpyna (43 cnocTepexeHHs, NepBuHHa onepa-
Ljifl) — PEKOHCTPYKLiA aopTo/k/1ly60BO-CTENHOBOI 30HM
Nnpv HasBHOCTI CTEHOTUYHO-OK/IKO3MBHOIO MpoLecy
noesepxHeBoi aptepii cterHa (MAC). Tpeta rpyna (13
crnocTepexeHb, NepBUHHA OnepaLiisi) — PEKOHCTPYKLS
aopTo/Ky60BO-CTENHOBOT 30HU, SIKY OMNOBHUN ayTO-
BEHO3HUM CTETHO-ANCTa/TbHUM LUYHTYBaHHSAM.

CTEHOTMYHO-OK/TIO3VBHUI  aTepPOCK/IePOTUYHWIA
npouec y nauieHTiB nepLloi rpyny BUSABMIEHO 4yepes
(6,2+1,9) poky nicna NpoBefeHHA NEPBUHHOT PeBACKY-
napusauii aopTo/ky60BO-CTENHOBOIO apTepiasibHOro
pycna. MMpu ynsTpacoHorpadiyHoOMy Ta aHrioTomo-
rpadiyHOMy OBCTEXEHHSX Y XBOPUX Y BiffasIeHOMY
nicnsonepauiiHomy nepioi AiarHOCTOBAHO HACTYMHI
CTEHOTUYHO-OK/IO3MBHI MPOLECU CTErHO-ANCTa/IbHO-
ro apTepiasibHOro pycna: KpUTUYHWUIA CTEHO3 ANCTasb-
HOro aHacToMOo3y i3 BTATHEHHAM Yy NPOLEC rMboKoi
aptepii cterHa (FAC) (cteHo3 rupna go 50-65 %),
CTEHOTMYHO-OK/THO3VBHWIA MpoLleC MOBEPXHeBOI ap-
Tepii cterHa (MAC) — 7 cnocTepexeHb; CTEHOTUYHO-
okno3nBHKI npouec MAC i nigkoniHHOT apTepii (MA)
— 10 Ta CTEHOTUYHO-OK/03UBHUIA NPOLLEC FOMISIKOBUX
apTepiii y 5 nauieHTiB; remoaMHamiyHO He3HauyHui
CTEHO3YHUMA NPOLEeC CTerHO-NiAKOMIHHOIO CermeHTa
Ta CTEHOTMYHO-OK/THO3MBHUIA MPOLLEC FOMINIKOBUX ap-
Tepii — 5 cnocTepexeHHs.

CTEHOTMYHO-OK/TIO3VBHUI  aTepOCKIePOTUYHWIA
npouec y nauieHTiB Apyroi rpynu BUSIBNEHO 4epes
(5,4£1,3) poky nicsia NepBUHHOI peBackynapusaLi
aopTo/Ky60BO-CTENHOBO-MIAKOMIHHOIO  apTepiasib-
Horo pycna. lMpu ynerpacoHorpadiyHOMy Ta aHrio-
ToMorpadiyHoOMy OBCTEXEHHAX Y BigdasieHoMy nic-
nsionepavujiiHomy nepiogi  AiarHOCTOBaHO HaCTYMHI
CTEHOTUYHO-OK/IO3MBHI  MpouUecn  MarictpasibHoro
apTepianibHOr0 pycna HWKHIX KiHLIBOK: KPUTUYHE
CTEHO3yBaHHA AucTasibHOro aHactomosy A/K-C npo-
Te3a i3 cteHo3om rupna (60-70 %) FAC Ta cTeHo-
TWUYHO-OK/THO3MBHUIA NPOLLEC FOMISIKOBUX apTepiii — 11
CMnocTepexeHb; KPUTUYHE CTEHO3yBaHHA AucCTaslb-
Horo aHactoMo3y A/K-C npoTesa i3 CTeHO30M rupna
(55-70 %) I'AC, nowmpeHHs oknto3il MAC Ha MNA Ta
CTEHOTMYHO-OK/THO3VBHWI NPOLLEC FOMISIKOBUX apTepiii
— 14 cnocTepexeHb; NoLNPEHHA aTtepoCKNepoOTUYHOT
okMto3ii MAC Ha NA Ta CTEHOTUYHO-OK/TH03MBHUIA NPO-
Liec romifikoBmx apTepiii — 13 cnoctepexeHb; KpUTny-
HWUIA cTeHo3 MA Ta CTEHOTUYHO-OK/IO3MBHUIA NpoLec
rOMiJIKOBUX apTepiil — 5 cnocTepexeHsb.
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CTEHOTMYHO-OK/THO3VBHUI  aTepPOCK/IePOTUYHWIA
npouec y nauieHTiB TPeTbol rpynu BUAB/IEHO Yepes
(4,1+1,6) poky nicnsa npoBefeHHA NepBUHHOT peBacky-
napusauii aopTo/k1y60B0O-CTErHOBO-MNIAKOMIHHOIO ap-
TepianbHoOro pycna. Mpu ynstpacoHorpadiyHomMy Ta
aHriotomorpadiyHoOMy OOCTEXEHHSAX Y BifAarieHoMYy
nicnsionepauiiHomy nepiogj AiarHOCTOBaHO HACTYMHI
CTEHOTUYHO-OK/T03MBHI NpoLecK iHgpaiHrBiHaIbHOTO
apTepianibHOro pycra: HecrnpaBXHsA aHeBpu3ma Auc-
TanbHoro A/K-C aHacToMOo3y Ta OKJ/IK03is CTerHo-aguc-
Ta/IbHOTO ayTOBEHO3HOrO LWYHTa — 1 CNOCTEPEXEHHS;
KPUTWUYHUIA CTEHO3 ANCTasIbHOTO aopTo/k1y60oBO-CTer-
HOBOro aHacToMO3y i3 BTATHEHHSAM Y npouec rupna
FAC Ta OK/03is CTerHO-ANCTa/IbHOTO ayTOBEHO3HOTIO
WyHTa (80 KONIHHOT LWiNMHW — 3, HXKYe KOMIHHOT Luji-
NMHW — 1) — 4 CNOCTEepPEXEHHS; OK/I03iA CTErHo-auc-
Ta/IbHOTO ayTOBEHO3HOrO LWYHTa (40 KONIHHOI LLiTMHN
— 3, AMCTaNIbHUIN aHACTOMO3 i3 NiAKOMIHHOK apTepieto
— 5) Ta CTEHOTUYHO-OK/IH03MBHUIA MPOLLEC TOMISTIKOBUX
apTepiit — 8 cnocTepeXeHsb.

PE3Y/IbTATU TA OBIrOBOPEHHHA

Y 78 naujieHTiB i3 peunanBoM XPOHIYHOT apTepi-
a/IbHOT HELOCTATHOCTI HMXHIX KiHLBOK Y BiAAaIeHOMY
nicnsonepauiiHomy nepioi NOBTOPHE onepaTuBHE
BTPYYaHHS 34jCHIOBa/TN 3 ypaxyBaHHSAM 0CcO6MBOC-
Teli NepBUHHOI peBackynspusaLii aptepiasibHOro pyc-
na, nokanisauji CTEHOTUYHO OKJIHO3IMHOIO0 MpPOLECY,
MOro noegHaHHA Ta MOLUMPEHOCTI aTepocknepoTny-
Horo npouecy [10,11].

Y nauieHTiB nepLuoi rpynu, B AKWUX MNEePBUHHY
peBackynsapusauito  aopto/ksly60BO-CTETHOBOMO  ap-
TepianbHOro pycna 6yn0 BWKOHAHO 3a BiACYTHOCTI
reMoguHaMiyHO  3Ha4YMMOro  aTepoCKNepPOTUYHOro
YPaXEHHS CTErHo-AUCTaNIbHOro apTepiasibHoro pyc-
na, npu KpUTUYHOMY CTEHO3i AMCTa/IbHOTO aHacTo-
Mo3y (JA) aopTto/knyb0oBO-CTErHOBOrO asionporesa
i3 BTArHeHHaM y npoueci FTAC (cTeHo3 rupna 50—
65 %) i cTeHOTUYHO-OK/IH3MBHOMY npouec MAC (7
crnocTepexeHb) BUKOHaUTM MOBHY pesekLito JA (2 cno-
CTEPEXEHHS), a B 5 00MEXUNNUCb BUKTOYEHHSAM [JA
6e3 NMOBHOMO MOro BUAIMEHHS i3 HACTYMHUM &/10MpPo-
Te3yBaHHAM. [Mpy anonpoTesyBaHHi NPOKCUMasIbHWIA
aHacToMo3 hopmyBaUM i3 AUCTa/IbHUM CErMEHTOM
aopTo/k/1ly60BO-CTETHOBOrO asionpoTesa, a AucCTalib-
HWI1 — KiHeLpb B BiK HWKHBLOT TpeTuHK MAC a6o MA. B
YCiX CNOCTEPEXEeHHAX NPOBOAWIM (DOPMYBaHHA aHac-
ToMo3y rupna rAC i3 afionpoTesom.

Y nauieHTiB Npu CTEHOTUYHO-OKNHO3MBHOMY MNPO-
ueci NMAC Ta MA (10 cnocTepexeHb) i BTATHEHHI Y
npowec romisikoporo aprtepiasnbHoro pycna (5 cno-
CTepeXeHb) NPOBELEHO CTErHO-ANCTa/IbHE as1OLIyH-
TyBaHHA (6 CnocTepexeHb), ayTOBEHO3HE LUYHTYBaH-
Ha (4 cnocTepexeHHs). MpokcMManbHUiA aHacTomMo3
hopmyBasnin Ha piBHi LA aopTo/K/y60BO-CTEFHOBOIO
anonporesa, AMCTa/IbHUIA — i3 TTAC A0 WifMHA KO-
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NiHHOro cyrno6a (2 cnoctepexeHHs) i Ha piBHi MA (8
crnocTepexeHb). ¥ 5 Bunagkax onepadii SOMOBHEHI
€HJ0BAaCKyNSAPHO GasIOHHOK  aHrion/1IacTUKoK  ro-
MIsIKOBUX apTepiii (y 3 Bumagkax eHgoBackynspHa
6asnioHHa aHrionnacTuka ABOX apTepiil rominku, B
OofHOMY BMNaAKy eHoBackynspHa 6asloHHa aHrio-
nnactuka TnbionepnHeasibHOrO CToBGYpa, B OAHOMY
BMNaAKy eHOoBacKkynspHa 6anoHHa adrionnacTtuka
3BrA) [12,13].

Mpn reMoguHaMiyHO HE3Ha4YMMOMY CTEHO3i cTer-
HO-MiZKOMIHHOrO CerMeHTa Ta CTEHOTUMYHO-OKJ/IH3ii-
HOMY MpoLLeci FoMiNIKOBKX apTepin (5 cnocTtepexeHb)
y OBOX NauieHTiB NpoBefeHo nigkoniHHo — 3BlrA ay-
TOBEHO3HE LUYHTYBaHHS, a B iHWMNX 3 3AiACHEHO eH-
[0BacKynspHy 6a/10HHy aHrionnactuky (6anoHHa aH-
rionnactuka TibioneHeasnbHoro ctosbypa i MBIrA a6o
3BlrA — 2 crnocTtepexeHHs, 6asloHHa aHrionnacTuka
3BlrA — 1 crnocTepexeHHs).

Y naujieHTiB Apyroi rpynu, y Skux nepBuHHY pe-
Backynspusauito aopTo/k/1y60BO-CTENHOBOIO apTepi-
anbHOro pycsa 6yn0 BUKOHaHO NpY HassBHOCTI CTEHO-
TUYHO-OKNIO3MBHOrO npouecy MAC, npy KpUTUYHOMY
CTeHo3yBaHHi A aopTo/kny60BO-CTErHOBOrO MNpOo-
Te3a i3 cTteHo3oM rupna FAC (60-70 %) Ta cTeHo-
TUYHO-OK/II03MBHOMY MPOLECI TOMISIKOBUX apTepiii
(11 cnocTepexeHb) NPOBOAUAN MOBHY pesekuito A
(4 cnocTepexeHHs), a 'y 7 0OMEXW/IUCb BUK/THOYEH-
HAaM [A 6e3 NOBHOrO WOro BUAINEHHS i3 HACTYMHUM
anonpoTesyBaHHAM. [Mpu anonpoTtesyBaHHi NMPOKCU-
MaJlbHWI aHacToMo3 hopMyBan i3 AUCTa/IbHUM
cermeHToM JA aopTo/k/y60BO-CTEFHOBOIO NpoTesa,
a anctanbHWii — KiHeub B GiK Ha PiBHI HYWXKHBLOT TPeTu-
HY MAC (4 Bunagku) Ta Ha pisHi MA (7 Bunagkis). Y
BCIX CMOCTEPEeXeHHAX DopMyBasIM aHacToMO3 rmpra
AC i3 astonpoTe3om. Y 5 cnocTepexeHHsX 34iiCHEHO
nigKoniHHo — 3BIA ayTOBEHO3He LUYHTYBaHHSA, y 6 —
eHA0BaCKyNsAPHY 6a/I0HHY aHrion1acTnKy romisikoBmx
apTepili (y 4 BunagKax eHaoBackynsipHy 6asoHHy aH-
rionnacTuky ABOX apTepii rominkm)[14].

Mpn KPUTUYHOMY CTeHO3yBaHHI LA aopTto/kny-
60BO-CTErHOBOrO npotesa i3 cTeHo3oMm rupna FAC
(55-70 %), nowwmpeHHi oktozii MAC Ha A Ta cTe-
HOTUYHO-OK/TO3MBHOMY MPOLECI TOMISIKOBMX apTepiit
(14 cnoctepexeHb) 0OMEXWUIUCh BUKNIOYEHHAM JA
6e3 NMOBHOr0 MOro BUAIMEHHSA i3 HACTYMHUM &/10MpPo-
Te3yBaHHAM. Mpu anonpoTesyBaHHi NPOKCUMasTbHUIA
aHacToMo3 hopmyBaUM i3 AUCT&/IbHUM CErMeHTOM
aopTo/ky60BO-CTETHOBOIO MpoTe3a, a AUCTasIbHWUI
KiHeLb aHacToMo3yBauim i3 MA. Y BCiX CnocTepexeH-
HAX 3giicHIoBaNIN eHpapTepekToMmito i3 MA i aHac-
ToMo3yBaHHs AC y 6ik anonpotesa. ¥ 5 cnocrtepe-
XEHHAX 34iicHeHO nigkoniHHO — 3BIA ayToBEeHO3He
LUYHTYBaHHSA, B O4HOMY — MigKkoNiHHO — MNMBIA ayToBe-
HO3He LWYHTYBaHHSA, Y 8 — eHO0BaCKyNsApHY 6a/10HHY
aHriona1acTuky romisikoBmx apTepin (y 5 Bunagkax eH-
JoBackynspHa 6anoHHa aHrionnactuka gBox aprepil
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rOMifNIkM, B OQHOMY CMNOCTEPEXEHHI eH40BacKy/1sapHa
6anoHHa aHrionsiacTvka TibionepnHeasibHOro cToBOYy-
pa i MNBlrA, y 2 Bunagkax eHgosackynsapHa 6anoHHa
aHrionnactuka 3BIrA a6o MBrA).

Mpuv NoLWMpPeEHHi aTepocknepoTUUHOT okMt3ii MAC
Ha lMA Ta CTeHOTUYHO-OK/TH03MBHOMY MPOLECi roMisn-
KOBUX apTepili (13 cnocTepexeHb) 34iicHI0BaNn ano-
NpOTe3yBaHHs, MpU AKOMY NPOKCUMasIbHUIA aHacTo-
Mo3 popmyBann i3 JA aopTo/kiyb60BO-CTEFHOBOIO
npotesa, a AguctanbHUiAi — Ha piBHi MA. Y Bcix cnocTe-
pexeHHsX nepesn hOpPMyBaHHAM AUCTa/IbHOTO aHac-
TOMO3y 3ilicHIOBaNy eHaapTepekToMito i3 MA. Y 4
CMNoCTEPEXEeHHAX NPOBeAeHO MiAkoniHHO — 3BlrA ay-
TOBEHO3HEe LUYHTYBaHHS, Y ABOX — NiAKOMIHHO — MBrA
ayTOBEHO3He LUYHTYBaHHA, Y 7 — €HA0BacKynsapHy
6a/1I0HHY aHrionacTuKy rominkoBux apTepiii (y 4 Bu-
najkax eHaoBackynsapHa 6as10HHa aHrionniacTnka rno
[Bi apTepii rominku).

Mpu KputMyHOMY cTeHosi MAC i MA Ta cTeHo-
TUYHO-OK/TH03MBHOMY MpOLECi rominkoBux apTtepiii (5
BMNaZKIB) 3A4iiCHIOBa/IM anionpoTe3yBaHHs (4 cnocTe-
PEeXeHHs1), ayToBEeHO3He LYyHTYyBaHHA (1 cnoctepe-
XXEHHS), MpU AKOMY NPOKCUMasbHUIA aHacToMO3 hop-
mMyBanm i3 JA aopTo/ky60BO-CTETHOBOrO MpoTesa,
a aunctanbHuii — Ha piBHi MA. MNepes dopMyBaHHSAM
OVCTa/IbHOTO aHacTOMO3Y MPOBOANAN eHAapTepek-
ToMmito i3 TMA. Y 2 cnocTepexeHHsX 34iiCHeHo nigko-
NiHHO — 3BlA ayTOBEHO3HEe LUYHTYBaHHA, B OAHOMY
— NigKoniHHO — MNBIA ayTOBEHO3HE LYHTYBaHHA, y 2 —
€HO0BaCKyNAPHY 6a/I0HHY aHrion/1IacTUKy romMisIKoBUX
apTepiii (eHAOBacKynsipHa 6GasloHHA aHrionsacTuka
[BOX apTepili roMinkn).

Y naujieHTiB TPETbOI rpynu, y AkMx nepBuHHa pe-
KOHCTPYKLiS aopTo/ky60BO-CTErHOBOI 30HM A0MO0-
BHEHA ayTOBEHO3HUM CTErHO-AUCTa/IbHUM  LUYHTY-
BaHHAM, Yy BigJanieHoMY nicasonepaviiiHoMmy nepiogi
[iarHOCTOBaHO HeCcnpaBXHI0 aHeBPU3MY ANCTasIbHO-
ro A/K-C aHacToMo3y Ta OK/t03it0 CTErHO-AUCTasIbHO-
ro ayToOBEHO3HOrO LWyHTa (1 BUnagok). Y HaBefeHomy
CNOCTEePEXEHHI 34iiCHEHO NOBHY PE3EKLil0 aHeBPU3-
Mun JA A/K-C, BigciveHo FAC Ha piBHi 11 rmpna. Mpu
anonpoTesyBaHHi NPOKCYMaslbHUIA aHAaCTOMO3 cchop-
MOBaHMWi i3 AucTasibHum cermeHTom A/K-C anonpote-
3a 3a TUNOM KiHeLlb-B-KiHeLb, & AUCTa/IbHUIA — KiHeLb
anonpotesa y 6ik MA. lMoTpibHO BKasatu, WO Amc-
TanbHy 1/3 yacTuHy npoTe3a 3aMiHEHO ayTOBEHOH0.
BigHoBneHHs kpoBobiry no FAC 3AilicHEHO LUASAXOM
BLWIMBaHHA rupna FAC y 6ik asionpoTtesa.

Mpu kputuyHOoMy cTeHosi OA A/K-C nportesa i3
BTAHEHHAM Yy npouec rupna FAC Ta ok/to3ii crer-
HO-AUCTa/IbHOrO ayTOBEHO3HOro LyHTa (4 cnocre-
PeXeHHs1) BUKOHaM NoBHY pesekuito OA (1 cnocte-
PeXeHHs1), a y 3 06MEXUIUCb BUK/TIOYEHHAM [A 6e3
MOBHOFO MOro BUAIMEHHS i3 HACTYMHWM anonpoTe-
3yBaHHAM. [lpu anonpoTesyBaHHi MNPOKCUMasbHUIA
aHacToMo3 hopmyBasIv 3a TUMOM KiHeLb anonporesa
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B OiK ANCTa/IbHOTO NEPBUHHOIO aHacTOMO3Yy NepBUH-
HOro anonpotesa, a AUCTalbHWUIA — KiHeLb asionpo-
Te3a y 6ik MA. AnctanbHy 1/3 yacTuHy asionportesa
3aMiHIOBaUIM ayTOBEHOK. BifHOBIEHHS KPOBOGIry no
FAC 34iiiCHIOBa/IN LUMIIXOM aHaCTOMO3YyBaHHS rupia
FAC y 6ik anonportesa (3 cnoctepexeHHs) [15].

Mpu OKMO3iT CTErHO-ANCTa/IbHOTO ayTOBEHO3HO-
ro LWyHTa Ta CTEHOTUYHO-OK/THO3UBHOMY MNPOLECi ro-
MIJIKOBUX apTepiii (8 crnocTepexeHb) 3A4ilicHI0BaIMn
CTErHo-AMCTasIbHE peayTOBEHO3HE LWYHTYBaHHA (2
BUNagKW), peasiowyHTyBaHHA (1 BMNagok), TPOM-
6GEKTOMIIO i3 ayTOBEHO3HOrO LUYHTA i3 BifHOBNEHHAM
dhyHKUiT aHacToMO3iB (1 npokcumasibHWii, 4 ancTanb-
HNX). HaBepgeHi onepaTvBHI BTPyYaHHA [OMNOBHIO-
BaUIM: B 1 cnocTepexeHHi NpoBeAeHHAM NigKONIHHO
— 3BlA ayTOBEHO3HUM LUYHTYBaHHA, Yy ABOX — Nid-
KOMiHHO — TMBIA ayTOBEHO3HUM LWYHTYBaHHAM, Yy 3
— eHA,0BacKy/NAPHO0 GasIOHHOK aHrionNacT1Kow ro-
MIJIKOBUX apTepili (y 2 BUnagkax eHgoBackynspHa 6a-
JIOHHa aHrionnacTvka ABOX apTepil romisikn). Y ABOX
CNOCTEepPEXEHHSAX He BY10 MOX/IMBOCTI 34JiACHATA pe-
BacCKy/nsapu3aLlito roMifIkoBOro CerMeHTa, Wo i 6yno
NPUYNHOIO NPOBEAEHHA onepaLjii HeNPsAMOI peBacky-
napusauii POT (peBackynspusyroda TpenaHauis Be-
JINKOTOMINIKOBOIT KiCTKM).

MicnsonepauiiiHnii nepiog y 10 (12,8 %) naujieH-
TiB ycKnagHuBCA TPOMBO30OM CerMeHTa PEKOHCTPYK-
Lii. TpoM603 CTerHo-AMUCTa/IbHOIr0 ayTOBEHO3HOMo
WyHTa (4 CnocTepexeHHs1) PO3BMHYBCA B yMOBax
(hopMyBaHHS aHaCTOMO3Y i3 FOMISIKOBUMU apTepisMU.
B [BOX cnocTepexeHHAX TPOM603 pPO3BMHYBCA Nic/A
€eHO0BacKyNApPHOT 6a/IoOHHOT aHrionnacTukA roMisiko-
BMX apTepiii. B ogHOMY BMnazaKy TpPOM603 CTerHO-Auc-
Ta/IbHOTO ayTOBEHO3HOrO LWYyHTa chopmyBaBcs i3-3a
KOMIpecii 0CTaHHbOro Ha PiBHI NiAKONIHHOT AMKM. Tic-
nsonepawiliHiii Tpom603 peasnionpoTesa po3BMHYBCSA
Ha piBHi aHacTomo3yBaHHA rnpna FAC i3 octaHHIM (1
CMOCTEPEXEHHS).

Y BulLEeHaBefeHNX 5 CnocTepexeHHAX BAasI0Ch
nikBifyBaTV TPOMO03 CerMeHTa pekoHCTPYKLii. B oa-
HOMY BMMazKy cnpobu niksifyBaTy TPOM6O03 cermMmeHTa
PEKOHCTPYKLIT 6yno HeBgaiMmu, nogibHe crnocTepira-
N0Cb Yy nauieHTa nic/s BUKOHAHHS eHO0BaCKyNspHol
6a/IOHHOT aHrionNacTUk1 roMifIkoBOiI apTepil.

Y [ABOX MaLieHTiB pO3BMHYBCA TPOMOO3 CTErHo-
OVCTasIbHOro peayToBEHO3HOIO LWYyHTa. Lle cnocTtepe-
XEHHS, Y AKUX He BYN0 MOX/IMBOCTI NPOBECTU peBac-
Kynspu3ytoye onepaTvBHe BTPyYaHHSA Ha roMisikoBuX
apTepisx, a 6yn0o 34iiicHeHo Tinbkn POT.

MporpecyBaHHA aTepoCK/IepOTUYHOIO npoLecy
B MauieHTiB nicns pesackynapusadii aopto/kny6oBo-
CTErHo-nigKoNiHHOI apTepiasibHOI 30HW — OCHOBHa
npuynHa QopmMyBaHHA XPOHIYHOI apTepiasibHOI He-
poctaTtHocTi. MNpu UbOMY CrnocTepiraloTb CUCTEMHE
ypaXeHHs apTepiasibHOT cuctemun. Ane 0cob/1MBoO
MILLEHHIO aTepPOCKNEPOTUYHOIO YPaKEHHSA € MiCLAX
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TpaBMaTu3auji apTepiasibHOro pycna (aHacToMo3sw,
eHAapTepPeKToOMIis) Ta roMifIKoBe apTepiasibHe pycro.
MopibHe cnocTepiraeTbCcsa y MauieHTiB, AKi B MUHY-
nomy nepeHecnn GaraTopiBHEBY peBackynspu3aLito
MaricTpasibHOro apTepiasibHOro pycra. Y HUX TepMiHu
hopMyBaHHSA peunamBy XPOHIYHOT apTepiasibHOT He-
[OCTaTHOCTI NiCNSA PEKOHCTPYKTUBHMX BTPy4YaHb Ha
aopTo/K/y60BO-CTENHO-MIAKONIHHIN apTepiasibHii 30Hi
Ha 2,8 poKy KOPOTLLI, HiX B iHLUMX NaLieHTIB.

BaratonoBepxoBiCTb arepoCcK/IepOTUYHOIO ypa-
XEHHS apTepiasibHOro pycsia HWXHIX KiHUiBOK, pyo6-
LeBi 3MiHM Nicia NepBUHHOT peBackynapusaL,ii, npo-
rpecytode  aTepocKNepoTUYHE  YPadKeHHSA  LUAXIB
BITOKY CTBOPIOKOTb TEXHIYHI CKNagHOLWi npu NoBTOp-
Hii peBackynspu3auii. HannowmpeHiwmm xipyprid-
H/M BTPYYaHHAM Yy BKa3aHUX YMOBaX € PeLUyHTYHOMi
onepavuii, AKi MOXYTb OXOMN/OBATU [eKisibka apTepi-
aNbHUX cermeHTiB. OCTaHHi HecTaHZapTHI, TEXHIYHO
CKNafHi Npy BUKOHAHHI 1 3aBXAW Mpu TakMx cuUTya-
LisIX NocTae NUTaHHA BiAHOBIEHHA KPOBOTOKY MO TO-
MiJIKOBOMY apTepianibHoOMy pycri. KpiM npoBefeHHs
CTerHo/nigKoNiHHO-TOMIJIKOBUX ayTOBEHO3HUX LUYH-
TyBaHb eHAOBacKynspHa 6a/loHHa aHrionnacTuka €
Tieto XipypriyHOK MaHinynsuieto, aka f03BONSAE B pAL|
BMNAaAKIiB YCMILLHO 3aBepLUNTN peBacKynspusadiio ro-
MIJIKOBOTO CerMeHTa.

Micnsonepaviinnin nepiog y 10 (12,8 %) nauieH-
TiB yCK/1aHMBCA TPOMOO30M CErMeHTa PEKOHCTPYK-
uii. Tpomb603 CTerHo-gMCcTasibHOro ayToBEHO3HOro
WwyHTa (4 CnocTepexeHHs) PO3BUMHYBCA B yMOBax
(bopMyBaHHS aHaCTOMO3Y i3 rTOMINIKOBUMMK apTepis-
MW. Y OBOX CNOCTEPEXeHHAX TPOMOBO3 CTerHo-guc-
Ta/lbHOrO peayTOBEHO3HOIO LyHTa PO3BUHYBCA B
pe3ynbTarti BiACYTHLOT MOX/IMBOCTI MPOBECTU peBac-
Kynspu3ytoye onepatuBHe BTPYYaHHS Ha TOMISIKOBUX
apTepisix, a 6yno 3giiicHeHo Tinbkn POT. ¥ 5 cnocTe-
pexeHHAX BAasioch NikBigyBatu TpoOMOO3 CermMeHTa
PEKOHCTPYKL,T.

MigcymoByoun BUKIa4eHWn matepiasl, MOXHa
BKa3aTu, L0 B pe3ynsrarti NporpecyBaHHsA atepocksie-
POTUYHOrO npouecy OiNbLIOK MIPOK BpaXarTbCs
CerMeHTV nonepeaHbOI TpaBMaTusaLii apTepiasibHo-
ro pycna ta rominikoBi cyguHu. Came HaBefeHi 30HM
IHTEHCMBHOIO MpPOrpecyBaHHA aTepocKNepoTUYHOro
npouecy opmyoTb PO3BUTOK PeLUAMBY XPOHIYHOT
aprtepianbHOT HefocTaTHOCTI. MOBTOPHY peBacky/s-
pu3auilo aptepianbHOIO pycnia npu peuuamsi Xpo-
HIYHOI apTepianbHOi HeQOCTaTHOCTI 3A4JACHIOTL B
ymoBax pybLeBO 3MIHEHUX TKaHWHax, OCHOBOK SIKOT
ABMAIOTLCA PELUYHTYHYI onepavuii, fKi OXOnTb
[OeKiflbka cerMeHTiB, i3 000B’A3KOBOI0 peBacKy/iAapu-
3auieto WNAXiB BIATOKY — FOMIJIKOBOTO apTepiasibHOro
pycna. Mpu ubomy 6yn0 BUKOHAHO CTErHo/miaKonMiH-
HO-rOMIfIKOBE ayTOBEHO3He LWYyHTyBaHHA (19 cnocTe-
pexeHb) Ta eHA0BacKy/IApPHY 6aN0OHHY aHrionnacTuky
(30 crnocTepexeHsb).
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C.T. Oikan

KY «Odecvka ob6nacna oumsua KiHiuHAa TiKapHs»

OCOBJ/IMIBOCTI 3AXBOPIOBAHBb HA BHYTPIIITHbOJ/IIKAPHAHI IHOEKIIIT
Y 3AK/IAJJAX OXOPOHMU 3IOPOB’S IEAIATPMYHOTO ITPO®ITIO
(HA TIPMKJIAII ODECBKOI OB/TACHOI TUTAYOI KJITHIYHOI JIIKAPHI)

Oco06NBOCTI 3aXBOPIOBaHb Ha BHYTPILUHbONIKAPHSAHI
iHdheKLiT y 3aknagax oXopoHU 300pOB’a negiaTpUyHOro
npodpinto (Ha npuknaai OgecbKoi 06/1acHOT AUTAUOT
KNiHIYHOT NnikapHi)

C.T. Aikan

KY «Odecbka obr1acHa oumsida K/iHiYHa /liKapHsi»

Pe3tome. He3saxarouu Ha 3acmocyBaHHSI CyyYyacHUX
Memodig y diazHocmuyi ma J/liKyBaHHI 3 BUKOPUCMAaHHSIM
aHMUMIKpPOOHUX rpernapamis, Yacmoma HO30KOMia/lbHUX
2HIliIHo-3anasibHUX iHghekyili He Mae meHOeHYii 00 3HUXEH-
Hs1, WO 06rpyHMoBYye akmyasibHiCmb OOC/TIOKEHHS.

MeTta pgocnigKeHHs — ripoaHasizysamu rnowupeHHs i
CMpYKmMypy BHYMpIWHbOIKapHAHUX iHgpekyit (B/1l) y 3a-
K/1a0ax OXOPOHU 300p08’s nediampuyHo20 rpoghisito.

MaTtepianu i mMetogun. AHanisysasiu 3axBOPHBaHICMb
oUMSAY020 HaCe/IeHHS W/ISIXOM aHaslisy 06/1iKoBo-38iMHOI ma
MedUKo-cmamucmu4Hol 0oKymeHmauiti npo Oisi/ibHicmb KY
«Oodecbka obsiacHa oumsiya KiiHiYHa ikapHs» 3a 6 Micsayis
2018 p. i 3a 6 micsyis 2019 p. NpoaHasizosaHo NMokKasHUKU 3a-
XBOproBaHHSI ma nowiupeHHs B/1l ceped oimel, siki nepebysa-
J1U Ha cmayioHapHoMy 7iKysaHHI, ma cmpykmypy B/1I.

Pe3ynbratu. 3a nepwe nigpiyysi 2019 p. 6ysn0 3apee-
cmposaHo y Bi00ifIeHHsIX O0ecbKoi 06/1acHOI OUMSIHOI Kli-
HI4YHOT nikapHi 32 sunadku B/Il, 3 HuUx y 78,1 % xsopux re-
pesaxasniu IHehekyil, Wo BUHUK/AU mic/isi XipypaidHo20 abo
mepanesmu4yHo20 BmpyyaHb. [1OPIBHAHO 3 aHa/I02iHHUM
nepiodom 2018 p., 3a nepwe nigpiyysi 2019 p. 3apeecmpo-
BaHO Ha 4 sunadku MeHwe iHghekyili opeaHis ouxaHHs. 3a
nepwe nigpiyysi 2019 p., MOPIBHAHO 3 aHa/102i4HUM NePIOOOM
2018 p., BioMiYaembcsi 36i/bWeEHHST peecmpayii’ iHghekyit oi-
JISIHKU XipypeidHo20 smpyyaHHst (14XB) y 8i0OIIeHHsIX: ekcmpe-
HOI' mpasmamosio2iyHol ma XipypaidHoi doriomMozau, 8 yposioaid-
Homy, JTOP-8i00i/ieHHI, cepyeso-CyOUHHOT Xipypaii; 3MeHWEHHST
— y BIOOIfIEHHI 3a2a/1bHOT Xipypeail; He 3MIHU/IacsT Ki/lbKicmb BU-
naodkig 1JXB y 2HIlHO-cenmu4yHoMy BIOOIIEHHI; BIOCYMHSI pee-
cmpayisi [AXB y 8id0inieHHsIx opmornedil ma Helpoxipypail.

BUCHOBKMW. Y 3aks1adax 0XOPOHU 300po8’si nediampuy-
HO20 MpoQi/i0 nepesaxarms Hhekyil, Wo BUHUKaMb
YHac/niooK XipypaidHux ma mepanesmuyHuUx Bmpy4YaHsb.
lpu ybomy 8 cmpykmypi susisfieHHs [JOXB nepesaxaroms
BIOOI/IleHHs1 eKcmpeHoi mpasmMamosio2iqyHol ma  Xipypaid-
HOI' doromMoau, yposioziyHe, OMOPUHOAapUH20/102iYHe ma
cepyeso-CyOUHHOI Xipypeil. 3 Memor yOOCKOHa/IEHHST PO-
muenioemMiyHuUX ma npoghiiakmuyHUX 3axo0i8 U000 BHym-
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Peculiarities of nosocomial infection incidence

in health care institutions of pediatric profile

(on the example of the Odesa Regional Children's
Clinical Hospital)

S. H. Dikal
Odesa Regional Children's Clinical Hospital
e-mail: svetlana.dikal@ukr.net

Summary. Despite the use of modern methods
of diagnosis and treatment using antimicrobials, the
incidence of nosocomial purulent-inflammatory infections
does not tend to decrease, which justifies the relevance
of the study.

The aim of the study — to analyze the prevalence and
structure of nosocomical infection (NI) in pediatric health
care settings.

Materials and Methods. The morbidity of the chil-
dren’s population was analyzed by analyzing the account-
ing and medical records of the Odesa Regional Children's
Clinical Hospital for the 6 months of 2018 and the 6
months of 2019 treatment. The incidence and prevalence
of NI among inpatient children and the structure of NI were
analyzed.

Results. In the first half of 2019, 32 cases of NI were
registered in the departments of the Odesa Regional
Children's Clinical Hospital, of which 78.1 % of patients
were predominant for infections that occurred after surgery
or therapeutic intervention. Compared to the same period
in 2018, there were 4 cases of respiratory infections
recorded in the first half of 2019. In the first half of 2019,
compared to the same period of 2018, there is an increase
in the registration of infections in the area of surgery (IAS)
in the departments: emergency traumatology and surgical
care, urology, otorhinolaryngology, cardiovascular surgery;
decrease — in the Department of General Surgery; the
number of cases of IAS in the purulent-septic unit did not
change; there is no registration of IAS in the departments of
orthopedics and neurosurgery.

Conclusions. [In healthcare settings, pediatric
profiles are dominated by infections resulting from
surgical and therapeutic interventions. At the same time
in the structure of IAS detection the departments of
emergency traumatological and surgical help, urological,
otorhinolaryngological —and  cardiovascular  surgery
predominate. In order to improve anti-epidemic and
prophylactic measures for hospital-acquired infection,
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PILWHbLOIKaPHSIHOI IHbeKYiT 3pocmae po/ib cmapuwoi’ Mmedce-
Ccmpu Wo0o yrpas/iHHs NepcoHaoM 8 2asy3i Nid2omosku |
KOHMPO/IH0 3a NPOYeCitHUMU 3HAHHSIMU MepCcoHasTy.

Knro4voBi cnosa: BHYTpPiLLUHbONIKApHAHA IHDeKUis; iIHgeKL il
LOiNAHKN XipYpriyHOro BTPYYaHHS; NOLUNPEHHS.

BCTYN

BHYTPILLIHBONIKAPHAHUMN (260 HO30KOMiasIbHUMN)
iHdpekuisimm (BJ1l) HasuBatoTb Taki iHPeKLU|l, WO BUHK-
KalTb y XBOPWX, SKi NepebyBatoTb Ha CTauioHapHOMY
NikyBaHHi, a60 y MeNYHKX MpaLiBHUKIB, L0 MOB’A3aHi
3 NliKyBaHHAM i JOMA40M 3a naujeHTamu, B pesysibtari
nopyLUeHb Npasus caHiTapHO-enigeMioNoriyHoro pexu-
My. Byab-siKi IHGEKLAHI areHTV MOXyTb nepeaaBaTucs
HO30KOMIaNibHO. 3a gaHumn BOO3, 3 Uiel akTyasibHOI
npobnemun Anas ycix KpaiH CBITy Ha JaHWil Yac MOXYTb
6yTV BWUAINEHI ABI OCHOBHI: aHTMMIKPOOHA CTIMKICTb i
HO30KOMiafibHi cnastaxy [1]. Mpo ue CBigYMTb TakKoX
TOli (hakT, L0 HE3BAXAOUM HA 3aCTOCYBaHHS Cy4acHUX
METOZAIB AiarHOCTUKM Ta NiKyBaHHA 3 BUKOPUCTAHHAM
aHTMMIKPOOHMX MpenapariB, YacToTa HO30KOMiaslbHMX
rHIHO-3anasIbHUX IHADEKUIM He Mae TeHAEHUT A0 3HU-
YKEHHS1. 3a OCTaHHIMW AaHUMK, YacToTa iHGOEKLA B eKo-
HOMIYHO PO3BMHEHMX KpaiHax Bapitoe Big 3 oo 20,7 %
3a/1eXKHO Bif, NPOdiNto MeAUUYHUX YCTAHOB, Y AKMX iHADI-
KYtOTbCSl He MeHLe 7 % naLjieHTiB, SIKMX rocnitasisoBa-
HO Yy cTaujoHap [2]. EKOHOMIYHI BUTpaTK Ha JiKyBaHHsI
opnHoro Bunaaky BJl chopmytoTbea 3 NpsAMKUX Ta Joaar-
KOBUX BMWTpAT, MOB'A3aHMX i3 MOAOBXEHHAM TEepMiHIB
nepedyBaHHA XBOPUX Y JliKapHi, 36i/IbLUEHHAM BUTPAT
Ha npoBefeHHsA 1labopaTopHUX AOC/IIKEHb i, BNacHe,
NiKyBaHHSA XBOpWX. JlikyBaHHA OLHOIO Takoro nauieHTa B
CLLA ctaHoBuTb o 30 Tuc. gonapis [3]. BOO3 BBaXxae,
Lo edhekTMBHA 60pOoTLHa 3 NoLWMpPeHHAM BJ1I moxvBa
TiNIbKM 3@ YMOBM 06Ky Ta peecTpavyii Lx iHGDeKLji.

MeTtoto pocnigxeHHa O0yno npoaHanisysatu
NOLUMPEHHS i CTPYKTypy BJ1l y 3aknagax OXOpoHu
3[40pOB’A neAiaTpruyHoro npodinto.

MATEPIANN | METOAU
AHanizyBasiv 3axBOPIOBAHICTbL AMTAYOr0 Hace-
JNIeHHA WSAXOM aHanisy 006MiKkoBO-3BIiTHOI Ta Meau-
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the role of the senior staff nurse in the area of training

and control over the professional knowledge of staff is
increasing.

Key words:
prevalence.

nosocomial infection; surgical infections;

KO-CTATUCTUYHOI AOKYMEHTauil npo AisnbHicTb KY
«Opecbka obnacHa auMTsava KiHiYHa nikapHs» 3a 6
micsuis 2018 p. i 3a 6 micauis 2019 p. MNpoaHanizo-
BaHO MOKa3HVKM 3aXBOPKOBaHHA Ta nowmpeHHsa B/l
cepep, fitei, ski nepebyBanu Ha cTalioHapHOMY NiKy-
BaHHi, Ta CTpykTypy B/l

PE3YNLTATU TA OBIrOBOPEHHSA

3a nepue niBpivysa 2019 p. 3apeecTpyBasin y Big-
OineHHax Opecbkoi 06/1acHOi AUTAYO0T KAIHIYHOL Ni-
kapHi (OAKJT) 32 Bunagaku B/1l, 3 HUX y 78,1 % xBOPUX
nepeBaxann iHgekL;ii, Lo BUHWK/N NicAs XipypriyHo-
ro abo TepaneBTUYHOro BTpyYaHHsA (Tabn. 1). Mopis-
HSAAHO 3 aHas1orivYHUM nepiogom 2018 p., 3a nepLue nis-
pivus 2019 p., 3apeecTpoBaHO Ha 4 BUMAJKNA MEHLLE
iHCpeKUiii opraHiB ANXaHHS.

3aBaskn [obpe HanaromkeHili cuctemi peectpa-
uii, y 2005 p. go 79,5 % Big ycix ycknagHeHb Xxipyp-
rivHoro npodpinto (micnsonepaviini Ta NiCNAIH eKLiHI
iHpekuiT) 3apeecTpoBaHo B Opecbkin (1118), OoHe-
UbKii (234) Ta [AHinponeTpoBCbKin (124) obnacTsx.
HaTomicTb He3afoBifIbHO OpraHi3oBaHoO L poboTy
y Kuiscbkii (0), TepHoninbcbkili (0), 3akapnarcbkii
(2), BonuHcbkin (4), /bBiBCbKi (4), PiBHeHcbkil (5),
XmenbHuubkin (5) obnactsx, mictax Cesactononi (0)
Ta Kunesi (2). ManoiiMOoBIpHOIO € BifCYTHICTb 3a3Haue-
HUX yCKnaaHeHb Y KUIBCbKIN | TepHONINIbCbKiA obnac-
Tax Ta M. CeBactonosi [4]. OTpuMaHi y AOCNiXKEHHI
[JaHi TakoX NiATBEPKYIOTb NepeBakaHHA iHGEeKLi,
LLIO BMHMKAIOTb YHAC/IAOK XipypriyHMx Ta TepaneBTny-
HVUX BTPy4YaHb Yy 3akiajax 0XOpOHW 300pOB'A negia-
TPUYHOro npodinto.

Y nepwomy niBpivyi 2019 p. 3apeecTpoBaHO
25 BunagkiB nicnsgonepauiiHux rHikHO-3anasibHUX
iHbeKUin JinaHkM XipypriyHoro BTpydaHHsa (14XB),
AKi 3apeecTpyBasiv y BiAA4iNIEHHAX NiKapHi, nokas-
HUK Ha 100 onepauiin ctaHoButb 0,7 (npotn 0,57

Ta6nuysa 1. MNepenik BHYTPILWHbOAIKAPHAHNUX IHPEKLiR, 3apeecTpoBaHnx B OAecChkiii 06/1acHil gUTAYiin KAiHIYHIA nikapHi 3a

6 micauiB 2018 p. i 6 micauis 2019 p.

o ) 6 micauis | 6 micauis
HavimeHyBaHHs 3axXxBOpHOBaHHSA LLindop 3a MKX-X nepernsgy 2019 p. 2018 p.

BHYTpiLLHbONIKAPHAHI IHEKLT, YyCbOro 32 32
Y Tu. G00.1-G00.3, G00.8, G00.9, GO1, G02.1,
IHCheKUiT opraHiB HEPBOBOI CUCTEMMU G02.8, G04, G05.0, G05.2, G06.0-GO7
IHgbeKUiT opraHiB AnxaHHS JO1- J06, J12-J16, J18, J20-J21, J85, J86 7 11
IHchekuji OKPeMUX CTaHIB, L0 BUHMKAIOTb Y Nepu- P35-P39 0 1
HaTa/IbHOMY nepiofi
IHCheKUiT, WO BUHUKaIOTb YHaCNILOK XipypriyvHux Ta | T79.3, T80.2, T81.4, T84.5-T84.7, T85.7,

25 20
TepaneBTUYHNX BTpy4aHb T87.4,788.0
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Ha 100 onepauiii 3a nepwe niBpivysa 2018 p.), npu
LUbOMy nokasHuk |[AXB He nepeBuLLye hOHOBUIA pi-
BeHb No sikapHi (1,3 Ha 100 onepaduiit) (puc. 1). Lie
NnoB’si3aHO 3 NoKpalleHHsAM opraHizauii po6oTn 3
KOHTPOJ1t0 38 BHYTPILLHbOMIKAPHAHUMY iHDEKLiAMMN,
a came, opraHisadii iHgpekLiiHOro KOHTPO/IO B Yac-
TUHI aKTUBHOIO BUSABJIEHHA XBOPUX 3a LOMOMOIOH
CTaHAapTHUX KpUTEpIiB BU3HaYeHb Bunaaky |4XB.

3a nepuue nipivua 2019 p., NOPIBHAHO 3 aHas10-
riyHum nepiogom 2018 p., BigMiYaOTb 36i/IbLUEHHS
peecTtpauil IAXB y BigAiNeHHsX: eKCTpeHoi TpaBma-
TONOrYHOI Ta XipypriyHoi gonomoru (EXT/A), B yporo-
rivHomy, JTOP-BigAiNeHHi, cepueBo-CyanHHOI Xipyprii
(CCX); 3MeHLUeHHA — Y BiaAiNIeHHI 3arasibHOT Xipyprii;
He 3MiHMNacs KinbkicTb Bunagkis I4XB y rHinHo-cen-
TUYHOMY BiAAINIEHHI; BiACYTHA peecTpauia IAXB y Big-
[ineHHsx opToneaii Ta Hepoxipyprii (Tabsn. 2).

3a neplue nispiyyusa 2019 p. npu aHanisi 1XB y
BiAOIIEHHAX  XipypriyHOro npodpisilo BCTAHOB/EHO,
Lo nicnsA NIaHOBMX onepauiili yCKnafHeHHs Cknasn

2,8 q
2,6 A
2,4 A
2,2
2,0 A
1,8 +
1,6 1
1,4
1,2 1
1,0 ~
0,8
0,6 -
0,4 +
0,2 +

0,05 %, pa3om 3 TUM, MiCNA YPreHTHUX onepaTuBHUX
BTpyYaHb piBeHb X cknaB 1,45 % Bif, 3arasibHOT Kislb-
KOCTi nMpoornepoBaHux (puc. 2).

Pesynstatn nitepatypHux padux csigyarb, LWO
ycniwHa 6opotbba 3 B/l Hemox/vBa 6e3 4iTKoro
OpraHi3aliiHO-MeTOANYHOTO  KEPIBHULTBA. HEKOHT-
ponboBaHa enigemMionoriyHa cutyawis npu3BoauTbL 40
3HWKEHHA edIEKTUBHOCTI JliKyBaHHA XBOPWX, Npodi-
NaKTMYHUX Ta NpoTuenifgeMiyHMX 3axofis, Wwo 306inb-
LLYE coLjianibHO-EKOHOMIYHI 36UTKM 5K 3 BOKY Aepxasi,
Tak i 3 60Ky naujieHta [5].

BpaxoBytoun BuLLeBKa3zaHe, 3 METOH YAOCKOHa-
NIeHHA NpOoTUENigZeMiYHUX Ta NpodinakTUyHUX 3axo-
4iB wono B/l 3pocTae ponb ctapLluoi meacecTpu 3
ynpas/iHHA NePcoHaIoM y cdpepi MiAroTOBKM | KOHTP-
0Ml0 3a NPOECIAHUMU 3HAHHSAMMW MNepcoHasty. Pe-
3yneTaTy NiteparypHoOro aHanisy nokasaiuv, Wo Ha
OyMKy abCcoNOTHOT BiNbLLIOCTI KePIBHUKIB, 3a6e3neyeH-
HS1 BMCOKOI SIKOCTi CECTPUHCBKMX NOC/Yr HEPO3PUBHO
noB’A3aHe 3 NPOLECOM KOHTPOO | OLHKN Ais/IbHOCTI

g DOHOBUI
piBeHb

es=i= \akc.nok.

@ty MiH.MOK.

e CD.MIC.32XB.

1,

0,0 T T T T
| I 1l IV A VI

VIE VL IX X Xl Xl

Puc. 1. doHOoBWi1 piBEHb 3aXBOPIOBAHOCTI Ha iHGpeKLiT XipypriuHoro npodpinto B Ofechkin 06nacHii guTadii KAiHIYHIA AikapHi.

Ta6nuua 2. MokasHuKK iHhekuii XipypriyHoro npodinto B Ogechbkiii 06nacHin KniHivHii nikapHi 'y 2018 i 2019 pp.

MokasHuk 14XB
BigaineHHs Sa.pee_CTpOBaHo IF‘XB. - ”P(.)O"'epOBaHIO - .Ha 1.00 onepflaL!,iVl -
6 micauis 6 micauis 6 micsuis 6 micsuis 6 micsuis 6 micsuis
2019 p. 2018 p. 2019 p. 2018 p. 2019 p. 2018 p.
EkcTpeHoi TpaBMaTonoriyHoi Ta 2 0 1249 1242 0,16
XipypriyHoi Jonomoru
3arasibHa Xxipypris 2 3 490 551 0,4 0,54
MHiliHO-cenTuyHe 3 3 340 310 0,88 0,97
Heipoxipypris 0 0 122 133 0
OpronegnyHe 0 1 229 239 0 0,42
Yponoris 5 4 410 332 1,2 1,2
NOP-BigAaineHHs 12 9 667 612 1,8 1,47
CepueBo-CcyvHHOT Xipypril 1 0 45 56 2,2
Ycboro no OfK/1 25 20 3552 3475 0,7 0,57
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Puc. 2. MokasHvky iHeKL, xipypriyHoro npodpinto y BiaaineHHsx Ofecbkoi 06/1acHOT ANTAYOT KiHIYHOT MiKapHi.

CECTPUHCBLKOIO NepcoHany; pesynbTati aHKeTyBaHHS
nigTBEPANAY, WO NPOLLEC KOHTPOSIO i OLHKA Ais/b-
HOCTi CECTPUHCLKOrO nepcoHasny notpebye cucrema-
Tn3auii Ta BUpO6NEeHHA eQNHUX NiAX0AiB [6].
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O.1. 3apiuna, X. I. HIknsap, I. M. Kning

Teproninvcokuii HayioHanvHuil meduunuil yrisepcumem imeri I. A. Iopbauescvkozo MO3 Yipainu

OCOB/IMBOCTI 3BMIHU ITOKA3HUMKIB ITPO3AITA/IbHUX DM TOKIHIB
Y IIYPIB 13 MOJE/JIbOBAHUM T'ATAKTO3AMIHOBUM T'EITATUUTOM HA TJII
MEPKA3OJ/INITHOAYKOBAHOTO I'TIIOTUPEO3Y

Oco6NBOCTI 3MiHM MOKa3HUKIB Npo3anajibHUX
LUTOKIHIB Y LWYypiB i3 MOAeNbOBaHUM
raslakTo3amiHOBMM renaTtuTom Ha Thi
MepKa3oniniHAyKoBaHOro rinoTtupeosy

0. 1. 3apiuna, X. I. LLUknsp, I. M. Kniw,

TepHoninbCbKul HayioHasibHUl MeduyHul yHisepcumem
imeHi I. 5. lopbayeBCcbK020

Pestome. Sk 8idoMo, 2inoghyHKYis1 WyumornodibHoT 3a/10-
3u (LY3) yacmo noedHyembCsi i3 Pi3HUMU 3aXBOPHBAHHSIMU
eernamobiniapHoi cucmemu. FopmoHu L3 peayrnoroms pi-
BEHb basasibHO20 Memabosi3My 8 YCiX KiMmUHax, BK/IH0Haro-
yu eenamoyumu, Wo Br/IUBAE Ha (hyHKYIOHYBaHHS MeYiHKU,
a BOHa, y CBOK 4Yyepay, Mmemabosiizye mupeoioHi 20pMOHU,
mumMm camuM pezysiroe IX cucmemHi eHOOKPUHHI eghekmu.
lMopyweHHs1 hyHKYii WyumonooibHOI 3a/103U MOXYMmb 1pu-
3800UMU 00 3MiH (hyHKYil neyiHKu, a npu ii 3axXxBoprBaHHSIX
— BUHUKatomMb BIOXU/IEHHST Y MemMabo/1i3aMi mupeoioHux 20p-
MOHIB. Baxksiusa posib y namozeHe3i 060X 3aX80prBaHb Ha-
JIEXXUMb YUMOKIHOBUM MeXaHi3Mam ma rnopyuweHHo OyHK-
YioHa/IbHO20 cmaHy eHoomerniro.

MeTa gocnifjpkeHHA — BUBYUMU 3MIHU MOKa3HUKIB Yu-
MOKIHOB020 NPOi/ID Mma hyHKYIOHa/IbHO20 cmaHy eHOOo-
menito y wypis i3 MepKasosisiiHoykosaHUM 2iMomupeo3om i
CyrnymmHim easakmo3amiHOBUM 2ernamumom.

Martepianu i metogu. Joc/ioxeHHs nposoousiu Ha bi-
JIUX Wypax-camysix macoro misna 180-200 2, skux ompuma-
/lu 3 BiBapito TepHoMisIbCbK020 HayioHa/IbHO20 MeAUYHO20
yHisepcumemy imeHi I. H. lopbayescbko2o MO3 YkpaiHu.
rinomupeo3 modesiosanu WOOEHHUM BBEOEHHSIM hapmMa-
KorneliHo20 mupeocmamuka Mepkasosisly 8 003i 25 ma/ka
npomsizom 21-i 006U per 0s 3a 00MOMO20k0 crieyiasibHO20
30HO0a. Brniaius 2inomupeosy Ha nepebie 3anasibHo20 rnpoye-
cy npu 2ernamumi BUBYa/IU Ha MOOE/Ii 2a/1aKmo3amMiHOBO20
eenamumy (FAT), skuli BUK/IUKA/IU W/ISIXOM BHYMPIWHbLO-
YUepesHoO20 YBEOEHHSI EKCIepPUMEeHMasIbHUM MmBapuHam
easiakmo3amiHy 8 003i 400 me/ke y 8ue/isdi 20 % PO3YUHY.

Pesynbratun. BussneHo, wjo nokasHuk TNF-a y msapuH
i3 ModesiboBaHUM 2inomupeo3om 36iibwuscs y 1,05 pasa,
IL-1a — 8 1,41 pasa, IL-4 — 1,33 pa3sa, INF-y — 5,56 pa3sa 8io-
HOCHO IHMakmHux msapuH. [Mpuyomy MoHoyumapHul xemo-
ampakmaHmmuul npomeid (MCP) smeHwuscs y 0,95 pasa.
icis MoOesIboBaHO20 2a/lakmo3aMiHOB020 2ernamumy Bu-
5IB/1IEHO, WO rnokasHUK TNF-a 36inbwuscsi y 1,13 pasa, IL-1a
— 8 1,49 pa3sa, IL-4 — 1,56 pa3a, INF-y — 6,57 pa3za, MCP —
1,06 pa3sa BIOHOCHO IHMakmHux msapuH. [lic/sis1 Mode/ibosa-
©0. V. 3apiyHa ma iH., 2019
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Peculiarities of the change in the indicators of
proinflammatory cytokines in rats with modeled
galactosamine hepatitis on the background of
mercazolil-induced hypothyroidism

0. Y. Zarichna, Kh. I. Shkliar, I. M. Klishch
1. Horbachevsky Ternopil National Medical University
e-mail: zarichnaoi@tdmu.edu.ua

Summary. It is known that thyroid hypofunction is
often combined with various diseases of the hepatobiliary
system. The thyroid hormones regulate the level of basal
metabolism of all cells, including hepatocytes, which
affects the functioning of the liver, and the liver, in turn,
metabolizes thyroid hormones, thereby regulating their
systemic endocrine effects. Disorders of the thyroid gland
can lead to changes in the functions of the liver, and in
liver disease may cause deviations in the metabolism of
thyroid hormones. Cytokine mechanisms and endothelial
dysfunction play an important role in the pathogenesis of
both diseases.

The aim of the study — to investigate changes in
cytokine profile and functional status of endothelium in rats
for mercazolil-induced hypothyroidism with concomitant
galactosamine hepatitis.

Materials and Methods. The studies were performed
on white male rats weighing 180-200 g obtained from
vivarium of |. Horbachevsky Ternopil National Medical
University. Hypothyroidism was modeled by daily
administration of per os using a special probe of mercazolil
pharmacopoeial thyrostatics at a dose of 25 mg/kg for 21
days. The effect of hypothyroidism on the course of the
inflammatory process in hepatitis was studied in a model
of galactosamine hepatitis (GAH), which was caused by
intraperitoneal administration to experimental animals
galactosamine at a dose of 400 mg/kg in the form of a
20 % solution.

Results. |t was found that the TNF-a index in ani-
mals with simulated hypothyroidism increased by 1.05
times, IL 1-a — by 1.41 times, IL-4 — 1.33 times, INF-y
— 5.56 times relative to intact animals. Moreover, mono-
cyte chemoattractant protein (MCP) decreased by 0.95
times. After simulated galactosamine hepatitis, it was
found that TNF-a increased by 1.13 times, IL-1a — 1.49
times, IL-4 — 1.56 times, INF-y — 6.57 times MCP — 1.06
times relatively intact animals. Following the simulated
galactosamine hepatitis, the following changes occurred
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HO20 2a/1aKmo3aMiHOB020 2eramumy Ha mJii 2inomupeosy
BIOBY/IUCL HacmMynHi 3MiHU: rnokasHuk TNF-a 36i1bwuscs y
1,32 pasa, IL-1a—8 1,70 pasu, IL-4 — 1,94 pasa, INF-y — 5,89
paza MCP — 1,11 pa3a BIOHOCHO iHMakKmMHUX mBapuH.

BucHoBKW. 3a yMo8 ekcriepuMeHmasibHo20 2a/1aKkmo-
3aMiHOB020 2ernamumy Ha m/i 2inomupeosy Bi0bysaemkb-
ca 2inepnpoodykyisi iHmepnelikiHy-1a (IL-1a), iHmepned-
KiHy-4 (IL-4), iHmepcepoHy-y (IFN-y), chakmopa HeKpo3y
nyxauH-a (TNF-a), a makox 2ifnonpooykyirto MOHOUUMapHO-
20 xeMoampakmaHmHo20 NpomeiHy, Wo MOXymb Crpuyu-
HAMU 3Ha4Hi 3MIHU 8 MKaHUHax rneviHKuU.

KntouoBi cnoBa: rasiakto3amiHOBUiA renaTtuT; FinoTMpeos;
umnTOKiHK; IFN-y; IL-1a; IL-4; MCP; TNF-a.

BCTYN

MnoTypeo3 € OAHIEND i3 HaMMOWMpPEHILIMX naTo-
noriii wmtonogiéHoi 3ano3n (LW3), AKy AiarHoCTyoTb
Big 1,4 oo 8,0 % ntogeii y 3arasbHiin nonynsuii, ta
Ma€ TEHAEHLiI0 A0 NoAasbLIOro 3pOCTaHHs [1]. Bu-
coka 4acToTa 3axBoptoBaHb L3 3anexutb Big 6ara-
TbOX MPUYMH, Ccepes SKUX HaliBaromillMMy BBaXaloTb
MPUMNUHEHHS LIeHTPani3oBaHoi MoagHOT NpoddinakTmkm,
TEXHOreHHe 3abpyAHEeHHS OOBKINMSA, HEraTUBHI 3MiHN
y CTPYKTYpi XapyyBaHHSA 3HAYHOT YACTUHW HaCesNleHHs
3a HOBMX COLia/IbHO-EKOHOMIYHMX YMOB [6, 8, 9]. [ino-
(PYHKLISA LMTONOAIOGHOIT 3a/1031 4acTo MOEAHYETLCS i3
Pi3HMMK 3aXBOPIOBAHHAMM renaTobisliapHoil cuctemu.

fopmoHu L3 peryniotoTb piBeHb 6a3aibHOIo Me-
Tabosni3My B YCiX KNiTUHAX, BKOYAKUM renatouuTi,
O BN/MBae Ha OYHKLIOHYBaHHS MeEYiHKWU, a BOHa, Y
CBOHO Yepry, MeTaboi3ye TUPEOiAHi TOPMOHU, TUM ca-
MUVM PErysitoe iX CUCTEMHI eHLAOKPUHHI edoekTn [1, 12].
MopyLeHHs dYHKUIT WMUTOMNOAIGHOT 3a1031 MOXYTb
nNp13BOAMTY A0 3MiH 11 (OYHKLA, a Npy 3axXBOPHOBaH-
HSIX — BUHMKAOTb BiAXWIEHHSA Yy MeTabosi3Mi Tupeo-
TOHUX TOPMOHIB [5]. TeviHLi HanexmnTb LeHTpasibHa
ponb y AeiiogyBaHHi TI 3 YTBOPEHHAM X aKTUBHUX
abo iHakTMBOBaHUX hopM [2]. Bigomo, Wo B KuLuey-
HVKY He SiLLe BCMOKTYETbCSH 0, L0 MICTUTBLCA B iXi,
ane I BiAOyBaETbCA MOBTOPHE MOr0 BCMOKTYBaHHS,
AKWIA BUBINbHSETLCS B MNeEviHLji y pe3ynbrarti geliofy-
BaHHA TUpPeoigHnx ropmoHie (TI). Tomy UisiKOM 3po-
3yMifo, WO po3nag AisfibHOCTI renaTobiniapHoi cuc-
TeMM MOXe BigouTnca Ha MeTaboni3Mi X rOPMOHIB.

[aHi niTepatypu Takox cBigyaTb Npo Te, WO Ha
T/1i BTOPUHHOT IMYHHOT HE4OCTATHOCTI NP AUCHYHKLT
LMTONOAIGHOT 3a/1031 YCKNAAHIETLCA Nepeodir iHWnX
naTosiIorivYHNX MPOLECIB, MPU LbOMY CTYMiHb | BUpa-
YKEHHS1 NaTO/IOTIYHOr0 MPOLECY 3a/1exaTb Bif, TSHXKO-
CTi Ta TpMBanocTi rinotupeosy [10].

3anasibHuUin npovec, WO BUHUKAE Ha TAi rinoTupe-
03y, XapakTepu3yeTbCA 3HWKEHHAM aKTMBHOCTI Kni-
TWH, WO 6epyTb yyacTb Y DOpMyBaHHi iMyHHOT Bigno-
BiZli opraHiamy.

BaximBa posb y natoreHesi 060X 3axBOPHBaHb
Hanexartb LMTOKIHOBUM MexaHi3mam Ta MopyLUeHHI0
(oyHKLiOHa/TbHOrO CTaHy eHaoTenito [2].
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on the background of hypothyroidism: TNF-a increased
1.32-fold, IL-1a — 1.70-fold, IL-4 — 1.94-fold, INF-y — 5.89-
fold MCP — 1.11 times relative to intact animals.

Conclusions. [t is concluded that under the condi-
tions of experimental galactosamine hepatitis, hypothy-
roidism overproduces interproduction of interleukin-1a
(IL-1a), interleukin-4 (IL-4), interferon-y (IFN-y), tumor
necrosis factor-a (TNF-a), as well as hypoproduction of
monocytic chemoattractant protein (MCP), which can
cause significant changes in liver tissues.

Key words: galactosamine hepatitis;
cytokines; IFN-y; IL-1q; IL-4; MCP; TNF-a.

hypothyroidism;

MpoTAarom ocTaHHix 15 poKiB aKTVBHO BMBYaOTb
MOSIEKY/IN, LLO YTBOPKKTLCA KAITUHAMU AN MiK-
KNITMHHOTO B3a€EMO3B’A3KY Ta B3aemoperynsauii ix ai-
ANbHOCTI. Taki MOMeKy/iM Ha3nBakTb LMTOKIHAMMN.
CborogHi nig, UMTOKIHaMM PO3yMitOTb BEMUKY KiNIbKICTb
Pi3HOMAHITHUX GiONONYHO aKTUBHUX MONEKYs BinKo-
BOI MPUPOAY, WO CEKPETYITLCA KNiTMHAMMU iIMYHHOT
CMCTEMM NPV 3anasieHHi, IMyHHIl BiANOBIAi, reMmonoesi
Touwlo [14-16].

LInTOKIHM € Halbinbl yHiBepcaslbHOK CUCTEMOKD
perynsuii, Wo 3gaTHa NposiBMATA GIONOriYHy aKTuB-
HICTb SIK AMCTAHUAHO, TaK i MPY MDKKIITUHHOMY KOH-
TakTi. LINTOKIHM € cCTEMOL0-OpraHi3aTopoM OpraHiamy,
AKa hopMye Ta perynoe Becb KOMMIEKC natoMmopgo-
NOriYHMX 3CYBIB MPU MPOHUKHEHHI naTtoreHa [14-17].
CUWHTE3yUNCh Y BOTHULLi 3anasleHHsi, BOHW BM/vBa-
H0Tb MPAKTMYHO Ha YCi KMITUHK, SKi 6epyTb yyacTb y
BOTHWLL 3anasieHHs1, a TakoX NpPakTUYHO Ha YCi KNiTu-
HUY, SKi 6epyTb yUYacTb Yy PO3BUTKY 3arasieHHs, BKHYa-
UK rpaHynoumnTn, Makpodaru, oiopodaacTu, KNiTMHU
eHgoTenito, enitenito, T- Ta B-nimdouutn [17, 18].

OfHUM 3 areHTiB, WO CNPUSE HAOXOMKEHHIO MO-
HOLIMTIB i3 KDOBOHOCHOIO pyCsia B MEYIHKOBY TKaHWHY
Ta iX akyMysisiil, € MOHOLMUTAPHUIA XxeMoaTpakTaHTHUIA
npoteiH (MCP). MCP — ue MOTY)XHWI XEMOKIH, SIKWi
MPOSBNSE HaNBUPAKEHILLNA XEMOTAKCUYHUA edieKT
oao MoHouuTiB i T-nimcpounTie. Okpim 3a6e3neveH-
HS1 TPAHCMIrpauil LMPKYNHOUNX MOHOLMTIB Y TKAHWUHM,
MCP xapaKTepu3yeTbCsl LifIMM CNeKTPoM edhekTiB Ha
Ui KNITMHW, KA BKOYAE SK IHOYKLH0 cekpeLii cynep-
OKCW[-aHioHa Ta LMTOKIHIB, TaK i CTUMY/IALLIKO eKCnpecii
anresvBHMX Morsekyn. biocuHtes MCP BinbyBaeTb-
CA B MOHOUMTax, eHAoTesias/ibHUX, Me3aHria/lbHuUX
i rNagKoM'si30BMX K/iTMHaX Mg, BrJIMBOM LIMTOKIHIB
i OKMCHEHMX JNONPOTEIHIB HU3bKOI LWiNbHOCTI [18].
Cawme TOMy Bif6yBa€eTbCA MOro rinonpoaykKLjis.

Takox BigoMo, WO rinepnpoaykuia IL-1a, IL-4,
IFN-y, TNF-0 MOXYTb CNPUYNHATA 3HAYHI 3MiHU B TKa-
HYHaX nediHkun [17].

MeToto gocnimKeHHA 6y10 AOCIDKEHHS 3MiH Mo-
Ka3HMKIB LMTOKIHOBOrO MpPodoiito Ta (OYyHKLiOHa/TbHOTO
CTaHy eHAOTenNilo y LWypiB i3 MepKasosiniHaykoBaHUM
rinoTMPeo30oM i CynyTHIM rafiakTo3amiHOBUM renaTuToM.
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MATEPIANN | METOAN

JocnimkeHHs npoBoguan Ha 6inunx Lypax-cam-
usax macoro Tina 180-200 1, AkMx oTpumasv 3 BiBa-
pito TepHONINbLCLKOIO HaLOHa/IbHOrO MEAWYHOIO YHi-
BepcuTeTy iMeHi |. A. TopbaveBcbkoro MO3 YkpaiHu,
BiANOBiAHO [0 BMMOr [paBwi NPoBefeHHSA PoGIT 3
BMKOPUCTaHHAM eKCnepuMeHTasIbHUX TBapuH [7]. TBa-
pvH1 nepebyBasiv Ha MOBHOLHHOMY paLioHi BiBapito
i3 BiIlbHUM JOCTynoM A0 BoAaW. [MNoTupeo3 mMoaento-
Ba/IM LLOAEHHUM BBEAEHHAM (hapMakoneiHoro Tupe-
ocTatmka Mepkasoniny («340poB’s», YkpaiHa) y [03i
25 wmr/kr npotarom 21-i gobu per 0s 3a [0MNOMOror
cneujasibHoro 3oHAa [11]. KoHTponb 3ailicHioBann 3a
piBHEM TUPOKCWHY, TPWUAOATUPOHIHY | TUPEOTPOMHO-
ro rOPMOHY, a TaKOX 3a Maco TBapWH i X PyxOBOK
aKTUBHICTIO. 1O rpynu NOPIBHAHHA BXO4W/IN TBaPUHW,
AKMM MepKasosin He BBOAUAW. BnnmB rinotupeosy Ha
nepebir 3ananbHOro MpoLecy npu renatuTi BUBYaIN
Ha Mogeni ranaktosamiHoBoro renatuty (FAlN), skwui
BUK/IVKaNN LUNSAXOM BHYTPILLUHbOYEPEBHOIO yBeAEHHS
eKkcrneprvMeHTa/IbHUM TBapuHaM rasiakto3amiHy B A03i
400 wmr/kr y Burnsagi 20 % posunHy. Yepes 1-wy i 7-my
006K nicna MoAentoBaHHA renatuTy LypiB Aekanity-
Ba/IM nif, TioneHTaus10BMM Hapko3oM (50 mr/kr). Mpyna-
MW NOPIBHAHHA BY/IN TBAPWHU 3 eKCNePUMEHTa/TbHUM
rinoTMPEO30M i LLYpPU 3 TOKCUYHUM ras1akTo3aMiHOBUM
renatutom. KoOHTponem cnyrysas Marepian Bif, iHTak-
THVX TBapVH.

BvBYEHHA NOKa3HWKIB LMUTOKIHOBOrO npoqisito
NPOBOAW/IN  METOAOM IMyHODEPMEHTHOTO aHaslisy,
BM3Ha4atouy BMICT y nnasmMi KpoBi Npo3anasibHUX Ln-
TOKiHIB IL-10, MCP, TNF-a Ta npoTtusanaibHux IFN-y,
IL-4. JaHe [OCNifXeHHs NMPoBOAMAN 3a [O0MNOMOroH
iMyHObepMeHTHOro aHanizatopa «Stat-fax 303»,
npoTo4YHoro untodnyopumetpa «Becman Culter Epix
XL», 3riiHO 3 iIHCTPYKLiSAMU.

OTpumaHi uucposi gaHi 06pobnsIn MeToaoM
BapiauiiHol ctatuctukn. O6po6Ky pesynsratiB BUKO-
HaHO Y BiaAisli CUCTEMHUX CTATUCTUYHNX OOCTTIIKEHD.
[na ycix nokasHuKiB po3paxoByBasiM 3HAYEHHA ce-
pefHboi apudmeTnyHol BMbGipkn (M), Ti gncnepcii i
NOMWJIKN cepefHboi (m). [JOCTOBIPHICTb Pi3HULi 3Ha-
YeHb MDK HEe3a/IeKHUMWN KiNIbKICHUMW BeMynHamm
BM3HAYaNM NpU HOPMasIbHOMY PO3MOAiI 3a KpuTe-
piem CTblofeHTa, B iHWWX BUNagkax — 3a A0Nomo-
roro U-kputepito MaHa—YiTHi. AHani3 KopensuinHmx
3B’A3KIB OTPUMAHWX pesynbraTiB NpoBOAUNAN 3 BUKO-
pucTaHHAM kputepito CnipmeHa [4].

PE3Y/NNbTATU TA OBIrOBOPEHHA

Y pesynbrati JOCMILKEHHA MW  BCTaHOBWUN,
L0 MOAEeNbOBaHWA raslakTo3amiHOBMIA renaTtuT Mno-
pi3HOMY BM/IMBaB Ha MOKa3HWKN LMUTOKIHOBOTO MpO-
into. ICTOTHI 3MiHM BIgdYyNUCA AK y TBapuH 3i 36e-
PEeXEHO0, TaK i 3HUXEHOK PYHKLIAMU LIUTONOAIGHOT
3anosu (tabn.).

Ta6nuus. MokasHNKU LMTOKIHOBOro NPOQI/Ii0 y TBAPUH i3 FOCTPYM renatutom Ha T/i rinoTupeosy, M+m

[pyna TBapuH
MokasHuk iHTaKTHI TBApUHU rinotmpeos raslakTo3aMiHOBUIA renatut renatuT+rinoTMpeos
(n=3) (n=7) (n=7) (n=7)

TNF-a (nr/mm) 2,77+0,08 2,90+0,19 3,14+0,23 3,67+0,17
p<0,05 p<0,001 p<0,01
p,<0,001 p,<0,05
p,>0,05

IL-1a (nr/mn) 4,07+0,25 5,74+0,43 6,06+0,54 6,91+0,20
p<0,05 p<0,001 p<0,01
p,<0,001 p,<0,05
p,>0,05

IL-4 (nr/mn) 1,6+0,10 2,13+0,19 2,49+0,16 3,11+0,19
p<0,05 p<0,001 p<0,01
p,<0,001 p,<0,05
p,>0,05

INF-y (nr/mn) 0,63+0,15 3,50+0,29 4,14+0,23 3,71+0,21
p<0,05 p<0,001 p<0,01
p1<0,001 p,<0,05
p,>0,05

MCP (nr/mn) 21,0+0,84 19,93+1,04 22,29+0,92 23,36+0,53
p<0,05 p<0,001 p<0,01
p1<0,001 p,<0,05
p,>0,05

MpumiTkn: 1) p — AOCTOBIPHICTb Pi3HMLi TBAPUH eKCMepUMEHTasTbHUX rPYN Bi4HOCHO IHTAKTHUX TBapWH;
2) p, — AOCTOBIPHICTb PI3HNLi TBAPWUH EKCNEPUMEHTA/IbHUX TPYN BiHOCHO TiNOTUPEOTAHUX TBAPUH;
3) p,— AOCTOBIPHICTb Pi3HNLI €YTUPEOTAHNX i MINOTUPEOIAHNX TBAPWH i3 TOCTPUM renarnToMm.
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Tak, nokasHuk TNF-0 y TBapuWH i3 MOAENbOBaHUM
rinotupeo3om 36inblumeea y 1,05 pasa, IL-1a — B 1,41
pasa, IL-4 —y 1,33 pa3a, INF-y — B 5,56 pa3a BigHOCHO iH-
TaKTHUX TBapuH. Mpuuomy MCP 3meHLwmBca y 0,95 pasa.

Micna mMofenboBaHOro rasiakTo3amiHOBOro rena-
TUTY BUAB/EHO, WO nokasHuk TNF-a 36inblwmBeca y
1,13 pasa, IL-1a — B 1,49 pa3a, IL-4 — y 1,56 pasa,
INF-y — B 6,57 pa3a, MCP — 1,06 pa3sa BiAHOCHO iH-
TaKTHUX TBAPUH.

TakoX BWSBMEHO, WO MiCNA MOAENbOBaHOIo ra-
NaKkTo3aMiHOBOrO renatuTy Ha T/ rinoTupeosy Bigby-
NICb HaCTYNHi 3MiHW: noka3Huk TNF-a 36inbwmscsa y
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K3BO «PisHetcvka meduuna akademisi» PieHercokoi 06nacHoi paou

CTPYKTYPHO-OYHKIIOHA/IbHI 3MIHU BHYTPIIIHIX OPTAHIB BIJZIX
IIYPIB ITPUM EKCITEPMMEHTAJIbHOMY 3ACTOCYBAHHI PI3HIX 103
KAPATTHAHY

CTPYKTYPHO-PYHKLiOHaNbHi 3MiHU BHYTPILIHIX OpraHis
6inuX LWypiB NPy eKCnepuMeHTa/IbHOMY 3aCTOCYBaHHI
Pi3HUX A03 KapariHaHy

0. M. KonaHunys, O. M. Msaniok

K3BO «PisHeHCbKka Meodu4Ha akaoemisi» PiBHEHCbKOI
o6nacHoi paou

Pe3tome. B 0CHOBI MexaHi3My Bri/lusy kapaziHaHy Ha op-
2aHi3M 8apmo 38epHYMU yBazy Ha p03BUMOK OKCUOAMUBHO-
20 cmpecy U 3anasieHHs1 5K MyCKOBUX MeXaHi3MiB YUIKOOXXeH-
HS1 HEe MiJIbKU KUWKU, & U OCHOBHUX 0/1i0p2aHHUX MopYyUWeHb.

MeTa pgocnifjKeHHA — 8UBYUMU CMPYKMYPHY OpaaHi-
3ayiro cmiHKU MOHKOI KUWKU, MioKapoa i MeviHKU ekcriepu-
MeHMa/IbHUX mMBapuH MpU 3acmocyBaHHI Pi3HUX KOHUEH-
mpayili K-kapaiHaHy.

Marepianu i metogu. ZJoc/ioxXeHHs nposedeHo Ha 36
cmameso3pi/iux 6i/lux HeAiHilHUX wypax-camysix. Teapu-
HaMm eKkcriepuMeHmasibHUX 2pyrn 3abesneyusiu si/ibHuli 0o-
cmyn 0o 0,51 1,0 % po34uHy kapaziHaHy 8 numHili 800i npo-
msieom 1 micsiysi.

Pesynbratn. Pesysibmamu 2icmosio2iyHo20 00cC/i-
OXXEHHSI CMIHKU MOHKOI KUWKU eKcriepemMeHmasibHUX maa-
PUH, siki ompumysasiu 0,5 % po34uH KapaziHaHy, MPoOeMOH-
cmpysasiu KapmuHy MOMIPHO BUP&XEHUX OucmpochiyHUX
3MiH erimeiito ¢/1u30801 060/I0HKU Ma 03HakKU 3anasibHo20
npoyecy (niMmghoyumapHo-mMakpoghazasibHa IHMOKCUKa-
yisi, deghopmayisi BOPCUHOK MOHKOI KUWKU, BIOCYMHICMb
6asasibHOI MemMbpaHu Ha Oesikux Oi/fisiHkax). Ha csimsnoori-
MUYHOMY PIBHI MIKPOCKONMI namo/io2iyHi 3MiHU Y neYiHyi
6y/1u MiHiMasibHUMU; 6ydosa cepyeso2o M’siza y biibuuocmi
wypis He Biopi3Hsiacs 8i0 IHMakmHUX msapuH. 1pu Mikpo-
CKOMIYHOMY OO0C/1IOXEHHI BHYMPIWHIX opaaHis 6iiux wypis,
K ompumyBasiu 1 % pO34uH KapagiHaHy, 8 enimesii ¢/u-
30801 060/10HKU MOHKOI KUWKU BiOMiYa/1u 03HaKu oucmpo-
oii: Bakyonizayjito enimenioyumis, 3MiHy MUHKMOpIa/IbHUX
siacmusocmeli ix yumoriasmu, Micysmu B8iOCYmHicmb
giliyacmoi 06/1miBKU. Y nediHyi 6asikosa cmpykmypa op-
2aHa 36epicanacsi. Criocmepieasu MOMIPHO BupaxeHull
cmpomMasibHUll Habpsik. Modekydu masu Micye noMipHO BuU-
PaXeHi aslbmepamusHi 3MiHU 2enamoyumis, Wo nposis/is-
JIUCSI PO3BUMKOM OPIGHOKPAN/IuUHHOI Xuposoi ducmpodil.
3MiHU cepyeBo2o M’siza 8 eKcriepeMeHmasibHUX mBapuH
Oy/1U BUPAXEHI MOMIPHO. B Oesikux rosisix 30py rnorepeyHa
rnocmyao8aHicmes  KapoioMioyumig BuU3Ha4as1acsi Hedimko.
lpocmexysasiu MOMIPHO BUpaxeHull Habpsik, Micysmu
MOBHOKPOB’S CYOUH ma HasiBHICMb MOOOUHOKUX epumpo-
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Structural-functional changes of internal organs of
the white rats during influence of different doses of
carrageenan

0. M. Kopanytsia, O. P. Mialiuk
Rivne Medical Academy
e-mail: kopanycya651@ukr.net

Summary. The mechanism ofthe impact of carrageenan
on the body include the development of oxidative stress and
inflammation as triggers damage not only in the intestine,
but in the main organs too.

The aim of the study - to learn the structural
organization of the wall of the small intestine, myocardium,
and liver of experimental animals using different
concentrations of K-carrageenan.

Materials and Methods. Experimental studies were
conducted on 36 nonlinear white rats. The experimental
animals had free access to 0.5 % and 1.0 % carrageenan
solution in drinking water for 1 month.

Results. Histological examination of the wall of the
small intestine of experimental animals receiving 0.5%
solution of carrageenan, showed a pattern of moderately
pronounced dystrophic changes in the epithelium of the
mucous membrane and signs of the inflammatory process
(lymphocyte-macrophage intoxication, deformation of the
villi of the small intestine, absence of basal membrane
in some areas). At the optical microscopy pathological
changes in the liver were minimal; the structure of the heart
muscle in most rodents did not differ from intact animals.
In the microscopic examination of the internal organs
of the white rats receiving 1 % solution of carrageenan,
in the epithelium of the mucous membrane of the small
intestine there were signs of dystrophy: vacuolation of
epitheliocytes, change in the tinctorial properties of their
cytoplasm, sometimes lack of ciliated. In the liver, the
beam structure of the organ was preserved. Moderately
stromal edema was observed. In some places there were
moderately pronounced alterative changes in hepatocytes,
manifested by the development of small-sized fatty
dystrophy. Changes in cardiac muscle in experimental
animals were moderate. In some fields of view, the
transverse banding of cardiomyocytes was not clearly
defined. Moderate swelling, vascular full-blooded areas,
and the presence of single red blood cells in perivasal
areas were observed. There were also slight lymphocyte
accumulations in some areas.
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yumis y nepusasasibHuUx Oi/iiHkax. Takox rnooekyou 6ysu
HE3HauHi CKyn4yeHHs Jiimgoyumis

BucHoBKkU. MopghosioeiuHi 00C/1iOXeHHS rnokasasu, uwo
B8Be0eHHs wypam 0,5 % po34yuHy kapaziHaHy 3yMOB/IE 3a-
nasibHi 3MiHU Y MOHKIl Kuwyi, npome He npu3sooums 00
3HaYHUX CMPYKMYPHUX 3MiH y nediHyi G cepyi. YWKOOXeH-
Hs1 enimesnioyumis ma ix oucmpocpisi, de3opaaHizayisi cro-

JIYYHOMKaHUHHUX €/1eMeHmI8 Mnidc/1u308020 wapy MOHKOI

KUWKU rpu 3acmocysaHHi 1 % kapaziHaHy CyrnpoBooXy-
€MbCA MOPEYO/I02IYHUMU 3MIHaMU y nediHyi U cepyi.

KniouyoBi cnoBa: K-kapariHaH; TOHKa K1LLKa; NediHka; cep-
ue; mopdosnoris.

BCTYN

Y CBITOBIli NpakTULi B SKOCTI XapuoBUX 006ABOK
[03BOMIEHO BUKOpUCTOBYBaTn 6/1M3bko 500 pi3HMX
PEeYOBUH, Hepaxyluu Benn4YesHO! KiJIbKOCTi pi3HOro
pody apomMaru3aTtopiB i AesiKuX Pi3HOBMAIB KOMOIHO-
BaHMX A06aBoK. Y CLUA KinbKiCTb Xap4yoBuX A06aBOK
(X4) nepesuye 1500, B kpaiHax €C gocsarae 1200,
y Pocii — 415, B HimeuunHi — 350 [1]. Ao noyatky 90-x
POKiB XX CT. COXMBaHHS Xap4yoBKX A00aBOK B YKpaiHi
0y/10 06MEXEHNM, MOPIBHAHO i3 3apyOKHUMK KpaiHa-
mu €sponu Ta CLA [2], go 1994 p. 6yno A03BO/EHO
nuwe 194 X[, a Bxe y 2000 p., 3rigHo 3 [ocTaHOBOHO
KabiHeTy MiHicTpiB, — 221. Kpim Toro, B KpaiHax €B-
porieiicbkoro Coto3y [03BOSIEHO BUKOPWUCTOBYBATU B
XapyoBOMY BMPOOHMLTBI 6inbL sik 400 apoMaTusaro-
piB Ta CMakOBUX PEYOBUH.

3 Xap4yoBO METOH | Y MeANYHI NPaKTUL TakoxX
BaX/MBe MicLe nocigae xapyosa gobaska, siKy BUAI-
NATb BOLHOI EKCTPAaKLIEd 3 MOPCHKNX BOLOPOCTEN
— KapariHaH [3]. Us X[ (E407) o6’egHye ciMelicTBO
nonicaxapuais (BigoMe TakoX nifg Ha3BOW ipnaHa-
CbKMA MOX), WO MICTATbCA B YEPBOHUX MOPCbKMX
BogopocTax Chondrus Crispis, Eucheuma Species,
Gigartina Species i iH. 3a Ximi4YHOO MpUPOAO0 BiH
OGNN3bKUIA A0 arapoifiB i iBNSE COO60I0 Hepo3raslyxe-
Hi cynbhaToBaHi reTeporaikaHu, MoONekynan siKux no-
OygoBaHi i3 3a/MWkiB noxigHWx D-ranaktonipaHosu
3i cTporum 4yepryBaHHsaM o- (1,3)- i B- (1,4)-3B'A3kiB
MiXX HUMK, TOGTO 3 NOBTOPIOBAHWX AUcaxapugHux na-
HOK, LLIO BKAKYatOTb 3a/IMLWKK [B-D-ranaktonipaHosu i
3,6-aHrigpo-o-D-ranaktonipaHosn. 3asexHo Bifg, 0Co-
6nueocTeli 6yaoBM aAuMcaxapuaHux MNOBTOPHOBAHUX
NaHOK PO3pPI3HAIOTbL TPU OCHOBHUX TUMW KapariHaHis,
015 NO3HAYEHHS SAKMX BUKOPUCTOBYHOTh NliTEpU rpeLb-
Koro andpasiTy [4].

3aBaskM CBOIM (Pi3NKO-XiMIYHMM BNACTUBOCTAM
KapariHaH Mae 4OCUTb LLUMPOKE 3acToCyBaHHSA. Bnsb-
Ko 70 %, BUPOOGNEHOro MOro B CBITi, BUKOPUCTOBYHOTb
Y Xap4oBili NPOMMUCNOBOCTI: NPV BUPOOHULTBI MOOY-
HUX (LLOKONagHe MOJOKO, LWep6eTu, AoMallHIA cup,
CYpPHI nacTu, AnTsade xapuyBaHHs), M'SICHUX | pUOHUX
NpoayKTiB (KOHCEPBU, 0O0/TOHKN KOBGAC, XeNeHi no-
KpuTTA), Npunpas, 6e3a/1Koro/ibHUX HanoiB, X1i6006y-
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Conclusions. Morphological studies have shown
that administration of 0.5 % carrageenan to rats causes
inflammatory changes in the small intestine, but does
not lead to significant structural changes in the liver and
heart. Damage to epitheliocytes and their dystrophy,
disorganization of connective tissue elements of the
submucosal layer of the small intestine with the use of 1 %
carrageenan is accompanied by morphological changes in
the liver and heart.

Key words: k-carrageenan; small intestine; liver; heart;
morphology.

NIOYHUX (XNiGHe TicTo, PPYKTOBI KEKCU, LyKPOBI rN1a3y-
pi) i KOHOUTEPCLKUX BUPOGIB [5].

PesynbTati nonepegHix 4oCNigKeHb BKa3yTb Ha
PO3BUTOK OKCUAATVMBHOIO CTPECY 3 BUPaKEHOK EeHA0-
FEHHOK IHTOKCMKALIE Y LYPIB, SKAM MoAentoBasv
KapariHaHOBWI XPOHIYHWNIA eHTepoKoNIT [6-8].

B ocHOBI MexaHi3aMy BMN/MBY KapariHaHy Ha opra-
Hi3M BapTO 3BEPHYTM yBary Ha po3BUTOK OKCUAATUB-
HOro CTpecy I 3anasieHHs K MYCKOBMX MeXaHi3MiB
YLILIKOMKEHHS HE TifbKM KULLKK, a i OCHOBHUX Nosniop-
raHHWX MOpPYLUEHb Y CepLi, IEreHsX i neviHu,.

MeToto gocnigpKeHHs 6yno BUBUNTU CTPYKTYPHY
opraHi3ayjito CTIHKM TOHKOT KMULLIKK, MiOKapAa i nediHkn
eKcrnepvMeHTasIbHUX TBapWH MpPW 3acTOCyBaHHI pi3-
HUX KOHLEHTpaLili K-kapariHaHy.

MATEPIANW | METOAU

JocnimpkeHHs1 npoBeAeHOo Ha 36 Gisinx HEeMiHIMHUX
Lypax-caMuax, SKUx yTpuMmyBasiv Ha cTaHg4apTHOMY
paujioHi BiBapito TepHONINbCbLKOrO [AepXXaBHOIo Me-
AN4YHOro yHiBepcuteTy iMmeHi |. . FopbayeBcbKoro.
Mig yac po6oTn AOTpMMYyBa/IMCA NPUHLUMNIB €BPO-
NencbKol KOHBEHL,T MpO 3axXUCT XPeOETHUX TBAPWH,
LLIO BUKOPWUCTOBYIOTLCA AN15 AOC/IAHWX Ta iHWKUX Ha-
yKkoBux uinen (Ctpacoypr, 1986). EkcnepnmeHTasib-
HUX LLYPIB NOAINMAM Ha 3 rpynu: nepLly — KOHTPO/Ib-
Hy (IHTaKTHIi TBapwHW), TBaApWUHW APYroi rpynu Oynu
3ab6esneyeHi BiNbHUM goctynoMm Ao 0,5 % po3unHy
KapariHaHy B MUWTHIl BoAi npoTarom 1 micAus, wypis
TPeTbOI rpynu 3a6esneynnn BilbHUM AOCTYNOM [0
1,0 % po34mnHy K-KapariHaHy B MUTHIA BOAI NPOTSArom
1 micsus [9, 10].

dikcyBanv 3pasky TKaHWH TOHKOT KULLIKW, MEYiHKM i
cepusi NpoTsaromM ogHiel roanHn 1,5 % po34nHOM rto-
Taposoro asnbgerigy B 0,2 M kakogunatHomy 6ydepi
(pH 7,2). MoTim 3pasku npoMuBanIn KakogmnnaTtHum 6y-
oepom, NOBTOPHO chikcyBasn 2 % PO3YMHOM YOTUPK-
OKMUCY OCMit0 B TOMY X Bycbepi npoTsrom rognHu. LLLo6
BiAMUTM Hagdani gocnigHuii matepian Big dikcatopis,
X 06€e3BOAHIOBa/IM B 3POCTA/IbHUX KOHUEHTpaLisx
€TWI0BOro cnupTy. Kpim Lboro, e 06e3Bo4HI0Ba/V B
2-X 3MiHax OKMCy MpOoniAeHy i NoMilann B enoKCUaHy
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CMO/y enoH-812. A9 OoTpUMaHHA TOHKMX 3pi3iB BU-
KOpPUCTOBYBa/IM YNbTpamikpotom YMTII-6 (anmasHuii
HiXX), NPOTArom 15 XB KOHTpacTyBasiM 2 % poO34YMHOM
ypaHinauetaTty i A04AaTKOBO LMTPATOM CBUHLIKO 3a
PeiiHonbacom [11]. 3pi3n nepernsganu i hotorpady-
Ba/IM 3a [AOMOMOIOK €/IEKTPOHHOIO0 TPaHCMICiliHOro
Mikpockona MEM-100.

PE3Y/ILTATU TA OBIrOBOPEHHA

ricTonoriyHe JOCAIMKEHHA CTIHKM TOHKOT KMLUKM
eKCnepuMeHTaUTbHUX TBapuUH MepLuol ekcnepuMeH-
TasNbHOT rpynu, Aki otpumysann 0,5 % po3unH Kapa-
riHaHy, NPOAEeMOHCTPYBa10 KapTUHY NMOMIPHOBUpaXe-
HUX ONCTPOIYHMX 3MiH eniTenito c/iM30B0T 060N0HKN
Ta 03Haku 3anasibHoro npouecy. Micusamu, yacTiwe
Ha BepxiBKax BOPCWHOK, CMOCTepirasin BiACYTHICTb
BiluacToi 06NAMIBKM Ta IHTEHCUBHY 6a3oqinito Lu-
TonnasMu enitTeniounTis, cepes HUX BisyasnisyBanucs
30i/1bLLUEHi B pO3Mipax ONTUYHO NMOPOXHI KNITUHW, Bif-
MiYaIm HeYiTKICTb KIITUHHUX KOHTYpiB. Mana micue
BOTHMLLEBa NoNiMOPOHOKNITUHHA IHINBTPaLis cnn-
30BOI 0060/10HKM Ta NiACAN30BOrO LWapy nimdoumTa-
MKW, Makpocpharamu, rictiouuTamu, eosmHodinamu,
HeliTpodhinamm (puc. 1).

Ha cBiT/100NTMYHOMY piBHI MiKpockonii naroso-
rYHi 3MiHWM Y neviHui 6ynn MiHiManbHuMK. Bankosa
apxiTeKToHika opraHa He nopylysanacs. KpoBoHa-
MOBHEHHSA LeHTpasibHUX BEeH OYyN10 NOMIpHUM, 4acTo
X NPOCBIT 6yB NOPOXHiIM. CYHYCOIAM Bi3yanizyBasMcCh
YiTKO, B X NpOCBiTax MOXHa 6yn0 6a4unTh NOOAUHOKI
Makpocdparu. Y 6inbLIoCcTi NosiB 30py CTPyKTypa re-
naTtouuTis 6yna He3MiHeHOl, Npu peTeibHOMYy [0-
CNifXEHHI BUABMAMUCA O3HAKU MUAOMOAIGHOI XMpo-
BOI AWUCTpOil B LEHTPONOBYIAPHMX renarouutax
(puc. 2). MposBoM akTuBaL,i pereHepaTopHUX npoue-
ciB Oyna nosea y nepunoptasibHUX AiNgHKax nevid-
KOBMX 4aCTO4YOK renarouuTis i3 gBoma fapamvu. Big-
MiYaUIM HE3HAYHWUIA CTPOMasIbHUI HabpsK. [MopTanbHi
TPaKT He PO3LUMPEHI, IX CYAUHM 3BUYAiHOTO KPOBO-
HarMoBHEHHS.

BynoBa cepueBoro m’'sisa y 6iNbLIOCTI rPU3YHIB
Apyroi ekcnepuMeHTasibHOT rpynu He Bigpi3Hanacs
BiflL IHTAKTHMUX TBapwH. B okpemux Bunagkax cro-
cTepirasiv MOMIPHO BUP@XEHWU CTPOMasibHUIA Ha-
6psaK, NOoAUHOKI APi6HI nimcounTapHa iHQINbTpa-
TW, BOTHULLEBI ANCTPODIYHI 3MIHW KapaiomiounTiB
(puc. 3).

Mpu MiKPOCKONIYHOMY [OC/IIKEHHI BHYTPILLHIX
opraHis 6iIMX LWypiB TPETbOi eKcnepuMeHTasIbHOI
rpynu, ki otpumysBanm 1 % poO34uH KapariHaHy, B
enitenii cn13oBoi 060/10HKN TOHKOT KULLIKW Bifg3Hava-
Nca 03Haky AmcTpodpii: Bakyonisauis eniteniouunTis,
3MiHa TUHKTOPIaSIbHNX BNACTUBOCTEN iX LuTonaasmu,
MiCLAAMM BiACYTHICTb BiiyacToi 0615MIiBKM. Taki 3MiHM
Masii BOTHULLEBUIA XapakTep. 3an03uUCTi CTPYKTypu
3a3HaBasM arpodii. JOoMiHyOUMM eNeMeHTOM B Kap-
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Puc. 1. Cnn3oBa 060/10HKa TOHKOI KULIKM 6inoro Lypa
Opyroi rpynu. 3anasibHa iHinsTpayis cnm3oBoi 060/10HKN,
AncTpoddiyHI 3MiHM | BOTHULLIEBA AieckBamallisa enitenito. 3a-
6apBeHHs reMaTokcuaiHoM i eo3mHom. Ok. 10, 06. 10.

Puc. 2. MeviHka 6inoro wypa gpyroi rpynu. AuctpodidHi
3MiHM renatouuTiB. 3abapBieHHS reMaTOKCU/TIHOM i eo3u-
Hom. Ok. 10, 06. 20.

Puc. 3. Miokapg, 6inoro wypa gpyroi rpynu. MNomipHo Bu-
paXeHuii CTPOMasibHUA HabpsK, BOTHULLEBI AUCTPOIYHI
3MiHN KapAjiomiounTiB. 3abapB/ieHHA reMaToKCUIIHOM i eo-
3nHom. Ok. 10, 06. 20.
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TWHI NaTOMONYHKX 3MiH By NPOABU XPOHIYHOIMO EeH-
TepuTy — iH(IIBTPALIs CIM30BOT 060/10HKM NiMdoLm-
Tamy, Makpocpharamu, rictiouutamu, HenTpodpiiamu,
eosuHopinamu (puc. 4).

3ananbHi iHiNETpaTK, NepeBaxHo nepusasasib-
HOI sioKasnizauii, BidyasizyBasiics i y nigc/iM3oBoMy
Wwapi, e Takox Bifg3Hayasca Habpsk. CnocTepiranun
nomipHi aBuLLa ibposy (puc. 5).

Y neuiHui 6asikoBa CTpyKTypa opraHa 36epirana-
csA. CnocTepirany NOMipHO BUPaXeHWii CTpOManbHUiA
Habpsk. Mogekyau Manm Mmicue MOMIPHO BUpPaXKeHi
ansTepatuBHi 3MiHW renaTtoumTiB, WO MposABNANNCA
PO3BUTKOM APIGHOKPan/IMHHOT XUPOBOT ANCTPOdIT — Y

uuTonnasmi KNiTuH BisyanisyBasimca ONTUYHO MOPOX-
Hi BK/TIOYEHHS (puc. 6). 3asHayeHnx 3MiH 3a3HaBaUn
nepeBaxHO renartouuTy, PO3MILLEHi B LEHTPI YyacTo-
YOK. Y MepunopTasibHUX 30Hax crnocTepirann Hass-
HICTb [BOSILEPHNX renaTounTiB.

3MiHM cepueBOro M'A3a B eKCnepuMeHTasTbHUX
TBapWH OyNn BUpPaxXeHi MOMIpHO. B geskmx nonsx
30py nonepeyHy NnocMyroBaHiCTb Kap4ioMiouuTiB BU-
3Ha4ann HeuiTko. CnocTepirasiv NOMIPHO BUpaXeHUiA
HabpsK, MiCLUAMM MOBHOKPOB'A CYAUH Ta HasBHICTb
NOOAVNHOKUX epUTPOLUTIB Yy NepuBasasibHUX LiNAH-
Kax. Takox nogekyam 6ynv He3HauHi CKynyeHHs M-

ouuTis (puc. 7).

Puc. 4. Cnn3oBa 060/10HKa TOHKOT KULLIKK 6if10ro Lypa Tpe-
TbOI Tpynun. IHTEHCMBHA 3anasbHa iH(iNbTpauis. 3abaps-
NIeHHs1 reMaToKCcUAiHOM i eo3uHom. Ok. 10, 06. 10.

Puc. 6. lMeuiHka 6in10ro wypa TpeTboi rpynu. AucTpodivHi
3MiHM renarouuTie. 3abapBneHHss reMaToKCUIiHOM i eo3u-
Hom. Ok. 10, 06. 20.

Puc. 5. Cnnsosa 060/10HKa TOHKOT KULLIKM 6inoro wypa Tpe-
TbOI eKCnepuMeHTasIbHOT rpynu. AucTpoddiyHi 3miHW eniTe-
nito, 3anasibHa iHINbTPpaLif, HabpsK NifcInM30BOro Lwapy.
3abapBneHHs remaTtokcuniHom i eo3nHom. Ok. 10, 06. 10

BNCHOBKU/
MopdponoriyHi focnifiKkeHHA nokasanu, Lo BBe-
AeHHsa wypam 0,5 % posunHy KapariHaHy 3yMOB/IOE
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Puc. 7. Miokapg, 6inoro Lypa TpeTtbol rpynu. MNoMipHo Bu-
paXeHuii CTpOMasibHWU HabpsiK, BOTHULLEBI CKyMYeHHS
nimgoounTie. 3abapBneHHA reMaToKCUAIHOM | €03UHOM.
Ok. 10, 06. 20.

3anasibHi 3MiHW y TOHKI KnLwLi (nimcboumTapHO-Makpo-
(harasibHa IHTOKCKKaLisa, fedopmMalisi BOPCUHOK TOHKOT
KWLLKW, BIACYTHICTb 6a3asibHOI MeMbpaHu Ha OeAKnX
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JinsHKax), npoTe He NpuU3BOAMTbL A0 3HAYHUX CTPYK-
TYPHUX 3MiH Yy NeviHUi i cepuj. YILKOMKEHHS eniTeni-
ounTiB Ta IX AUCTpOia, Ae3opraHisalis cnosyyHoTka-
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MOP®OMETPUYHA XAPAKTEPMICTUKA TOHKOI KUIIIK! IIIYPIB
I3 XPOHIYHMM EHTEPOKOJ/IITOM HA T/II CTPEIITO30TOLIMTHOBOI'O JIABETY

MopcomeTpuUyHa xapaKTepucTUKa TOHKOT KULLKA
LYpPIiB i3 XPOHIYHUM €HTEPOKONITOM Ha T/i
CTPEenTo30TOLMHOBOrO AiadeTy

H. B. NlicHaAAHCbKa, M. I. Byuko, B. A. MycieHko

B/JH3 «BykosuHcbKuli 0epxasHuli Medu4HUl yHisepcumem
MO3 YkpaiHu»

YopmkiscbKuli 0epxasHuUli Meou4HUl KOneox

KomyHasibHe Herpubymkose nidnpueMcmso «Py)XUHCbKa
UeHmpasibHa /liKapHs»

Pestome. [TamobioxXiMi4yHi 3MiHU 8 KJIMUHaxX KUUWKOBO20
enimeriito npu Pi3HOMaHIMHUX XPOHIYHUX Namo/ioaisix, y momy
qucsi U yyKposomy diabemi, € 00HUM i3 CYymmeBUX MeXaHIi3Mi8
rpoepecysaHHsI 3axBopPHBaHHST 3 PO3BUMKOM M0/liop2aHHOT
HedocmamHocmi.

MeTa gocnimpkeHHs — BCmaHoBUMU MOPOMEeMPUYHI
3MIHU CMIHKU MOHKOI KUWKU MBapuH i3 cmpernmo3omoyu-
HosuMm diabemowm (CT/), XpoHidHUM eHmepokoaimom (XEK)
ma iX MoeoHaHHsIM.

Marepianu i metogwu. JocioxeHHs1 nposedeHo Ha 120
6is1ux HeiHItHUX caMysix-wypax 3 00mpuMaHHSM NPUHYUIIB8
€8ponelicbKol KOHBEHUIT MPo 3axucm XpebemHux msapuH,
W0 BUKOPUCMOBYHOMbLCS 07151 OOC/IIOHUX Ma IHWUX HayKOBUX
yinel (Cmpacb6ype, 1986) . Llykposuli diabem modesiosasiu
W/IIXOM OOHOKPAMHO20 BHYMPIWHLOYEPEBHO20 BBEOEHHS
msapuHam cmpernmo3omoyuHy («Sigma Aldrich», CLUA, 8
003i 60 me/ka Macu mina). XpoHiYHUl eHmepoKosiim 8iomso-
prosasiu W/IsiXoM Bi/lbHO20 docmyry msapuH 0o 1,0 % po3s-
YUHY KapaziHaHy 8 nuUmMHil 8o0i npomsi2om 1 Micsiysi.

Pesynbratn. 3a pesysibmamamu mikpomopghomempii
BaXX/IUBUM  [HOUKAMOPOM OUCMPOhIYHUX 3MIiH C/1U30BOI
060/10HKU y Wypis i3 CT/ 6y/10 icmomHe 3p0cmaHHs 4acm-
KU YWKOOXEHUX ernimenioyumis: 8i0 KOHMPO/IbHO20 3Ha-
YeHHs1 (4,47+0,34) % 0o (16,00+0,59) %. lNpu XEK masu
Micye nposisu oucmpogbii ma ampoghii, xoua i MeHw supa-
JKEeHI, HDX Mpu eKkcriepuMeHmasibHil 2inepa/ikemii: KibKicmsb
BOPCUHOK 3MeHwyBasiacs Ha 7,23 %, kpunmu roa/iubsio-
Basiucsl Ha 12,84 %, yacmka ypaxeHux K/imuH erimesiito
3pocmana Ha 7,83 %. MakcumasibHO BUPaXKeHUMU 6y/iu
rnamosioaiyHi 3mMiHu, siki peecmpysasiu rnpu XEK Ha mni CT/:
c/1u30B8a 060/10HKa cmoHwysasnacsi Ha 12,49 %, Kisibkicmb
BOPCUHOK iCMOMHO 3MeHwyBasiacsi Ha 44,03 %, yacmka
YWKOOXeHUx enimesnioyumis csizana (23,63+0,79) %, 3poc-
maroyu Ha 19,17 % wjo00 KOHMPO/ILHOI 2pyru.

BucHoBKWU. CmpyKmypHi 3MiHU CMIHKU MOHKOI KUWKU
6inux wypis i3 CT/ xapakmepu3ytombCsi pesatoBaHHIM

©H. B. JlicHsiHCbKka ma iH., 2019
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Morphometric characteristics of the small intestine
of rats with chronic entrocolitis on the background of
streptozotocin diabetes

N. V. Lisnianska, P. I. Buchko, V. A. Musienko

Bukovinian State Medical University
Chortkiv State Medical College
Municipal Non-Profit Enterprise «Ruzhyn Central Hospital»

e-mail: lisnianska.nata@bsmu.edu.ua

Summary. Pathobiochemical changes in cells of
the intestinal epithelium in various chronic pathologies,
including diabetes, is one of the essential mechanisms
of disease progression with the development of multiple
organ failure.

The aim of the study — to determine the morphometric
changes of the wall of the small intestine of animals with
streptozotocin diabetes (STD), chronic enterocolitis (CEC)
and their combination.

Materials and Methods. The study was conducted
on 120 white non-linear male rats complied with the
principles of the European Convention for the Protection
of Laboratory Animals. Diabetes mellitus was modeled
by single intraperitoneal administration of streptozotocin
to animals (Sigma Aldrich, USA, at a dose of 60 mg/kg
body weight). Chronic enterocolitis was reproduced by
free animal access to 1.0 % solution of carrageenan in
drinking water for 1 month.

Results. According to the results of micromorpho-
metry, an important indicator of dystrophic mucosal
changes in rats with STD was a significant increase of
the proportion of damaged epitheliocytes vs. control
value (4.47+0.34) % to (16.00+0.59) %. In CEC, there
were manifestations of dystrophy and atrophy, although
less pronounced than in experimental hyperglycemia: the
number of villi decreased by 7.23 %, crypts — increased
by 12.84 %, the proportion of affected epithelial cells
increased by 7.83 %. The most pronounced pathological
changes were registered in rats with CEC + STD: the
mucous membrane was decreased by 12.49 %, the
number of villi significantly decreased too (by 44.03 %),
the proportion of damaged epitheliocytes reached
(23.63+0.79) %, increasing by 19.17 % vs. control.

Conclusions. Structural changes of the wall of the
small intestine of white rats with STD are characterized
by the prevalence of dystrophic and atrophic processes,

ISSN 2706-6282(print)
ISSN 2706-6290(online)



oucmpodpiqHux i ampoghivHUX rpoyecis, y msapuH i3 XEK
rnepesaxae KapmuHa XPOHIYHO20 3arnasieHHsl, moodi siKk Mo-
denosaHHs XEK Ha mni CT/[ yka3ye Ha roeoHaHHs1 ouc-
mpogiYHUX | ampoghidHUX 3MIH ma eHmepumy.

KntouoBi cnoBa: CTPenTo30TOLMHOBUIA fliabeT; XpOHiYHWiA
EHTEPOKOJIIT; TOHKA KMLLIKA; MOP(DOMETPIs; EKCNIEPUMEHT.

BCTYN

MowmpeHicTb LyKpOBOro fAiabery B AaHuil 4yac
jocarna enifgeMiyHux 3HayeHb, Ockisibkn y 2011 p.
odpiyiiHo noHan 366 MH Ntogeli B yCbOMY CTpad-
nanu Big, uiei Heayru [1]. BignosigHo 0o gaHux Mix-
HapopgHoi dhegepadii giabery, B 2015 p. npnbnusHo
415 mnH Nogeli B yCbOMY CBITi XBOPISIM Ha LyKPOBWIA
Aiabet [2]. MocTiiiHe 36ibLIEHHS NOLMPEHOCTI Aa-
HOro 3aXBOPHOBaHHSA i B YkpaiHi 30kpema, nos’sizaHe
3 ypbaHizaLielo, cTapiHHAM HacesleHHs, cTpecamu,
36i/IbLLUEHHAM BIACOTKA NIOAEN 3 OXMPIHHAM, Masio-
PYX/IMBAM CMOCOBOM XWTTS, 3MIHOK SKOCTI ki Ta
3pOCTaHHAM CMOXMBAHHA MNPOAYKTIB, WO MICTATb
NPUX0BaHI XUpK i BYrneBoau, reHeTMYHO MoAUAiKo-
BaHi KOMMNOHeHTN [3-5]. LLU1yHKOBO-KMLUKOBI NMposiBY
npv LyKPOBOMY AiabeTi MOXyTb Tpaniatuca y 76 %
XBOPUX Ha UyKpoBwuii giabet [6]. ICHye Bce 6inblue
[oKasiB TOro, WO OCHOBHUMMW MeXaHiamamMu narore-
He3y AiabeTnyYHNX yCKNaAHEeHb € MEBHI FEHETUYHI Ta
enireHeTMYHi Moaudikauii, xap4yoBi hakTopu i Ma-
NIOPYXNMBUIA cnoci6 XuTTA [7]. MaTto6ioximMiyHi 3MiHK
B KNiTUHaX KULIKOBOro enitenito npu pisHOMaHITHUX
XPOHIYHWX NAaTO/OrAX € OAHUMM i3 CYTTEBUX MEXaHi3-
MiB MporpecyBaHHs 3aXBOPIOBAHHA 3 PO3BUTKOM MO-
niopraHHOi HefoCTaTHOCTI. Ha cborogHi icHye 3HauHa
KiJTbKICTb SliTEpaTypHUX JKepers, B AK1X NoKa3aHo, Lo
NaTosIorivHi 3MiHWN y TOHKI KLU 3aliMaloTb BaX/IMBe
MicLe B CUMNTOMOKOMIJIEKCI YLIKOKEHb NPU eKcne-
puMeHTanIbHOMY LyKpoBoMy aiabeTi [8—10].

MeToto gocnigxeHHsi 6yn10 BCTaHOBUTU MOPAO-
METPUYHI 3MIHW CTIHKM TOHKOT KLLKW TBaPWH i3 LyKPO-
BUM [iabeToM, XPOHIYHMM EHTEPOKO/ITOM Ta iX Noes-
HaHHSAM.

MATEPIANN | METOAN

JocnimpkeHHs npoegeHo Ha 120 Ginimx HeNHIAHNX
camuax-lypax, AKUX YTpUMyBas/IM Ha CTaHLapTHO-
My paLioHi BiBapito TepHOrMiNIbCbKOro HalioHa/IbHOro
MEeAMYHOTO yHIBepcuTeTy iMeHi |. . fopbavyeBCbkoro
MO3 YkpaiHu. IMig yac pob60oTn AOTpMMYyBa/IMCS NPUH-
uMniB €BpPoNeicbKoT KOHBEHL,i NPO 3axMcT xpebeT-
HUX TBApPWH, LLIO BUKOPUCTOBYHOTLCA A/ AOCAIAHUX
Ta iHWKWX HayKoBuX uinei (Ctpacbyp, 1986). Migno-
CNiAHUX LWYpPiB MOAIIMAN Ha HOTUPKU TPynu: neplia
— KOHTpOsibHa (IHTakTHi TBapuHu), Apyra — wypu 3
LYKpOBMM [JiabeToM, TpeTd — TBapWHW 3 XPOHiu-
HUM E€HTEPOKONITOM, YeTBepTa — Lypu 3 LlyKPOBUM
OiabeToM | XPOHIYHMM eHTepokosiTom. LlykpoBuii
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the picture of chronic inflammation is predominant in
CEC animals, whereas the modeling of CEC against the

background of STD indicates a combination of dystrophic
and atrophic changes and enteritis.

Key words: streptozotocin diabetes; chronic enterocolitis;
small intestine; morphometry; experiment.

piabet (CT/[) mogentoBann LWISAXOM O4HOPa30BOro
BHYTPILLHLOYEPEBHOIO BBEAEHHS TBApUHam BiKOM 2
Mmicaui ctpento3oTounHy («Sigma Aldrich», CLUA, B
003i 60 mr/kr macu Tina) [11]. besnocepeHbO nepen,
BBEJEHHAM CTPenTo30TouMH po3unHann B 0,1 mo-
napHoMy uutpatHomy 6ydepi (pH 4,5); KOHTpOsb-
HiiA rpyni BBOAUAW BIgNOBIAHY KiSTbKICTb LMTPATHOrO
byhepa. B ekcnepumeHTi BUKOPUCTOBYBa/IN TBAPUH
i3 piBHEM [/110KO3M He Hxk4e 10,8 mMonb/n yepes 2
TWXKHI MIC/1S BBEAEHHS CTPENTO30TOUUHY. XPOHiYHNIA
€HTepOoKONIT BiATBOPIOBA/IN LUAAXOM BifIbHOTO A0-
cTtyny TBapuH A0 1,0 % po3unHy KapariHaHy B nuT-
Hiin Bogi npotsirom 1 micAus [12]. EBTaHasiio TBapuH
NPOBOAUNN LUNAXOM MYHKUIT cepus nig rMboKoo
aHecrTesi€lo, BiANOBIAHO A0 BUMOr KOMITeTy 3 Aorns-
Oy 3a TBapuHamun [13].

MopdoMeTpmYHI BUMIpIOBaHHS 34i/iCHIOBaIN Ha
ricTONOriYHUX Mikponpenaparax Kiy60oBOI KULLKK i3
3aCTOCYBaHHAM METOZAIB | pekomeHgauin . I. ABTaH-
ninosa. BusHayanu TOBLUMHY CNM30BOI, M’SI30BOI,
CEepo3HOI 060/I0HOK | MiAC/IM30BOI OCHOBU, [OBXU-
HY, LUMPWHY BOPCUHOK, TMUBWUHY Ta LUMPUHY KPWMT,
BIAHOCHUIN 0G’eM ypaxeHux enitenioyunTis. Bupa-
XOBYBaNN Npu LbOMY TakoX MiACNN30BO-C/IM30BUIA
i MigCNAN30BO-M'A30BUIA  IHAEKCU, BUKOPUCTOBYHOUM
BiAHOLWIEHHS MEHLIOT BENNYMHM A0 6inblwoi. Ans
AKICHOTO MOpPPOMETPUYHOro aHanisy ricToNoriyHmx
npenaparis 3acTOCOBYyBa/lM CUCTEMY Bi3yaslbHOro
aHanizy 300paXKeHHs1 i3 BUKOPUCTaHHAM Bifeoka-
mMepwu Vision Color CCD i nporpamu Inter Video Win
DVR, UTHSCSA Image Tool.

CtatnctnyHy 006po6Ky umnchpoBuX AaHux 3gji-
CHIOBa/IM 3@ [OMOMOrOH MporpamHoro 3abesneyeH-
HA «Excel» («Microsoft», CLUA) Ta STATISTICA 6.0
(«Statsoft», CLUA) 3 BUKOpUCTaHHAM NnapameTpuyHnX
i HenapaMeTpu4yHUX METOLIB OLHK/ ofepXaHuX Aa-
HUX. NS ycix NoKasHWKIB po3paxoByBasiv 3HAYEHHS
cepeHboi apudMeTMyHOT BUbIpkn (M), i gucnepcii i
NOMUNKN cepelHboT (m). JOCTOBIPHICTb Pi3HUL 3HA-
YeHb MDK He3as/IeXXHUMU KiIbKICHUMW BenuyuHamu
BM3HaYa/ M Npu HOPMaslbHOMY po3nogini 3a Kputepi-
eMm CTblOfleHTa, B iHLIMX BUMNagKax — 3a [OMOoMOror
U-kputepito MaHa—YI1THi.

PE3YNbLTATU TA OBIrOBOPEHHSA

[nsi 06’€EKTVMBHOI OLHKA MipU BUPaXKEHHS CTPYK-
TYPHUX 3MiH NPOBOAN/IM MOPGIOMETPUYHE LOCII)KEH-
HA TKaQHWHHWUX €/IeMEeHTIB CTIHKU KueyHuKa 6innx
LLYPIB. Y KOHTPO/IbHIN Ta eKcrnepuMeHTasIbHUX rpynax
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KINbKIiCTb crnocTepexeHb cknana 30, OCKi/IbKM B KOX-
HilA i3 HUX BUMIpIOBaHHS 3Ai/iCHIOBa/IM B 6 TBAPWH, Npu
LbOMY B KOXHOTO LLlypa [OCNiAxyBanu oparMeHTn 3
N'ATW AiNAHOK KNy60BOi KULWKK. OTpUMaHi pesynsraru
Bijo6paxxeHo B Tabnui.

Ak cBiguatb AaHi MmopdomeTpii (puc.), y rpusy-
HiB Apyroi rpynu Masio MiCue CTOHLUEHHS C/U30BOI
0060/10HKN KMLWeYyHuKa Ha 25,34 % MOopiBHAHO 3 iH-
TakTHUMK TBapuHamu. Mpu ubomy Ha 40,79 % 3meH-
LyBanacs KinbKiCTb BOPCUHOK Ha OAVHWLIIO MIOLLj,
a X BUCOTY i LUMPWUHY perpecysBasv BiAMOBIAHO Ha
11,38 1a 12,68 %. OgHOYaCHO rMMbUHa KpUnT 36i/b-
lwysanacs Ha 19,18 %.

BaxnvBum  iHOMKATOPOM  AMCTPOMIYHUX  3MiH
C/IM30BOT 0BOJIOHKM Yy LWypiB Apyroi rpynu 6yso ic-

TOTHE 3POCTaHHA YacTKM YLUKOMKEHUX eniTeniouu-
TiB: Bif, KOHTPONILHOIO 3HauyeHHs (4,47+0,34) % po
(16,00%0,59) %.

Y TpeTili ekcnepuMeHTaslbHI Tpyni, Ha BigMiHY
Bif, Apyrol, TOBLUMHA C/AM30BOI 0OO0/IOHKN 3pocTana,
npupict cknagas 10,37 % (puc.). 3Ha4yHOK MIpOKO
Le BifbyBasiocs 3a paxyHoK 36i/bLeHHA BUCOTH (Ha
7,26 %) Ta wupuHn (Ha 14,81 %) BopcuHOK. Mexa-
Hi3M Takux 3MiH 6yB 3yMOB/EHNI A HABPSKOM C/IM30BOI
060/10HKM MpK 3anasibHoMy npoveci. BogHovyac manu
Micue nposiBu AncTpodpii Ta atpodpii, xoua i MeHL Bu-
paXeHi, HX Mpy eKkcnepuMeHTasIbHI rinepraikemii:
KiNIbKiCTb BOPCUMHOK 3MeHLUyBanacs Ha 7,23 %, kpun-
TV nornuénoBanuca Ha 12,84 %, yactka ypakeHux
KNiTWH eniTenito 3pocTtana Ha 7,83 %.

Ta6nuusa. MophomeTpuyHa xapakTepUCTMKa TOHKOT KULLKM BifINX LYPIB i3 XPOHIYHUM €HTEPOKO/ITOM Ha T/i CTPEenTo30To-

LMHOBOIO fiabety

FloKazHIK IHTaKTHI TBApUHM LocnigpkyBaHa rpyna

(n=30) apyra (n=30) Tpeta (n=30) yetBepta (N=30)
ToBLMHA CNN30BOT 06010HKN (MKM) 471,67+14,36 352,13+11,15™ 520,57+16,16" 412,73+12,91"
KinbKicTb BOPCUHOK Ha 1 MM? C/IM30BOT 217,03+7,68 128,50+4,42™ 201,33+6,21 121,47+4,54™
060M0HKM
BucoTta BOPCUHOK (MKM) 314,70+11,06 278,90+9,45" 337,53+11,26 263,63+8,28™
LLinprHa BOPCUMHOK (MKM) 89,37+4,12 78,03+3,20" 102,60+3,84" 71,13+3,08™
rnnbuHa kpunTt (MKM) 147,17+6,62 175,40+7,52" 166,07+5,69" 183,27+7,72™
% YLUKOMKEHNX eniTeniounTiB 4,47+0,34 16,00+0,59™ 12,30+0,52™ 23,63+0,79™

MpumiTka. * — p<0,05; ** — p<0,01; *** — p<0,001 NOPIBHAHO 3 IHTAKTHUMY TBapPUHaMW.
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Puc. JuHamika 3MiH MOPhOMETPUYHUX NapaMEeTPIB C/IM30BOT 000NOHKM KMLLEYHMKA GINnX LLYPIB i3 XPOHIYHUM EHTEPOKOSTi-

TOM Ha TAi CTPENTO30TOLMHOBOIO AiabeTy.
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AK npv Bi3yasIbHOMY [OOCNISKEHHI TICTONOTIYHNX
npenaparis, Tak i 3a pesynsraramy MiKpomopdgomeTpii
MaKCUMa/TbHO BUPadKeHi NaTonorivyHi 3MiHW peecTpy-
Ba/IM B YeTBepTIli AocnigHii rpyni. Cnm3oBa 060/10HKa
cToHwyBanacs Ha 12,49 %, Ki/lbkiCTb BOPCUMHOK iCTOT-
HO 3MeHwWyBasiacs — Ha 44,03 %. CnocTepirasin 3Ha-
YHY perpecito po3mipiB caMmx BOPCUMHOK: BKOPOYEHHS
Ha 16,23 % i 3ByXeHHA Ha 20,40 %. nunéuHa Kpunt
C/IM30BOI 060/10HKM 36iNbLUyBanacs Ha 24,53 %. YacT-
Ka YLKOMKeHUX eniTenioumnTtis carana (23,63+0,79) %,
3pocTaroun Ha 19,17 % LoA0 KOHTPO/ILHOI rpynu (puc.).

MigcymyBaBLIM Ta npoaHaslilyBaBlUM OTPUMAaHI
pesynbratv, MOXHa 3p06UTU BUCHOBOK, LWO CTPYK-
TYPHI 3MiHN CTIHKM TOHKOI KALLKM BiMX LLYypiB Apyrol
LOCNiAHOT rpynuy XxapakTepusyTbCs NpeBasTtoBaHHAM
ONCTPOiYHUX | aTpOodiYHMX MPOLECIB, AKI MOXHA
BBaXKaTu MOPEO/ONiyHMM BiLOOPaKEHHAM TNIMOOKNX
OOMIHHMX MOpYLUEHb B YMOBaXx eKcnepuMeHTasIbHOI
rinepraikemii, HakbinbLL iNOCTPATUBHUMUK MOpdome-
TPUYHUMUN MapKepamu npu LboMy 6yN0 3MEHLUEHHSA
KiNIbKOCTIi KMLLKOBUX BOPCUMHOK Ha 40,79 % BigHOCHO
IHTAKTHUX TBApWH, 3POCTaHHA YacCTKN YLUKOMXKEHUX
eniteniounTiB Ha 11,53 %. Y TpeTiil rpyni nepesa-
Xana KapTuHa XPOHIYHOro 3anasieHHsl, B YeTBepTiil
rpyni — NOEAHAHHA AUCTPOIYHUX | aTPOdIYHMX 3MIH
Ta eHTepUTYy, NPU UbOMY CTYNiHb BUPaXXEHHA MOpdo-
NoriyHnx nposBsiB 6yB BULLUM, HXX NPY i30/1bOBAHOMY
MOZJE/BaHHI BKa3aHUX NaTtosoriyHmx cTaHis. 3a pe-
3ynbrataMmy MiKpoOMOpPdOMETPIT KiSIbKICTb BOPCUHOK Y
TPETIin rpyni 3mMeHLwwyBasacsa Ha 7,23 %, y YeTBepTiil
— Ha 44,03 %, BiACOTOK YLUKO[KEHUX eniTesiouunTiB
36inbLyBaBca Ha 7,83 119,17 % BignosigHo.

HaBepfeHi pesynbtatv y YeTBepTuiA AOCAIAHIN rpy-
ni 4O3BONAOTL MPUATM A0 BMCHOBKY, LU0 akTuBaLis
BiflbHOpaAVKasibHUX peakuili € Bax/IMBUM Hecneuu-
QiYHMM  MeXaHi3MOM PO3BUTKY 3anajieHHs TKaHWH
TOHKOT | TOBCTOT KMLLIOK Ha TNi LyKpoBoro aiaberty. fa-
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6opaTopHUM NiATBEPIKEHHAM NOEAHAHHA MOPKOI0-
riyHnx o3Hak npy XEK Ha Tni CT/, € HaBuLLi NoKa3Hu-
kn A®O B KNniTUHax Kposi [14].

AHani3 BUlLEeHaBedeHUX [aHuX p[ae nigcrasu
3po6UTM BUCHOBOK, LLO MPKU LyKPOBOMY AiabeTi Ha T/
rinepnpoaykLii akTUBHUX (DOPM OKCUreHy CTPYKTYPHI
3MiHW CTiHKM TOHKOT KULLKWN BINNX LLYpPIB XapakTepusy-
I0TbCA NPEeBasIOBAHHAM AUCTPOdIYHUX npouecis. Mo-
nepeaHi gaHi, Aki My oTpumanu, ceigyatb Npo Te, Wo
Y TBAPUH i3 XPOHIYHMM EHTEPOKOITOM BUCOKi KOHL,EH-
Tpauii hakTopa Hekpo3y Nyx/MH-asibga 3yMOBNIO0Tb
MOPHOOriYHY KapTuHY 3anaseHHs [15]. Mpu XpoHiy-
HOMY €HTEepOKO/ITI Ha TNi CTPETO30TOLUMHOBOIO Aia-
6eTy cnocTepiraloTb NOEAHAHHA 03HAK eHTeponarTii Ta
EeHTEePUTY 3 MaKCUMaIbHUMW 3HAYEHHAMU MOKA3HUKIB
aKTMBHUX POPM OKCUTEHY i thakTopa HEKPO3Y MyXJ/INH-
anbdha, Npu LboMy CTYMiHb BUPAXKEHHS NaTONOrNYHMX
3MiH BYB BULLMM, HXX NPW i30/1b0BAHOMY MOZAE/THOBaH-
Hi BKa3aHMX NaTosIoriYHNX CTaHiB.

BNCHOBKU/

3a pesynsrataMmy MiKpoMOPAOMETPIT BaXINBUM
iHAMKATOPOM AMUCTPOQIYHNX 3MiH CNM30BOT 060/10H-
kv y wypis i3 CT[, 6yno iCTOTHe 3pOCTaHHA YacTku
YLWKOMKEHNX eniTeniouuTiB: Big, KOHTPO/IbHOIO 3Ha-
yeHHA (4,47%0,34) % po (16,00+0,59) %. Mpu XEK
Masin Micue nposiBu Aguctpodii Ta arpodii, xoua i
MEHLL BUpPaXKEHI, HDX NpWY eKcnepvMeHTasIbHIA Ti-
nepraikemii: KinbkiCTb BOPCUHOK 3MeHLlyBanacsa Ha
7,23 %, KpunTn nornuoéntoBanmca Ha 12,84 %, yacT-
Ka ypaxeHux KIiTUH enitenito 3poctana Ha 7,83 %.
MakcrMmanbHO BUpaXeHi NaTosiorivyHi 3MiHU peecTpy-
Bausiv npu XEK Ha Tni CTA: cnu3oBa 060/10HKa CTOH-
wysanacsa Ha 12,49 %, KiNbKiCTb BOPCUHOK ICTOTHO
3meHwyBanaca — Ha 44,03 %, yacTka YLWKOMKEHNX
enitenioyunTiB carana (23,63+0,79) %, 3pocTalun Ha
19,17 % wWo[0 KOHTPOJIHO.
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Teproninvcokuii HayioHanvHuil meouuHuil ynieepcumem imeni I. A. Topoauescokoeo MO3 Ypainu

KOMOPBIJHICTb XPOHIYHOTO OBCTPYKTMBHOTI'O 3AXBOPIOBAHHAA
JIETEHDb 3 APTEPIAJIbHOIO I'TITEPTEH3IEI0: CTAH CUICTEMUI
AHTNOKCUIAHTHOTIO 3AXUCTY

KomopGifHiCTb XPOHIYHOrOo OGCTPYKTUBHOIO
3axXBOPIOBaHHA /lereHb 3 apTepia/ibHOLO rinepTeHsieto:
CTaH CUCTEMU aHTUOKCUAAHTHOTIO 3aXUCTy

X. A. MakciB, M. |. Mapywak

TepHoninibCcbkul HayioHasIbHUU MeduyYHUl yHisepcumem
imeHi I. 5. Nopbayescbkozo MO3 YkpaiHu

Pe3tome. BidomMO, WO XPOHiIYHE 06CMPYyKMUBHE 3a-
XBoprosaHHs1 fiezeHb (XO3/1) acoyitoembcsi 3i 3HAYHOH
KiZIbKICMIO KOMOPGIOHUX cmaHis, npu YbOMy MOWUpPEHICMb
apmepiasibHoi 2inepmeH3sii (Al) 3Ha4YHO BUWA Yy XBOPUX Ha
XO3/1. CribHUMU MexaHi3Mamu MK GiibWicmio Yyux mno-
3a/1e2eHeBUX MPosiBiB € XPOHIYHE cucmeMHe 3anasieHHs U
okcudamusHuli cmpec.

MeTa gocnigKeHHs — oyiHUMU cmaH aHmuoKcuoaHm-
HOI cucmemu 3axucmy 8 nayieHmis i3 KOMop6iOHUM repebi-
20M XPOHIYHO20 06CMPYKMUBHO20 3aXBOPHBAHHS /1€2E€Hb
Ui apmepiasibHOI 2inepmeHsi.

Martepianu i MeToam. Y 00C/1i0KeHHI B835/1U y4acmb 53
xBopux Ha XO3/1, 28 3 sskux Masiu apmepiasibHy 2inepmeH-
3it0 ma nepebysasiu Ha cmayioHapHOMY JiKyBaHHI. CmaH
cucmemu aHmuokcudaHmMHoz0 3axucmy (AO3) ouyiHoBaiu
3a aKmuBHICMI eH3UMIB NePBUHHO20 3axucmy — Cyrnepok-
cudoucmymasu (COL) i kamasasu, a makox 3a BMiCImom
yepynonnasmidy (Lr).

Pesynbratu. pu aHasi3i MoKasHUKIB cucmemu aH-
MUOKCUOAHMHO20 3axucmy BIOMIYEHO TOPYWEHHST aH-
muokcudaHmHux pe3epsis y nayieHmis i3 XO3/1 ma npu
Komop6ioHocmi XO3/1 i Al Tak, akmusHicmb CO/ npu
KoMOop6IioHOMYy nepebicy XO3/1 U Al 3MeHwysanacsi Ha
31,4 %, modi ik akmuBHiCmMb Kamasiasu 6ysia B0BIYi HUX4Ya
npomu 0aHux KoHmposro. Bmicm LM y xsopux Ha XO3/1 U
Al 6ys suwjuli Ha 94,3 % CcmMOCOBHO KOHMPO/IbHUX 3HAYEHb.

BucHoBKW. CrisibHi ¢ghakmopu pu3uky XO3/1 ma Al,
MOCU/IEHHST CUCMEMHO020 3anasieHHsl Mpu 3a20CMpPeHHI
XO3/1 cynpoBooXyomb KackaooMm namoghiziono2iyHux
MexaHi3miB, 00HUM i3 SIKUX € okcudamusHuli cmpec, sikull
ros’si3aHull i3 BUCHaXXEHHSIM aHMUOKCUOaHMHUX pesepsis
(BipO2ioHe 3HUXEeHHSI akmuBHOCMI CyrnepoKkcudouCMymasu
i Kamasiasu, NioBUWEHHST BMICMY Uepy/101/1a3MiHy).

KniouoBi cnoBa: xpoHiYHe OGCTPYKTMBHE 3aXBOPHOBAHHS
NereHb; apTepiasibHa rinepTeH3sis; KOMOPOIAHICTb; aHTUOK-
CUAaHTHa CUCTEMA 3axXUCTY.

©X. 51. Makcis, M. I. Mapywak, 2019
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Comborbidity of chronic obstructive lung disease
with arterial hypertension: the state of the antioxidant
defense system

Kh. Ya. Maksiv, M. I. Marushchak
I. Horbachevsky Ternopil National Medical University
e-mail: maksiv@tdmu.edu.ua

Summary It is known that chronic obstructive pulmo-
nary disease (COPD) is associated with a considerable
amount of comorbid conditions; herewith the prevalence of
arterial hypertension (AH) is significantly higher in patients
with COPD. Common mechanisms between most of these
extra-lung manifestations are chronic systemic inflamma-
tion and oxidative stress.

The aim of the study — evaluating the status of the
antioxidant protection system in patients with a comorbid
course of chronic obstructive pulmonary disease and hy-
pertension.

Materials and Methods. The research included 53
patients with COPD, 28 of them had arterial hypertension
and were at inpatient treatment. The condition of antioxi-
dant protection system (AOP) was evaluated for the acti-
vity of primary protection enzymes — superoxide dismutases
(SOD) and catalase, as well as the content of ceruloplasmin
(CP).

Results. In the analysis of indicators of the antioxidant
protection system was noted the violation of antioxidant re-
serves in patients with COPD and with comorbidity COPD
and AH. So, the activity SOD at comorbidity course COPD
and AH decreased by 31.4 %, while catalase activity was
twice lower against control data. The contents of CP in pa-
tients with COPD and AH was higher by 94.3 %, in relation
to control values.

Conclusions. The common risk factors of COPD and
AH, intensification of systemic inflammation at aggravation
COPD are accompanied by a cascade of pathophysiologi-
cal mechanisms, one of them is oxidative stress, which is
related to depletion of antioxidant reserves (likely decrease
in activity of superoxide dismutases and catalase, increa-
sing the content of ceruloplasmin).

Key words: chronic obstructive pulmonary disease; arterial
hypertension; comorbidity; antioxidant defense system.
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BCTYN

BpaxoBytoun 3pocTaroyy MOLUMPEHICTb THOTHOHOKY-
PiHHA [1], a TakoX 3a6pyAHEHHS NOBITPSA [2], XPOHiyHe
0OCTPYKTMBHE 3aXBOPKOBaHHA nereHb (XO3/1) BUCTY-
nae TUXMM BOMBLEIO Y KpaiHax i3 HU3bKUM Ta CepeHim
piBHEM foxoAy. 3a OLiHKOW ekcnepTis, y 2016 p. 5 %
CMepTeil B YCbOMY CBITi 6y/in cnipuunHeHi XO3/1, 3 HuX
90 % — y KpaiHax 3 HA3bKUM i cepefHiM piBHEM [0XO-
Ay [3], Xoua iHWi gaHi cBigYaTh MPO BUCOKY CMEPTHICTb
Big XO3J/1 TakoX B €KOHOMIYHO PO3BUHYTUX perioHax
[4]. BapTo BIAMITATK, L0 iICHYE BENMKa PO3BDKHICTL Y
nowmpeHocTi XO3/1 cepep KpaiH CBiTy. Tak, cBiTOBa
nowmpeHictb XO3J1 ctaHoBUTbL 9,2 %, ToAi K Y Kpa-
THax NatuHcbkoi AMepukn — 13,4 % [5] NnopiBHAHO 3
6%y CLWA 6, 7]i 8,6 % y AnoHi [8]. KinbKicTb xute-
niB KaHaaw y Biuj 35 pokiB i cTaplue, ki MmatoTb dia-
rHo3 XO3/1, 36inblimnniacs Ha 82 %: 3 1,1 m/iH (B nepiop,
MiX 2000-2001 pp.) 8o Tpoxu GinbLue 2 MaH (y 2012—
2013 pp.) [9]. ¥ 2016 p. nowwmpeHicTb XO3/1 B IHAii cTa-
HoBwna 4,2 %, Lo BUBOAWTL AaHe 3axXBOPIOBaHHSA Ha
Apyre mMicLe cepef, 3axBoptoBaHb B IHAjT1 [10]. Y €sponi
TaKOX CrnocTepiracTbCsA BUCOKa BapiabenbHICTb noLm-
peHHsa XO3/1 (ig 4 o 10,2 %) [11]. CTatnuctuyHe no-
CNimKeHHs, npoBefeHe B AHIJIII, BKa3ye, WO 6113bKO
6 % popocrioro HaceneHHsa Mae XO3/1 [12]. Y Tpeuwii
nowmpeHicte XO3/1, 3a pisHUMU JaHUMW, KONmBa-
€TbCA B Mexax Big 9,6 no 17,1 % [13]. AocnigpkeHHs
CORE (Chronic Obstructive REspiratory diseases in
CIS countries) nokasano, Wo nowmpeHHs XO3/1 cTa-
HoBuno 10,4; 13,8 Ta 4,3 Ha 1000 HaceneHHs Biano-
BiHO B YKpaiHi, KazaxctaHi Ta Azep6aligpxaHi [14].

Bigomo, wo XO3/1 acouitoeTbCs 3i 3HAYHOK Kiflb-
KICTIO KOMOPO6IAHMX CTaHiB. OCHOBHUMY OpraHamMu-Mi-
weHamn npu XO3/1 € 6pOHXU i NiereHi, ane nNpu Lbomy
Ha NeBHOMY eTarli PO3BUTKY XBOPOOU ypakatoTbCs iHLLi
opraHu Ii cuctemun. Sk i odikyBanocs, HalibinbLu 3Ha-
yyLLy Kopensauiio BusiBneHo mk XO3/1 Ta cepLeBo-cy-
ONHHUMKM 3aXBOpoBaHHAMK. BcTtaHoBNeHo, wWwo XO3/1
€ nonepesHUKOM PO3BUTKY CepLEBO-CYANUHHUX 3aXBO-
ptoBaHb Ta/abo Iioro 3arocTpeHHs [15, 16]. MNpoTarom
ocTaHHix 30 pokiB B YKpaiHi NOLMPEHHS CepLEeBO-CY-
OVHHMX 3axBoptoBaHb 3pocsnia B 3,5 pasa, a piBeHb
CMEpPTHOCTI Bifg, HUX — Ha 46 %. Y CTPYKTYypi 3axBOpIo-
BaHOCTI MepPLUUMK € TinepToHiYHa xBopoba — 41 % Ta
iLlemiyHa xBopoba cepua — 28 % [17]. MolMpeHHs
apTepiasibHOT rinepTeHsii TakoX O6y/10 3HAYHO BULLMM
y XBopux Ha XO3/1 [18]. CninbHUMK MexaHi3Mamm Mk
GINIbLUICTIO LMX MO3asIereHeBUX MPOSABIB € XPOHIYHE
CUCTEMHE 3ana/ieHHs i okeugatueHui cTpec [19, 20].
TakMM 4MHOM, KOMOPOGIAHICTL NOBUHHA po3rNsAjaTu-
cs 3 GiNbLIOK yBarow B cTpaterisx KoHTposito XO3/1
i NOBMHHa BYTN BaXK/IMBOK CKNa[0BO KOBapiaTUBHUX
aHaui3iB y JOC/iMKeHHI KOMOp6igHOCTI [21].

MeToro pgocnimkeHHs Oy/10 OUHUTU CTaH aHTu-
OKCUAAHTHOT CUCTEMW 3aXUCTY B NaLiEHTIB i3 KOMOp-
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6ifHUM nepebiroMm XPOHIYHOTO OBGCTPYKTUBHOIO 3a-
XBOPIOBAHHS NereHb i apTepiasibHOT rinepTeHsii.

MATEPIAIA | METOAU

Y pocnifpkeHHi B3sM yyacTb 53 XBOpuX Ha
XO3/, 28 3 akux Masim aprepiasibHy rinepTeHsito Ta
nepebyBasin Ha cTauioHapHOMY JliKyBaHHi B My/ib-
MOHOJ/IOTIYHOMY Ta  KapAio/loriyHOMYy  BigAineHHAX
TepHONINIbCLKOT YHIBEPCUTETCLKOT fikapHi 3 2016 10
2019 p. KoHTponbHy rpyny cknanm 20 npakTuyHo
30,0pOoBKX OCi6. 3a BIKOBMM i cTaTEBMM CK1aA0M MiX
rpynamMmum XBopwuX i MpakTUYHO 340POBUX OCI6 iICTOTHOT
pi3HML He 6yno. Yci nauieHTn nNpoiHopMoBaHi Npo
METY K/IHIYHOrO AOCAIMKEHHSA i Jann NUCbMOBY iH-
doopmauiiHy 3rogy Ha CBO yyacTb y HbOMY. KoHdi-
[AeHUiHiCTb iHchopmauii npo ocoby i cTaH 340poB’A
naujieHTa 6y 36epexeHi.

KpuTtepii BK/IOYEHHA B AOC/IIKEHHA: MaLieHTu
4O/10BIYOT CTaTi, BiK AKMX HA MOMEHT OOCTEXEHHS B
mexax 40—60 pokis, BCTaHOB/EHM AiarHo3 XO3J1
3rigHo 3 Hakasamy MO3 YKpaiHu Ta pekomeHgauissMu
€BponelicbKoro pecnipaTtopHoro ToBapucTea, Nignu-
CaHHA nauieHToM hopMKU MUCbLMOBOT iHPOpMOBaHOI
3roaum nepeg novatkom yyacti y fgocnimpkeHHi. Kpurte-
pii BUK/THOYEHHSA 3 JOCIMKEHHA: OBpOHXiasibHa acTma,
AeiunT o -aHTUTPUNCKHY, aKTUBHWIA Ty6epKy/bos,
pak nereHb, 3Ha4YHi 6POHX0EKTAa3W, Capkoifo3, Pibpo3
NnereHb, IHTEePCTULIVHI 3aXBOPIOBaHHA NlereHb; HasB-
HICTb O3HaK K/TiHIYHO 3HAYYLLUMX HEBPOOTIYHMX, NCU-
XiYHUX, HUPKOBUX, MEYIHKOBUX, IMYHONOMYHNX, LL/TYH-
KOBO-KMLLKOBWX, CEYOCTaTEBUX PO3MafiB, YpadKeHHSs
M’AAI30BO-CKE/IETHOI CUCTEMMU, LUKIPW, OpraHis 4yTTH,
€HAOKPUHHOT cucTeMun (HEKOHTPO/IbOBaHWUi aiabet
YM 3aXBOPHOBaHHA LWMTONOAIGHOT 3an03uM) abo rema-
TOOrYHI 3aXBOPIOBAHHSA, AKi € HEKOHTPOIbOBAHUMN,
HecTabi/lbHe 3axBOPKBaHHA MedviHkKM, HecTabinbHe
ab0 XMTTEBO HebesneyHe 3axBOPIOBAHHA cepus, na-
LEHTN 3i 3N0SAKICHUMWU HOBOYTBOPEHHSAM, fKi He ne-
pebyBanu y NOBHIli pemicii ynpogoBX LioHaiMeHLe
5 pokiB, MeankaMeHTO3Ha (HapKOTUYHA) 3a/1eXHICTb,
a/IKOro/IbHa 3a/1EXHICTb.

[iarHo3 XO3/1 BcTaHOB/HOBa/N 3Mi4HO 3 HaKa3amu
MO3 YkpaiHn Ne 128 Big 19 6epesHs 2007 p. Ta MO3
YkpaiHu Ne 555 Big 27 yepsHsa 2013 p. i pekomeHaa-
LissMy AMEepPUKaHCbKOro pecnipaTtopHOro ToBapucTsa,
€Bponelicbkoro pecnipatopHoro ToBapuctea (GOLD,
2016) [22]. CTyniHb OOGCTPYKLUIi AUXa/IbHUX LUMAXIB
BCTaHOB/IOBaNN 3a Knacudikauiero GOLD, 2016. ¥
OOCNIMKEeHHs BKIOYMAW nauieHTiB i3 XO3/1, cepeg-
HbOro CTyneHs 06CTpyKLii (2 cTagis) — OPB1 50-79 %.

[iarHo3 aprepiancHoi rinepteHsii (Al | cTagii
BCTAHOB/MIOBa/IN 3riHO 3 HOBMMMW pPeKOMeHZaLisiMu
ESC/ESH 3 Al 2018 p., ki npeAcTaBUn Ha KOHrpe-
ci €sponeiicbkoro ToBapucTBa kapgionoris (ESC)
[23]. TinepTpodpito NiBOrO LWAYHOUKA NiATBEPLKYBa/N
enekTpokapaiorpadiyHo.
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CTtaH cuctemMun aHTUOKCUAAHTHOro 3axucty (AO3)
OLHIOB&UIM 3a aKTUBHICTIO €H3MMIB NEPBUHHOIO 3a-
XUCTY — cynepokcugancmyTasum (CO/L) i katanasu, a
Takox 3a BMICTOM LepynonnasmiHy (LIM). AKTUBHICTb
cymapHoi COJ, (K® 1.15.1.1) y nna3smi ouiHoBau 3a
CTYMeHeM rasibMyBaHHA peakLii OKUCHEHHS KBepLe-
TUHY [24], akTuBHicTb KAT (K® 1.11.1.6) y cuposary,i —
3a 1l 30aTHICTIO po3kiagatu rigporeHy nepokcug, [25],
BMICT LM BM3Ha4Ya M — 3a OKUCHEHHSM heHineHgia-
MiHAMriZpoxiopuay npu HassHocTi LM [26].

CratmctuyHy 06pobKy pesynbrariB  A0CNimpKeH-
HA 34iACHIOBa/IM 32 3ara/lbHOBM3HAHUMK  MEeToAamMm
BapiaujiHOl CTaTUCTMKM 3 BUKOPUCTaHHSAM Mporpamm
STATISTICA 7. KinbKiCHi xapakTepuCTUKN 03HaK npes-
CTaBNsANN y BUMNAA] MefiaHn Ta kBapTtunis — Me (Lg; UQ).

PE3Y/ILTATU TA OBIrOBOPEHHA

Mpn aHanisi NokasHWKIB CUCTEMU aHTUOKCUAAHT-
HOrO 3axXMCTY BigMiYEHO NOPYLLUEHHSA aHTUOKCUAAHTHUX
pe3sepBiB y nauieHTiB i3 XO3/1 Ta npy KOMOPOGIAHOCTI
XO3N i ATl Tak, aktuBHicTb CO/L y nepLuilii gocnigHiii
rpyni 6yna Hmxuya Ha 20,8 %, a B Apyrii rpyni — Ha
31,4 % CTOCOBHO KOHTPOJILHOT FPynn. 3HMKEHHA ak-
TMBHOCTI CO/JL y xBopux Ha XO3/1 3 noeaHaHUM nepe-
6irom XO3/1 i Al Ha OyMKY [OCNIOHVKIB, MOXe 6yTu
Hac/igKoM He34aTHOCTI NIATPUMKM 6ap’epHUX CRYHKLLN
epuTpoLMTapHO MeMBPaHOI0 Ta 1T YLLKOIKEHHS Npo-
OyKTamy NepoKCUOHOTO OKUCHEHHSA ninigis [27]. Cnps-
MOBAHICTb 3MiH aKTUBHOCTI Katanasu y AOCHigHMX
rpynax TakoX Mana cxoxy AvHamiky. Tak, y nauieHTis
i3 XO3/1 BigMiyeHO BiporigHe 3MeHLUEHHSA aKTUBHOCTI
LOCNiIKYBAHOTO E€H3UMY, a B MauieHTIB i3 NoegHaHUM
nepebirom XO3/1i Al aKTUBHICTb KaTtanasu byna BAgi-
Yi HMXYa NPOTK [aHuX KOHTponto (Tabn.). Bapto Bia-
MITUTK, WO Npu kKomopbigHomy nepebiry XO3/1 Ta Al
aKTMBHICTb EH3UMIB NEPBUHHOIO 3aXUCTy Byna Biporif-
HO HWXYa CTOCOBHO AaHuX y rpyni xsopux Ha XO3/.
BmicT uepynonnasmiHy B nepLuiini gocnigHin rpyni 6ys
BULLMIA Ha 37,1 %, a y Apyrili rpyni — Ha 94,3 % cTocoB-
HO KOHTPO/MBHOI rpynu. MNpu LpoMy B NauieHTiB i3 no-
efiHaHnM nepebirom XO3/1 1 Al ioro BmicT y 1,9 pa3a
nepeBuLLYBaB AaHi NepLuol AOC/iLHOT rpynu.

Y natoreHesi XO3/1 BUBYEHO YOTMPU OCHOBHI Me-
XaHi3Mu, 30Kpema OKCUAaTVBHWIA CTpec, 3anaseHHs,
AncbanaHc npoTeas3o-aHTMNPOTEA3HOI cucTeMm W
anonto3 [28—30]. BNaMB KOXHOIO 3 LUX MeXaHi3MiB
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Ha po3BMTOK i nporpecyBaHHs XO3/1 pi3HuiA, npoTte
LUeHTpasibHY posb AOCNIOHVKN BifBOAATH OKCUAATUB-
HOMY CTPEecy, OCKi/IbKM OKPIM MPAMOI YLLKOAXYBab-
HOI AiT, BiH NOCUNIOE TP iHLWI BKa3aHi MexaHiamu [31,
32]. OpraHiam noguHyN 3a6e3nevyeHnii psaaoM eHao-
FTEHHUX EH3MMIB, @ TaKoX HEEH3UMHUX aHTUOKCUAaH-
TiB, SKi HEATpani3ylTb BiNbHI pagukann. Sk nereHi,
TakK i KpOB, AOCTATHLO 3axXULLEHi Li/IMM pALOM HeeH-
3UMHUX PeYoBUH (Hanpuknag ackopbiHoBa KucioTa,
O-Tokopeposn, (hepuTuH, ceyoBa KUCOTa) Ta €H-
3MMHUX aHTUOKCUAAHTIB, Takmx, Ak CO[Jl], katanasa
Ta [nyTaTioHnepokcuaasa, fki MoXyTb pearysatu 3
rigporeH nepokcuaoM. KniTuHW asibBeonsipHoro eni-
Tenito Il Tuny MatoTb 3a3BUYail GiNbL LWibHO ynako-
BaHi aHTUOKCUAAHTHI (PEPMEHTU, HK aslbBEONOLNTY
| Tvny. Katanasa, BUCOKOPEaKTVBHWIA BHYTPILLHbOLIW-
TOM/1a3MaTUYHUIA €H3MM MICTUTLCH SIK B @/1bBEONSAP-
HUX Makpodparax Il Tuny, Tak i y KniTuHax 3anasibHoro
iHpineTpaty [33]. Ha gymKy 0OCNIAHUKIB, THOTHOHOKY-
PiHHA, AK OAMH 3 €TIONOrYHNX YMHHUKIB XO3/1, Moxe
BUCHaXMUTW Ueli aHTUOKCUAAHTHUIA 3axXWCT i mopyLun-
TN MeXaHi3MN aHTUOKCUAAHTHOIO 3aXUCTY B NaLEHTIB
uiei kateropii [34]. COJ, € y BCiX K/TTUHaX AMXaslbHOT
CUCTEMU | MOXE NepeTBOptoBaTM CynepoKCU-aHioH
pajvikany riiporeH nepokcus Ta okcureH. 3a gaHumm
pi3HMX aBTopiB, Y natoreHesi XO3/1 HalibinbLle 3Ha-
YEHHA MalTb MaHraHsanexHa li ekcTpauesnonsapHa
COJ, sKi 3axumLiaoTb anbBEOAPHWIA eNiTeNiii NereHb
[35, 36]. Pe3ynbTat NpoBeAEHOr0 AOCAIMKEHHA Nia-
TBEPMKYIOTb BUCHaXKEHHS nyny CO/, Wwo Moxe 6yTn
noB’si3aHe 3 MOCW/IEHUM MOro BMKOPUCTaHHAM A5
HelTpanisauii BilbHUX pafuKasliB OKCUTeHy B nalieH-
TiB i3 XO3/1 Ta npy noeaHaHHi XO3/1 i1 AT.

MpoporeH nepokcug nig, Aielo katanasv posknaga-
€TbCA A0 2 MOJEKyN BOAM i okcureHy. Katanasa mic-
TUTLCA Y BINBLLOCTI aepoBHMX KNITUH Ta JIoKasli3oBaHa
B nepokcmcomax (80 %) i umtonnasmi (20 %). Hesenuka
T K/IbKICTb MOXe 6YTW HasiBHa B J/1i30COMax i MITOXOH-
apisx [37]. Katanasa HaiexuTb [0 BHYTPILLUHbOKNITUH-
HMX eH3MMIB Ta Yepe3 BesMKy MOMEKYNAPHY mMacy no-
raHo NPOHWKaE y No3akliTMHHE CepefoByLLe, e MOXe
LUBMAKO NigAaBaTucs NpoTeoniTMYHOMY PO3LLENSIEHHIO
[38, 39]. 3BicHo, WO kaTanasa € cuHeprictom CO/L, i Mix
aKTVMBHOCTAMU LUX (DEPMEHTIB y HOPMI ICHYE NpsiMuli
KOpPEesALINHUIA 3B'A30K, L0 NOSICHIOE CNPSDKEHY Ajt0 eH-
3umis CO/ i Katanasmn y xBopux Ha XO3/1. OTpuMaHi

Ta6nuys. MNoKasHNKM CUCTEMU aHTUOKCUAAHTHOIO 3axXUCTy B NaUieHTIB Mpu KOMOP6igHOMY nepebiry XpoHIYHOTro 06CTPYK-

TVMBHOIO 3aXBOPIOBAHHS NIEreHb Ta apTepiasibHOT rinepTeHsii

pyna

[Noka3HuK
KOHTPO/IbHA

XO3/ (nepLwa) XO3N + Al (apyra)

AkTVBHICTb CO/, (M. 0f,. aKT./MJT)

36,00 (33,30; 39,50)

28,52* (26,80; 30,20) 24,70% (23,20; 26,10)

AKTUBHICTb KaTtanasu (ym. of. akt./mn)

1,19 (1,02; 1,40)

1,01* (0,92; 1,12) 0,59* (0,50, 0,68)

Llepynonnasmix (/)

0,35 (0,21; 0,31)

0,48* (0,41; 0,54) 0,68** (0,60; 0,75)

MpumiTkn 1) * — LOCTOBIPHICTb BifMIHHOCTE MOPIBHAHO 3 KOHTPOJ/ILHOIO TPYMOLD;

2) # — BOCTOBIPHICTb BiAMIHHOCTEN MK AOCAIAHUMY rpynamMu.
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pe3ynsTaTty NiTBEPMKYIOTh iHLI JocnimkeHHs [40, 41].
Bapto BiAMITUTM cynepeunMBi HayKOBi [aHi LLOJO ak-
TUBHOCTI KaTasniasun y xsopux Ha Al [42, 43], npoTte mMu
BCTAHOBW/IU, LLO KOMOpP6IaHWI nepe6ir XO3/1 i Al no-
rMG/0E HEAOCTATHICTb aHTUOKCUAAHTHOTO 3aXUCTY.
AHTMOKCHAaHTHa posnb LM nos’sisaHa 3 iioro
OKCMAA3HOK aKTMBHICTIO, SIKa CNpsiMOBaHa Ha apoma-
TUYHI aMiHK | beHonn, a TakoxX vyepes hepokcuaasHy
aKTUBHICTb [27]. 3pocTaHHA BMICTY LIM moxe BUCTY-
naTn KpuTepieM akTusauil NepPoOKCULAHOr0 OKMCHEHHS
ninigis, a Takox HesgatHocTi AOC HeiTpanizysatu
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POJIb MEAUYHOI CECTPU Y HAMAHHI MEIUYHOT TOITIOMOTY XBOPYIM
HA APTEPIAJIBHY TIITEPTEH3IIO

Ponb megn4yHoi cecTpu y HaAaHHi MegUYHOT A,0NOMOrn
XBOPUM Ha apTepiasibHy rinepTeHsito
H. I. Pera, O. P. Pera

TepHoninbcbkul HayioHasibHUlU Meduy4HUU yHisepcumem
imeHi I. 5. Nopbayescbko2o MO3 YkpaiHu

Pestome. ApmepiasibHa einepmeHsisi — ye HalnowupeHi-
we XpOoHiYHe 3axXBOPHOBaHHS CepUeBo-CyOUHHOI cucmemu, sike
ypaxae /mooel npayesdamHo20 8iky i npu3sooums 00 pos-
BUMKY MSDKKUX YCK/Ia0HeHb ma iHsasliousauyii. KoHmposib 3a
apmepia/ibHUM MUCKOM — OOUH 3 OCHOBHUX MOMEHMIB JliKy-
BaHHs1 apmepiasibHOI 2inepmeHsii. Y yboMy acriekmi saxsiusa
POsIb BIOBOOUMBLCS pO60MIi MEOUYHOI cecmpu 3 nayieHmamu.

MeTa pocnimkeHH — po3pobumu cmaHOapmu308aHi
PyHKYiI 3 HadaHHs1 Meou4HoT doromoau XBopum Ha Al” meduy-
HoI cecmpu KabiHemy cimeliHo20 nikapsi abo meparesma.

Martepianu i metoau. Ha daHomy emarii pechopmyBaH-
Hs1 MeOUYHOI 2asy3i supiwasibHe micye y 6opomsbi 3 Al 8i0-
BOOUMbCS J1aHyi NepsuUHHOI MeOUKO-caHimapHoI doromoau
(NMMCA). Bioomo, wo ecpekmusHicms i pobomu 3a/1exxumb
BIO 4iMKOI' i y3200)X€HOI KOMaHOHOT B3aeMOOii ciMeliHo20 /i-
Kapsi (OiflbHU4020 meparnesma) ma meoudyHoi cecmpu. Cy-
yacHa Mmeou4Ha cecmpa ambynamopii TMC/A 6epe akmusHy
ydacms y B8CiX emarax opaaHizayii HadaHHs1 MeouyHoI oro-
moau xBopum Ha Al, 30Kkpema bepe yyacmsb y diaezHocmuyi
Al 7nikysa/ibHOMY Mpoyeci, 30iUCHIOE NepBUHHY Mpoginak-
muky Al ma rnposodums oucnaHcepHull Ha2/1s10 3a XBopumu
Ha Arl.

Pesynbratn. Y daHili cmammi roka3aHo nepesazu Ha-
OdaHHs1 MeAUYHOI 0orMoMoau XBOpPUM 3 apmepiasibHO0 2inep-
MmeH3Iier0 pasoM y KomaHoi 3 slikapemM. 3arporioHoBaHO CMaH-
dapm MedcecmpuHCLKOI 00rNoMo2u XBOPUM Ha apmepia/ibHy
2inepmeHsito.

BucHoBKWU. EgpekmusHicmb pobomu /ilaHKUu MepsuH-
HOI" MeOUKO-caHimapHoI dorioMoau 3a/1exxums Bi0 YimkKol i
Y3200)KEHOI KOMaHOHOI B3aeMOoOii cimeliHo20 sikapsi (Oi/lb-

HU4Y020 meparnesma) ma MeOUYHOI cecmpu 3a2a/lbHOI

npakmuku — cimeliHol mMeduyuHu (am6ynamopii NMMC/A).
CyuyacHa Medu4yHa cecmpa bepe akmusHy ydacmb y BCIX
emarnax opeaaHizayii HadaHHs1 MeoduYHoI 00rMoMo2u XBOPUM
Ha Al. Po3pobka cmaHdapmu30B8aHUx ¢hyHKUili 3 HadaHHS
MeOuyHoI doromoau XsopumMm Ha AT MedudHoi cecmpu Kabi-
Hemy cimeliHo20 sikapsi abo meparnesma cripusie nidBUUEH-
HIO IKOCMi Ha0aHHS1 MeOUYHOI doromMoau XBOpUM Ha Al

KntouoBi cnoBa: apTepianibHa rinepTeHsis; MeguyHa ce-
CTpa; NepBMHHA MeAMKO-CaHiTapHa A0NoMora.
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Role of nurses in the providing of medical assistance
to patients with arterial hypertension

N. I. Reha, O. R. Reha
I. Horbachevsky Ternopil National Medical University
e-mail: rega@tdmu.edu.ua

Summary. Hypertension is the most common
chronic disease of cardiovascular system, which affects
people of working age and leads to serious complications
and disability. Blood pressure control is one of the main
points in the treatment of hypertension. In this aspect,
the work of the nurse with patients plays an important
role.

The aim of the study — to develop standardized
functions for the provision of medical care by a nurse in
the office of a family doctor or therapist for patients with
hypertension.

Materials and Methods. At the present stage of the
reform of the medical sector, the primary role in the fight
against hypertension is given to the primary health care
(PHC) unit. It is known that the effectiveness of its work
depends on a clear and coordinated team interaction
between the family doctor (primary care physician) and
the nurse. The modern nurse of the PHC outpatient clinic
is actively involved in all stages of the organization of
medical care for patients with hypertension, in particular
participates in the diagnosis of hypertension, the medical
process, carries out primary prevention of hypertension
and conducts dispensary supervision of patients with
hypertension.

Results. This article demonstrates the advantages of
nursing care for patients with hypertension together with
a doctor. The standard of nursing care for patients with
hypertension is proposed.

Conclusions. The effectiveness of the primary
health care depends on the team interaction between
the family doctor and the nurse. The modern nurse has
active participation in all stages of the organization
of medical care for patients with hypertension. The
development of standardized functions for the provision
of medical care for patients with hypertension nurse
contributes to improving the quality of care for patients
with hypertension.

Key words: arterial hypertension; nurse; primary health
care.
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BCTYN

JocnimxeHHsa, ki npoBoguuca B YkpaiHi 3a
OCTaHHi AeCATUNITTA, BKa3ylTb Ha HEBMWHHE 3pOcC-
TaHHSA MOLUMPEHHSA Ta CMEPTHOCTI Bif, XBOPOO cucTe-
MK KpoBooOGiry [1, 2]. Cepep, HUX BUpilla/ibHe 3Ha-
YeHHA Mae apTepiasibHa rinepteHsisa (Al). MpoTarom
OCTaHHIX POKiB TakoX BigMiyaloTb TEHAEHL0 [0 ic-
TOTHOTO 3poCTaHHA uiel natonorii [1]. Mpobnema Al
[aBHO BUiLLNA 3@ paMKy CyTOo MeanyHoi. CborogHi
BECb CBIT BM3Ha4vae ii fK couiasibHy npodnemy, sika
BMN/IMBAE Ha 340POB’A CYCNiNbCTBA | TPUBANICTb XNUT-
TA rpomMagsH. YkpaiHa He € BUHATKOM: piBEHb NOLLK-
PEHHA LIbOro 3aXBOPHOBAHHA Ta CMEPTHOCTI Bif, HbO-
ro B Haliil KpaiHi AOCWUTb BUCOKUIA [3-5]. MNpoTsarom
OCTaHHIX ABOX AeCATUNITb B YKpaiHi iCTOTHO 3pocna
nowwmpeHicTs (y 2,3 pasa) Ta 3axBoptoBaHicTb (y 1,9
pasa) Ha Al. Halibinblue Li NoOKa3HUKM 3MIHUANCA Y
MiBgeHHomy Ta MiBaeHHO-CxigHOMY palioHax Ykpa-
THM [3]. OCHOBHMMMW MNPUYUHAMW BUHWKHEHHA Ta
nowmpeHHa Al i i ycknagHeHb 3a/mMLalTbCa Kna-
CMYHI YMHHVKN PU3NKY: HAgMipHa maca Tina Ta He-
pauioHasibHe XapyyBaHHS, 3/10BXUBaHHA aslkoronem,
TIOTIOHOKYPIHHSA, HefoCTaTHA i3nYHa akTUBHICTb, a
TaKOX HaLioHa/IbHUIA eKOHOMIYHUIA CTaH Ta Heobi3-
HaHICTb NaLieHTiB | HepalioHaslbHWI NPUAOM aHTu-
rinepTeH3nBHUX cepenHukis [3].

Hecnpuatnuea enigemionoriyHa cutyauis, LWo
cknanacsa B YKpaiHi WoAo rinepToHIYHOI XBOPOOYU i
CNPUYMHEHUX HEK YCK/aAHEHb, BMMArae HeramHoro
BMpILLEHHA Ha AepXXaBHOMY piBHI. B ymoBax pediop-
MyBaHHA CUCTEMM OXOPOHU 340POB’A YKpaiHu oco-
611BOr0 3HaYeHHSA HabyBae 3anpoBaKeHHS AKICHO
HOBUX 3aX0fiB LLOA0 NPOIiSIakTUKN 3aXBOPIOBaHb Ta
LisANbHOCTI 3 hOpMYBaHHS 340POBOI0 CNOCOBY XUTTSA.
3a gaHumm ogilinHoT ctatucTukn MO3, KOXHa TpeTs
NoJMHa [0POCNoro Biky CbOrofHi cTpaxaae Big Arl.
LLlopiyHO Npuv 3BEpHEHHI Ntoael ynepLue A0 NiKyBaslb-
HO-NPOMINaKTUUYHUX 3aKnafiB BUABNAETLCA MOHA/,
1 mnH xBopux Ha Al [5]. A" € O4HUM i3 OCHOBHUX YMH-
HVKIB CepLeBO-CYAMHHUX 3axBOpoBaHb. Bigomo, wo
HasBHICTb BMCOKOro aprepiasibHoro tucky (AT) npo-
BOKY€E Ta NPULLBUALLYE PO3BUTOK aTePOCK/IEPO3Y, LLUO,
y CBOIO Yepry, cyTTeBo (y 3—4 pasu) niaBuLLyEe 3axBO-
proBaHIiCTb Ha ileMiyHy XBOpOOy cepus Ta iHCYy/bT, a
TaKOX Ha CepueBy Ta HUPKOBY HeJOCTaTHICTb, B 7 pa-
3iB YacTille CNpUYMHAE MOPYLUEHHSA MO3KOBOIO KpO-
BOOOIry. AKLLO npoaHanisyBatn CTPYKTYpy 3arasibHol
CMEpPTHOCTI HaceneHHA YKpaiHu, CTae O4eBUOHUM:
66,3 % cmepTeil € HAcNiAKOM XBOPO6 CMCTEMU Kpo-
BOOOiIry. ToMy yCyHeHHs Arl, sika € BaroM1UM YMHHKKOM
3MEHLUEHHS PU3KKY CepLeBO-CYAMHHUX 3axBOpIo-
BaHb, CNPUATMME MONIMNWEHHIO CTaHy 340POB’A Cyc-
ninbcTBa B Uisiomy [4].

He BUk/IMKae CyMHiBIB, L0 ycnilHa 6opoTbba 3 Al
MOXUIMBa. [jarHoCcTMKa LbOro 3aXBOPKOBAHHA He Mo-
Tpebye BeNMKMX 3artpar, NpoTe 3HAYHUX eKOHOMIYHMX
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30UTKIB 418 [epxaBu 3aBfat0Tb BUTPATW, MOB’A3aHi
3 NnikyBaHHAM | peabiniTaLjielo 3asHavyeHoi Kareropii
XBOPUX (Jlikapcbki npenapartn, obnafHaHHA, Menuny-
HWIA NepcoHasl, aMmopTM3aLlisi OCHOBHUX (DOHIB TOLLIO).
AHani3 NoKa3sHKiB MOLLUMPEHHS, 3aXBOPIOBAHOCTI, iHBa-
NiQHOCTI Ta CMEePTHOCTI Bif, CepLEBO-CYANHHNX XBOPOO
CBIYMTb, L0 3HAYHA TX YaCcTUHa Npunajaec Ha npaues-
JaTHW BIK. | 3 KOXXHUM POKOM rinepTeHsisa «Mosogie»
[5]. B YkpaiHi, 3a gaHumun enigemionoriyHux Aocni-
[KEHb, CTaHAapTN30BaHNli 3a BIKOM MOKa3HMK NOLUK-
peHocTi Al cepefi npaue3faTtHoro HaceneHHs Ykpainu
cTaHoBUTb 34,1 %: cepepf, 4onosikiB — 34,7 %; cepef
XIHOK — 33,4 %. HasBHICTb NigBULLIEHOTO TUCKY SK 3a-
XBOPIOBaHHA 3HatoTb nmwe 46,9 % cinbebkux i 85,1
% MICbKMX MeLLKaHLiB, NiKyTbCA BiAMNOBIAHO YCbOIO
12,4 Tta 61,2 %, 3 HUX edekTMBHO — 6,2 Ta 20,5 %.
OTXe, cutyauis Woao KoHTponto Al He3a40BiflbHa 5K
Y CiNbCbKii MOMyNALi, Tak i B MiCbKiil, TPOTE B CifIbCbKIiA
MicLleBOCTI BOHa BKpaii Hecnpustnuea [4, 5].

MeToto gocnigxeHHA 6yno po3pobuTtn ctaHaap-
TW30BaHi (PYHKLIT 3 HaJaHHA MeaUYHOT JONoMOru Me-
ANYHOT cecTpu KabiHeTy cimeliHoro nikapsa abo Tepa-
nesTa xBopum Ha Al

MATEPIANW | METOAU

Ha cborogHilHbOMy eTani pecopmyBaHHA Me-
OVYHOI ranysi BupilansHe micue y 60poTtb6i 3 Al Big-
BOAMUTLCA NaHLi NepBUHHOI MeUKo-caHiTapHoi fomno-
morv (MMCL). Bigomo, Wwo edekTnBHICTbL i poboTK
3a1eXUNTb Bif YiTKOI | y3rofpKeHoi KOMaHHOT B3aEMO-
4ii cimeiHoro nikaps (4inbHMYOro TepanesTa) Ta Me-
OVYHOT cecTpu [6].

CyyacHa Mepgu4yHa cecTtpa amb6ynaropii NMMC/
6epe aKTMBHY yyacTb Y BCiX eTanax opraHisauii Ha-
JaHHA MeanyHOoT gonomorn xsopum Ha Al 30kpema
6epe yyacTb y giarHoctuui Al nikyBasibHOMY npoue-
ci, 34ilicHi0e nNepBWHHY npodiinakTuky Al Ta NpoBo-
OWTb gucnaHcepHwii Harnsg, 3a xsopumu Ha Al [7].

PE3Y/IbTATU TA OBIrOBOPEHHA

Hasogumo npumipHi 060B’A3KN MefUYHOT CecTpu
3arajibHOI NPaKTUKK — CiMeliHOi MeanuuHu (ambyna-
Topii MMCA).

CraHfapTn3oBaHi OyHKUiT 3 HajaHHA Men4YHOI
[0NoMOrn MefuyHOT CecTpy 3arasibHoT NPakTukn — Ci-
MeliHOT MeauumHy (ambynatopii MMC/) xsopum Ha AT’

1. OpraHi3auis HagaHHs MeAWYHOI AOMOMOIMn
MeANYHOI cecTpu XBopumM Ha Al

MepanyHa cectpa:

1.1 Bepe cnucok nauieHTiB 3 Al' Ans npoBefeHHs
AvcnaHcepHoro Harnagy. Cnncok BKIKYaE HaCTYMHY
iHbopMaLito: npi3BuLLe, iM'A, N0 6aTLKOBI, AaTy Hapo-
[KeHHsA (Y dhopmarTi A4.MM.pppp), agpecy peectpawii
Ta NPOXMBaHHSA, KOHTaKTHWI TenedoH, AiarHos, npu-
MITKW (fogartkosa iHhopmau,is).
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1.2. Pa3 Ha pik Hagae nauieHTy IHdopmauiiHunii
NUCT ANs nauieHTa 3 apTepiasibHoK rinepTeHsier,
npo WO pobuTb 3anuc y MeAUYHIn JoKyMeHTaL,i.

1.3. Bonogie MeToAVKOK BUMIpHOBaHHS apTepi-
&/TbHOIO TUCKY.

1.4. 3a npu3HayeHHAM nikaps BUMiptoe AT navi-
€HTaM Ha npuiiomi.

1.5. Buknukae Ha ornsag, nauieHTis i3 gucnaHcep-
HOI rpynu 3a BKa3iBKOKO NiKaps.

1.6. O6umcnoe iHANKATOPWU AKOCTI MeAUUHOI [0-
Nnomoru.

2. NepBuHHa npodpinakTuka Al MegU4HOIO ce-
cTpoto.

MepanyHa cectpa:

2.1. Bumiptoe AT navjieHTam.

2.2. Bumiptoe naujieHTam 3a BKasiBKOW Jlikaps
Macy Tifa, 3piCT Ta OKPYXHICTb TauTil.

2.3. Hagae iHthopmauito Woao AoTpUMaHHS 340-
pPOBOro Cnocoby XUTTA (PEKOMEHAYE He KypuTu, 06-
MeXyBaTW BX1BaHHA asIKOronto, HopmarisysaTu macy
Tina Towo).

3. AiarHocTtuka Al MeANYHOIO CeCTPOIO.

MepanyHa cectpa:

3.1. Bunucye HanpaB/ieHHs Ha 0OCTEXEeHHS Bif-
MOBIZHO [0 NpU3HaYeHb Jlikaps.

3.2. lWlogHsa o BCcTaHOBAEHIl rovHi 3abupae pe-
3y/bTatv aHanisis.

3.3. WopaHa iHthopmye nikapa Npo 3MiHU (AKLWO
BOHW €) B pOOOTI K/IHOYOBUX NYHKTIB HaJaHHA Meany-
HOI Jornomoru.

4. NikyBaHHA Al MegU4HOIO CECTPOIO.

MepanyHa cectpa:

4.1. Po3’ACHIOE NaujeHTy 0CO6/IMBOCTI NoAasIbLLO-
ro po3BUTKY XBOPOOW, HaJae pekoMeHaauii Wwoao 3mi-
HY CNocoBy XUTTSA, XapyyBaHHS, (i3UYHOT aKTUBHOCTI.

4.2. PekoMeHAye OOTpUmyBaTuca Aietn 3 obme-
YXEHHSIM CMOXMBaAHHSA KYXOHHOI Coni, CONoAoLLiB, Ha-
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CUYEHUX XMPIB Ta 36iNbLUEHHAM BXMBaHHA (DPYKTIB
Ta OBOMiIB.

4.3. 3a0x04ye nauieHTiB 40 CaMOKOHTPOsIO AT.

5. lucnaHcepHUii Harnsa[ MeguvHoil cecTpu 3a
XBopumMmu Ha AT.

MepanyHa cecTpa:

5.1. 3anoBHIOE KOHTPOJSIbHI KapTU AUCNaHCepHOro
Harnagy.

5.2. Befe KapTOTEKY KOHTPONIbHUX KapT AMCnaH-
cepHoro Harnagy (dopma Ne 030/0).

5.3. BiAnoBsigHO A0 NpU3HaYeHb Nikaps 3anpoLuye
nauieHTiB Ha Npuitom 3a TpU A06U A0 PeEKOMEH0Ba-
HOro orniagy.

5.4. Bunucye HanpasneHHA Ha 06CTeXeHHA Bif-
MOBI4HO A0 NPU3HaYeHb fikaps.

5.5. 3anoBHIOE O0BIAKN 418 OfEPXaHHSA MyTiBKK
(cdbopma Ne 070/0) Ha caHaTOPHO-KYPOPTHE NiKyBaHHS
3a NpU3HAYEeHHAM nikaps.

5.6. 3anoBHE caHaToOPHO-KYpPOPTHI kapTn (dhop-
ma Ne 072/0).

BNCHOBKU/

1. EdpeKTuBHICTb POBOTH NaHKN NepBUHHOI Mean-
KO-CaHiTapHOI JOMOMOIM 3a/1eXUTb Bif, YiTKOI i y3ro-
[KEeHOI KoMaHAHOI B3aeMogji cimeliHoro sikaps (4inb-
HMYOro TepaneBTa) Ta MeAM4YHOI CecTpu 3arasibHol
NpakTUKN — cimeiHol MeguumHu (ambynatopii MMCL).

2. CyyacHa mMeamyHa cectpa b6epe akTVBHY yyacTb
y BCiX eTanax opraHisauii HafaHHsa MeguyHoT LoNoMOoru
XBOPWM Ha AT, 30kpema y fiarHoctuui Al nikyBasibHOMY
npoueci, 34ilicHoe NepBMHHY npocpinaktuky Al Ta npo-
BOAUTb AVCNAHCEPHWIA Harnsg, 3a XBopummn Ha Al

3. Po3pobka crtaHAapTM3oBaHUX (OYHKLIA 3 Ha-
OaHHA MefMYHOI fonomMorn Xxsopum Ha AlC meguyHol
cecTpu kabiHeTy cimeliHoro nikaps abo TepaneBTa
cnpuse NigBULLEHHIO AKOCTI HAAAHHA MeANYHOT A0MNo-
MOru Xxsopum Ha Al

€. IN. CsaiweHko, A. E. barpiii, . M. €Ha [Ta iH.] // ApTepu-
anbHas runepreHsnsa. — 2012. — Ne 1(21). — C. 96-119.

5. YHichikoBaHWii KNiHIYHUI NPOTOKON MeAUYHOI AoMo-
Moru. ApTtepiasibHa rinepteHsis. lNMepsuHHa MeanyHa [ono-
Mora (gorocnitTanibHuiA etan). BTopuHHa (cneujanizoBaHa)
mMeamnuHa gonomora (2012 pik) // ApTepuanbHas runepTen-
3ma. — 2012, — Ne 1(21). — C. 67-95.

6. Bepbiubka /1. A. Ponb meanyHOi cecTpu B npo-
dhinakTui apTtepiasibHOT rinepTeHsii / J1. {. Bepbiupka,
C. O. Actpemcbka // MeacecTpuHcTBO. — 2015. —Ne 2. — C. 5-7.
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Teproninvcokuii HayioHanvHuil meouuHuil ynieepcumem imeni I. A. Topoauescokoeo MO3 Ypainu

CTPYKTYPHO-IIPOCTOPOBE PEMOJE/TIOBAHHA CYAVMTHHOTO PYCJIA
3ATHIX KIHIIIBOK IIIYPIB ITPYI TOCTPIN IIITEMII

CTpYKTYpHO-NpOCTOPOBE peMoAeNtoBaHHA CYAUHHOrO
pycna 3afHix KiHLiBOK LypiB Npy rocTpii iwemii

A. T. TeneB’sik, . P. Cenbcbkuii, O. M. FepmaH,

M. B. Owak, B. IN. Cenbcbkuit

TepHoninbCbkul HayioHasibHUl MeduyHUU yHisepcumem
imeHi I. 5. Nopbayescbkozo MO3 YkpaiHu

Pestome. ApmepiasibHi mypHIiKemu WUpPOKO 3acmocosy-
oMb Y KAIHIYHIG Apakmuyi npu aH2io- ma apmporn/iacmukax,
a rpu nopaHeHHsIX KiHYiBKU IX BUKOPUCMAaHHS HepPIoKo Bio6Y-
BAEMbCS 3a XUMMEBUMU rloKazaHHsIMU. 1ic/iss 3HImmsi myp-
Hikema | BIOHOB/IEHHSI KPOBOMOCMayaHHs1 KiHYiBKU BUHUKAE
b6a2amohakmopHe YPaXkeHHs1 iemizosaHuUx ma sidoasieHuUx
BIO Micyst iuemil mKaHUH, sike ompuMasio Ha3sy iWeMiYHO-pe-
nepgpysitiHoao cuHopomy. pome cmpykmypHO-rpocmMoposa
rnepebyodosa apmepia/ibHO20 pyc/ia KiHUYIBOK Mpu po3sUmKy
0aH020 CUHOPOMY 3a/TULIAEMbCS MA/I0BUBHEHOKO.

Meta pocnimkeHHA — BCcmaHoBUMU 0CO6/IUBOCMI
CMpYyKMYypPHO-POCMOPOB020 pemodestosaHHs apmepili 3a-
OHIX KIHUYIBOK wWypis ripu 2ocmpili iwemil, CripuquHeHil Haknia-
OaHHsIM apmepia/ibHO20 OXayma, ma HacmyrHit penepabysii.

Marepianu i metogu. [IposedeHO peHmaeHaHaiozpa-
hidHe ma MopghoMmempuyHe OOC/IOXEHHS apmepiabHUX
CYOUH 3a0Hix KiHyiBok 30 wypis 3a yMoB8 ekcriepuMeHmasib-
HOI' 20cmpor iwemii. Y KOHMposbHIl 2pyrni 6y/710 6 iHmak-
MHUX mBapuH. ocmpy iwemito CrPUYUHSIU W/ISIXOM Ha-
K1adaHHs1 2ymosux oxaymis SWAT wWupuHo 5-6 MM Ha
3a0Hi KIHYIBKU MBapUH, Ha PiBHI NaxsuHHOI ck1a0Ku npomsi-
20M 2 200 rid miorneHmasio8uM 3HEOO/I0BaHHSIM, a pernep-
¢hy3ir0 MOOe/Ba/Iu W/ISIXOM 3HIMMS mypHikema.

Mpocmoposy opaaHizayito apmepili sug4asiu y cyouH-
HUX po3aasiy)eHHsX (mpiliHukax): y cmeaHosil OisHYi — 8
Micyi pO30BOEHHST M’I30801 2i/1KU, Y MIOKOAIHHIU OisHYI — B
Micyi 6ichypkayii M’s13080i KpaHia/ibHOI 2i/IKU, & 8 20MI/IKoBIl
— ¥ Micyi nooiny nioKoiHHOT apmepii Ha KpaHia/lbHy ma Ka-
yoasibHy Be/IUKO20MI/IKOBI apmepii. Y cyOUHHOMY mpitHUKY
BUMIprOBasiu diamempu OCHOBHO20 cmosbypa, moscmiwoi
i MOHWOI apmepiasibHUX 2i/10K, CyMapHUl Kym 2a/1y)KeHHSs
apmepili ma o20 Ck/i1aodos8i YaCmuHU — Kym BIOXU/IEHHS
moBscmiwoi i MOHWOI 2i/10K.

Pe3ynbratn. Pesysimamu mMopghoMempuyHUX O00C/i-
OXeHb BCMAaHOBU/IU CMPYKMYPHO-MPOCcmMopose pemode-
JII0BaHHST apmepiasibHo20 pycsia 3a0HiX KIHYIBOK Wypis y
cmezHOoB8Il, MiOKOoMIHHIT ma 20MifIkosil OifIsiIHKax KiHYisKu
HWx4Ye Micysi HaksadaHHs apmepia/lbHo20 mypHikema. B
apmepiasibHUx mpiliHukax skasaHux Oi/ITHOK KiHUIBKU BUSIB-
JIeHO 36i/IbUWEHHS NepecidyHo20 diamempa OCHOBHUX CmMoB8-
6ypis apmepili, sike docsi2asio Makcumymy 4depe3 1 0oby

©A. T. Tenes’sik ma iH., 2019
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Structural-spatial remodeling of vascular bed of hind
limbs in rats at acute ischemia

A. T. Televiak, P. R. Selskyy, O. M. Herman,
M. V. Yushchak, B. P. Selskyy

I. Horbachevsky Ternopil National Medical University
e-mail: totel@ukr.net

Summary. Arterial tourniquets are widely used in clini-
cal practice for angio- and arthroplasty, and by the injury
of the limbs their use is often occurring according to vital
indications. A multifactorial lesion of tissues both ischemic
and distant from the site of ischemia, known as the isch-
emia-reperfusion syndrome arises after removing the tour-
niquet and blood supply restoration to the limb. However,
the structural-spatial restructuring of the arterial bed of the
extremities by the development of this syndrome remains
little studied.

The aim of the study — to establish the peculiarities
of structural-spatial remodeling the arteries of the rat’s hind
limbs by acute ischemia, caused by the application of an
arterial tourniquet.

Materials and Methods. The X-ray angiography and
morphometric study of the arterial vessels of the hind limbs
of 30 rats under condition of experimental acute ischemia
was performed. There were 6 intact animals in the control
group. Acute ischemia was caused by application of SWAT
rubber bands on the hind limbs of animals, 5—6 mm in width,
at the inguinal fold level within 2 hours under thiopental
anesthesia. A reperfusion was modeled by removing the
tourniquet.

The spatial organization of the arteries was studied
in vascular branchings (tees): in the femoral area — at the
place of the bifurcation of the muscular branch, in the pop-
liteal area — at the site of bifurcation of the muscular cranial
branch, and at the tibial area — at the site of the division of
the popliteal artery on the cranial and caudal tibial arteries.
In vascular tee the diameter of main trunk, the diameters of
thicker and thinner arterial branch, the total angle of arterial
branching and its components — the angle of deflection of
thicker and thinner branch were measured.

Results. Results of morphometric studies have estab-
lished structural-spatial remodeling of the arterial bed of hind
limbs of rats in the femoral, popliteal and tibial areas of the
limb below the site of arterial tourniquet overlay. In the arte-
rial tees of these areas of the limb an increase of average
diameter of the main trunks of the arteries, which reached
a maximum after 1 day of the experiment, was revealed.
Thus, a maximum increase of diameter of the main trunk
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ekcriepumeHmy. Tak, MakcumasibHe 3pocmaHHs diamempa
OCHOBHO20 cmosbypa mpiliHuka 8 cmeaHosill Oi/IHYi cma-
Hosuso 13,11 %, y nioko/iHHIU OinsiHyi — 13,95 %, a 8 20-
Misikosili — 14,99 % (0151 8cix p<0,05) NMopisHSHO 3 2pyror
KoHmposo. [Npu ybomy 36i/1bWyBascsi diamemp sik moscmi-
woi, mak i (6i/1bWor Mipor) MOHWOI MPIUHUKOBOI 2i/IKU.
OO0HoYacHo BUSIB/IEHO 306i/IbWEHHS] 3a2a/lbHo20 Kyma 2a-
JIY)XKEeHHS O0YIPpHIX 2i/10K 8 cmeaHosill dinsHyi Ha 9,02 %, 8
MiOKO/IIHHIU OinsiHYi — Ha 8,89 %, a y 2omisikosil — Ha 6,36 %
MOPIBHSIHO 3 2PYOK KOHMPOsIO (0715 BCix p<0,05), 6i/lbLWO
MIpOK YHAC/iOOK 36i/IbWUEHHS BIOXU/IEHHS MOHWOI 2I/IKU.
Yepes 14 0i6 penepchy3ii MopghoMemMpPUYHI MOKa3HUKU MO-
Bepmasiuch 00 PiBHSI 3Ha4YeHb KOHMPO/ILHOI 2pynu.
BUCHOBKWU. Pe3sysibmamu peHmeeHaHzioepahidHo20
ma MopghoMemMpUYHO20 O0C/IIOXEeHb MIOMBEPIXYomb pe-
MoOesitoBaHHs apmepili 3a0HIX KIHYIBOK Wypis y pe3y/ibmami
PO3BUMKY 8 GOC/IIOHUX MBAPUH ieMiYHO-pernepy3itiHo20
CUHOpOMY, siKe NpPOoSBNANOCA 30i/bLUEHHAM MNepeciyHoro
JAiameTpa OCHOBHUX CTOBOYpIB apTepili CyAMHHUX TPINHUKIB
Ta 36iNbLUEHHAM KyTa rany>XeHHs Ao4ipHiX rifnok. Mpu ubo-
MY BUSIB/IEHO 30i/IbLLUEHHAM AjaMeTpiB i KYTiB BiAXUIEHHS AK
TOBCTILLOT, Tak i (6ifIbLUOI MiPOH) TOHLLOT TPIHNKOBOT Fi/IKN.

KnrouoBi cnoBa: roctpa ilemis; penepdysis; aprepis; cy-
OVHHWI TPIHUK; peHTreHaHriorpadis; pemofentoBaHHs.

BCTYN

ApTepiasibHi TYPHIKETU LUMPOKO 3aCTOCOBYHOTH Y
KMIHIYHIA NpakTWLi Npy aHrio- Ta apTponsacTvkax, a
B 60/0OBMX YMOBaX NPU MOPAHEHHSX KiHLIBKM iX BUKO-
pyYCTaHHSA HepigKo BifOyBaETbLCA 3a XUTTEBUMM MOKa-
3aHHAMM [1-3]. [icnsa 3HATTA TypHiKeTa i BiAHOB/IEHHSA
KpoBOMocTayaHHS KiHLiBKM BUHMKAE GaratohakTopHe
YpaXXeHHs illeMi3oBaHUX Ta BigganeHux Big, micus
iLIeMii TKaHWH, ike OTPUMasIo Ha3By iLLleMiYHO-penep-
doysiliHoro cuHgpomy [4, 5].

BMBYEHHIO CTPYKTYPHUX 3MiH reMOMIKPOLMPKY/ISA-
TOPHOTO pycna Ta M'SKUX TKaHUH KiHLiBOK Npu pO3BU-
TKY 4@HOro CUMHAPOMY MPUCBAYEHO HU3KY AOC/iIKEHb
[6, 7], npoTe CTPYKTYPHO-NPOCTOPOBE PEMOLEOBAH-
HA apTepiasibHOro pycna KiHLiBOK NPy po3BUTKY iLle-
Mii-penepdysii 3aMWaeTbCa MaslIoBYBYEHUM.

MeToro gocnigxeHHA 6yNno BCTaHOBUTU 0CO6/IU-
BOCTi CTPYKTYPHO-NPOCTOPOBOr0 PeMOAE/OBaHHSA ap-
Tepili 3a4HIX KIHLIBOK LLypiB NPW rOCTPIA KOMNPECITHIi
iLuemii, CnpuYMHeHIi HaknagaHHAM apTepiasibHOro
TYpHikeTa, Ta HacTynHili penepdysii.

MATEPIANN | METOAN

MpoBefeHO peHTreHaHriorpagiyHe Ta Mopdo-
MEeTpUYHe AocnigxeHHs apTtepiin 30 LypiB 3a ymoB
eKcrnepuMeHTasibHOI ToCTpOoI iwemii-penepdysii. Y
KOHTPOSIbHIA rpyni 6yno 6 iHTakTHUX TBapuH.

JocnigkeHHs NnpoBefeHo 3 JOTPMMaHHSAM OCHOB-
HUX NOMOXeHb MpaBua NpPoBeAeHHS POBIT 3 BUKOPUC-
TaHHAM eKCrnepuMeHTaslbHUX TBapwuH, 3aTBepxe-
HUX Yka3oMm MO3 Ykpainu Ne 753 Big 12.08.1997 p.,
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of the tee in the femoral area was 13.11 %, in the popliteal
area — 13.95 %, and in the tibial — 14.99 % (for all groups
p<0.05) in comparison with the control group. Herewith, the
diameter of both thicker and (to a greater extent) thinner tee
branch increased. Simultaneously an increase of the total
branching angle of subsidiary branches in the femoral area
by 9.02 %, in the popliteal area — by 8.89 %, and in the tibial
area — by 6.36 % in comparison with the control group (for
all p<0.05) was found, which was to a greater extent due to
the increasing in the deviation of the thinner branch. After
14 days of reperfusion, the morphometric indices returned
to the control group level.

Conclusions. The results of X-ray examination and
morphometric study confirm the remodeling of the arteries
of the rats hind limbs as a result of the development of
ischemia-reperfusion syndrome in experimental animals,
which was manifested in increasing of the average dia-
meter of the main trunks of the arteries of the vascular tees
and in increasing of the branching angle of the both subsi-
diary branches. Herewith, an increase of the diameters and
deflection angles of both thicker and (to a greater extent)
thinner tee branch was revealed.

Key words: acute ischemia; reperfusion; artery; vascular
tee; X-ray angiography; remodeling.

KoHBeHLii Pagy €Bponu Mpo OXOPOHY XPebeTHUX
TBApPWH, AKi BUKOPUCTOBYIOTLCA B €KCNepuMeHTax Ta
HLWMX HayKoBUX uiniax (1986), Ykazy MO3 Ykpainu
Ne 281 Big 01.11.2000 p. «[po 3axo4u 3 NofabLIOro
BLOCKOHaJIEHHS OpraHi3aLiliHnx HopM po60TH 3 BUKO-
PUCTaHHAM eKCrepuMeHTasIbHUX TBapuH» Ta 3akoHy
YkpaiHn No 3447— IV «[po 3axucT TBapWH Bif, Xop-
CTOKOrO MoBOpKeHHA» (2006).

FocTpy ilWemilo BUKIMKaNN LWIAXOM Hak/lafaHHA
rymoBux mkrytis SWAT wWupuHoO 5-6 MM Ha 3afHi
KiHLiBKM TBapWH Ha PiBHI NAXBUHHOI CK1aku nig, Tio-
neHTas-HaTpiEBNM 3HeBOONOBaHHAM. Penepdyy3iiiHuii
CVHAPOM MOZENI0BA/N LUMAXOM 3HATTA TYpPHiKeTa ye-
pe3 2 rog, nicns noro HakagaHHs.

Mg yac ekcnepumeHTy TBapuH noginnnm Ha 5
rpyn AocnifXeHHsa. Mogfesb paHHbOro MocTiemiy-
Horo nepiogy 6yno npeacTas/ieHO rpynamuy TBapuviH
i3 penepdysiiHumn 3miHamm yepes 1 rog, 2 rog Ta
1 poby nicnsa 3HATTA TypHikeTa, a Mofesb Mi3HLOro
nepiogy — rpynamu TBapuH 3 penepdysieto vepes 7
Ta 14 fi6 (no 6 wypiB y KOXHiii). EBTaHasilo TBapuH
3MjACHIOBa/IN LU/IAXOM AekaniTauil nifg TioneHTan-Ha-
TpieBMM 3HEOONHOBAHHSAM.

MpocTopoBy oOpraHizauito apTepiasibHOro KpoBoO-
HOCHOro pycrna 3afHiX KiHLUiBOK BMBYa/u 3a A0no-
MOrOK KOHTPACTHOI peHTreHaHriorpadii. ¥ rpyaHy
YyacTMHY aopTu 3a gornomorow 20 M wnpuua ye-
pes kateTep BBOAUAN 5 % PO34MH amiaky A58 npo-
MUBaHHS CYAMHHOro pycna, mMicns 4oro npoTArom
15-20 xB [0 Big4yTTA OMNOPY NOPLUHSA BBOAW/IN PEHT-
TeHKOHTPACTHY peyoBuMHY (Migirpita BogHa CycneHsis
OpiGHOAMCNEPCHOTO CBUHLIEBOTO cypuka). OTpumaHi
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npenapaTy npomMmsann nif NPOTOYHO BOAOK Ta ¢ho-
TorpachyBasim B nepeaHbO-3a4Hi Npoekuii 3a fono-
MOTOK LMPPOBOro peHTreHiBCLKOro anapara.

MpocTopoByY opraHisaLito CyanHHOTO pycra 3agHixX
KIHLIBOK LLlypiB BYBY&UIN, BUKOPUCTOBYOUM METOANKY,
onucaHy |. €. NepacumMiokom Ta cnisasT. [8]. Bumipto-
BaHHS CTEpPeOMETPUYHMX NapameTpiB CYANHHUX TPii-
HVKIB Y CTErHOBIN i NiAKOMIHHINA AinsaHKax NpoBOAUAN B
MiCLli PO3[,BOEHHA M’A30BO- Ta M'A30BOI KpaHiaslbHOI
apTepiii (HanbinbWNX apTepiasibHNX TiNIOK BKasaHMX
JINSHOK), a 'y TOMINIKOBIW AinsHLi — B MicLi noginy nig-
KONIHHOT apTepii Ha KpaHiasibHy Ta KaygaibHy Benu-
KOroMmisiIKoBi apTepii.

Y cyonHHOMY TPIHUKY 3A4iACHIOBa/IN BUMIPHOBaH-
Hs AiameTpa 0CHOBHOro cToBoypa (f,), ToBCTilwoi (4, )
i TOHWOT (A,) TiNIOK, CyMapHWiA KyT rasly)KeHHsi apTe-
piii (@,) Ta MOro CKNaAoBi YACTUHU: KyT BiAXW/IEHHS
TOBCTILWOI (@) i ToHWOI (@,) rinok. Ha nigcrasi BuMmi-
ptOBaHMX XapakTepucTuK TpilHMKa po3paxoByBasiv
koediuieHT acumeTpii (H,) 3a chopmynoto: H, = [.2 /
(ﬂllz + ﬂlzz)'

BumiptoBaHHA fiameTpa apTepili y TpiliHuKy 6ins
X YCTb Ta KyTIiB rafly>xeHb NpoBOAW/M 3a [0NOMOroH
3a [0NOMOrot NporpaMHoro 3abesneyeHHa 418 06-
pobku i aHani3y 306paxeHb SEO Image Lab dhipmu
«Sumy Electron Optics».

CratuctuyHy o6pobky martepiasly nNpoBOAWIN 3
BUKOPUCTaHHAM nakeTa nporpam «Microsoft Excel»
(Microsoft Office 2007). BusHayann Taki NMOKasHUKU:
cepegHe apudmetnyHe (M), cepefHE KBapaTuyHe
BigXUNeHHa (0) | NOMWUIKY cepefHboro apudmMeTmy-
Horo (m). BukopvcToByBann MeToamM HenapameTpuy-
HOI cTaTUCTUKK. Mpu UbOMY CTATUCTUYHY 3HAUYLLICTb
NoKasHuKiB BU3Havyaum 3a U-kputepiem MaHHa—Y'THi.

PE3Y/NIbTATU TA OBIrOBOPEHHA

3a [,oNoMOro peHTIeHKOHTPACTHOrO aHriorpadiy-
HOro AOCNIIKEHHSA BUABMEHO CTPYKTYPHO-NPOCTOPOBE
pemMofentoBaHHA apTepiasibHOro pycna 3afHix KiHLiBOK
LLypIB y CTETHOBIIA, MiAKOMAIHHIA Ta rOMINIKOBIN AinsiHKax
HVXYe Micus HaklaflaHHA apTepianibHOro TypHiIKeTa.
Mpw Bi3yanbHOMY aHasli3i peHTreHaHriorpam y TBapuviH
paHHbOro penepduysiliHoro nepiogy BigMmidyany He3Ha-
YHEe PO3LUMPEHHA BEVKMX apTepiil 3aAHbOI KiHLiBKM,
AKe fJocarasio Makcumymy yepes 2 rog i 1 foby pe-
nepdyaii, Ta NnomMipHe 36iaHEHHA CyAMHHOIO PUCYHKa B
nepudhepinHnX AinsHKax apTepiasibHOro pycna nopis-
HSIHO 3 TPYMOI0 iHTaKTHUX LWypiB (puc. ).

Mpu MmopdhomeTpii y BKa3aHUX AiNIAHKaX KiHLiBKM
BUSABNEHO 36i/bLUEHHS NepeciyHoro Adiamerpa OCHO-
BHUX CTOBOYpiB apTepiil, WO YTBOPKOKTb CYAWHHI
TPIHWKNY, Sike BUHMKaO BXe Yepe3 1 rog penepdoysii
i jocsarasio MmakcuMymy vepes 1 foby ekcnepyMeHTy
(tabn. 1).

Tak, 3HauyLLle MakcMasibHe 3pOCTaHHA giameTpa
OCHOBHOrO CTOBOYpa apTepiaslbHOro TpiiiHMKa B CTer-
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HOBIN AiNsHUi cTaHoBuno 13,11 %, y NigKoNiHHIA Ai-
naHui — 13,95 %, a y rominkosiii — 14,99 % (ana BCix
p<0,05) NOpPIBHAHO 3 rPynoK KOHTPo. Mpu UboMy
diameTp TOBCTILWOT iKMW 36inblyBasca Ha 9,08 %
(p<0,05), 12,75 % (p<0,05) Ta 8,35 % (p>0,05) y cTer-
HOBI, MiAKOMIHHIA Ta rOMINKOBIA AiNAHKAX KiHLiBKM
BiANOBIAHO. BinbL BUpaxeHNm 6yno 36i/1bLLEeHHS ne-
peciyHOro giaMetpa TOHLLOT apTepiasibHOI MifIkK1 — Ha
17,89 % (p<0,005) y cTerHoBiin AinsHui, Ha 17,70 %
(p<0,05) — y nigkoniHHin Ta Ha 17,88 % (p>0,05) —
y TOMINIKOBIV AinAHLI KiHUIBKW. Mpy LbOMYy BUSBIEHO
3HauylLLle 3pocTaHHA KoeqilieHTa acumMeTpii B CyauH-
HUX TPIHUKaX y CTerHoBin ainsaui Ha 10,90 %, y nia-
KONiHHIN — Ha 7,70 %, a B romisikoBin — Ha 8,15 %
(ons Bcix p<0,05). 3pocTaHHA JaHOro koediuieHTa
CBifUNTb NPO 36i/IbLLUEHHSA AjaMeTpa AOYipHIX rinokK y
CYOUHHUX TPINHMKaX GiNbLIOK MIPOH 3@ PaxyHOK TOH-
LLIOT TiNKK.

306iNbLUEHHA KyTa rasly)XeHHA apTepiasibHUX /10K
CYAUHHOrO TpiliHuKa (Tab/1. 2) A0CAT10 MakCUMasibHO-
ro 3Ha4YeHHs y TBapWH i3 penepdysieto yepes 1 noby
i 6yno B Uil Tpyni CTATUCTUYHO 3HAYYLWMK AN1A @,
Ta @,. 30Kpema, 3arasibHuii KyT rasly>XeHHsl [OoYipHiX
rinok 36inbLUyBaBCs B CTErHOBIN AinsHLi Ha 9,02 %, vy
nigkoniHHil — Ha 8,89 %, a y rominkosiii — Ha 6,36 %
(ons Bcix p<0,05) NOPIBHAHO 3 TPYNOK KOHTPOJIHO.
36iNbLUEHHS KyTa rany>XeHHs AoYipHIX apTepiit 6inb-
WO MIpOK 3yMOBMIEHO 36i/IbLUEHHAM BiAXWUEHHS
TOHLLIOT TifIKK, A1 AAKOI 3pOCTaHHA @, 6y/10 cTaTtucTny-
HO [OCTOBIpHE B YCIX Oi/IAHKaX KiHLiBKM Yyepes 2 rof,
penepduy3ii: B AiNAHUi cTerHa — Ha 14,18 %, B nia-
KONIHHIW JinsHui — Ha 9,52 %, a B roMisIKOBIil cknasio
10,74 % nNOpPIBHAHO 3 KOHTPOJIbHOK rPYMnow TBapuH
(ans Bcix p<0,05).

Puc. ApTepiasibHe pycrio 3afHix KiHUIBOK Llypa uvepe3
2 rof MofenboBaHol iwemii-penepdysii. Po3LWMpeHHs Ma-
ricTpasibHUX apTepiii Ta 36iAHEHHA CYAMHHOTO PUCYHKa B
nepudepiiHnx AinsHKax y npasili ilUeMI30BaHiA KiHLIBL.
doTorpacpisi KOHTPACTHOI peHTreHaHriorpamu.
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Tabnuusa 1. MNokasHKM JiameTpa 0CHOBHOTO CToBOYpa (L), TOBCTIWOi (4,) Ta ToHWoi ([,) rifIoK CYAMHHOrO TPiiiHKKa, Koe-
thitienTa acumeTpii (H,) y pisHi nepiogw iwewmii-penepdysii (M+m)

) o ] [MapameTtpu
JinsaHka kiHuiBkv | Penepdyysis, yepes 0, M 0, mm 0, wm H,
CrerHoBsa KoHTposb 0,72+0,02 0,62+0,02 0,44+0,02 33,30+0,98
1ropn, 0,78+0,04 0,68+0,05 0,49+0,03 35,33+2,58
2roq 0,81+0,03" 0,66+0,03 0,51+0,03" 36,79+1,53
1 poby 0,81+0,02" 0,67+0,01™ 0,52+0,01" 36,93+1,07"
7 ni6 0,74+0,03 0,64+0,03 0,48+0,03 35,69+1,73
14 pi6 0,72+0,02 0,62+0,02 0,45+0,02 34,24+1,58
MigkoniHHa KoHTposb 0,45+0,01 0,39+0,01 0,27+0,01 33,22+0,48
1ron 0,49+0,02 0,42+0,02 0,30+0,01 34,18+1,36
2rog, 0,51+0,03" 0,44+0,01" 0,32+0,03 33,94+2,65
1 noby 0,50+0,02 0,43+0,02 0,32+0,02° 35,78+0,76"
7 ni6 0,46%0,02 0,39+0,03 0,29+0,02 34,93+1,87
14 pi6 0,46+0,03 0,38+0,02 0,28+0,01 34,93£1,42
lominkosa KoHTponb 0,68+0,02 0,46%0,02 0,39+0,01 42,11+ 1,20
1rog 0,75%0,04 0,49+0,03 0,42+0,03 43,17+0,98
2 rog 0,79+0,05 0,50+0,03 0,46+0,03 45,55+0,81"
1 poby 0,77+0,04" 0,50+0,03 0,44+0,04 43,76x1,02
7 ni6 0,71+0,02 0,47+0,03 0,40+0,04 42,38+0,64
14 ni6 0,68+0,03 0,46+0,03 0,38+0,02 41,44+1 34

MpumiTtka. " — p<0,05; * — p<0,005.

Tabnuus 2. MokasH1KN CyMapHOTo KyTa rasiy)KeHHs (@,) Ta KyTa BifiXW/IeHHsI TOBCTILOi (@,) | TOHLOT (¢,) apTepiaibHnX
riNoK y CyanHHOMY TPIHKKY B Pi3Hi nepiogu ilwemii-penepdysii (M+m)

. o . 3HauyeHHs KyTa, rpaj.
[JinsaHka KiHLiBKM Penepdysis, uepes
@ @, @,
CrerHosa KoHTposnb 42,50+1,06 20,17+0,87 22,33+0,84
1rog 45,33+1,89 20,33+0,88 25,00£1,63
2 rof, 46,17+1,89 20,67+1,80 25,50+0,43"
1 poby 46,33+1,52 20,67+0,95 25,67+0,84"
7 n0j6 44,50+1,45 20,17+0,67 24,33+0,95
14 ni6 43,33+1,69 20,00+1,81 23,33+1,12
MigkoniHHa KoHTposib 45,00+1,46 20,50+0,76 24,50+1,06
1 rop, 47,83+2,04 21,16+1,08 26,67+2,01
2 rog 48,33+1,50 21,50+1,34 26,83+0,79
1 poby 49,00+1,15 21,83+0,79 27,17+1,08
7 nj6 46,17+2,10 20,67+0,79 25,50+0,95
14 ni6 45,50+2,13 20,17+1,63 25,33+1,12
[ominkoBa KoHTponb 47,17+1,78 22,33+0,95 24,83+1,11
1ropg, 49,83+1,54 22,67+1,31 27,17+1,28
2 rof 50,17+1,68" 22,67+1,02 27,50+1,75"
1 no6y 49,83+1,25" 23,17+0,79 26,67+1,69
7 ni6 48,00£2,22 22,33+£0,95 25,67+2,17
14 pni6 47,67+2,26 22,33+£0,95 25,33+1,38

Mpumitka. * — p<0,05.

Y TBapviH rpynu nNisHLOro penepdiysiiHoro nepiogy
BUSAB/IEHO MOCTYMNOBE MOBEPHEHHS YCIX AOCAIMKYBAHMX
MOPOMETPUYHNX NMOKA3HWUKIB 0 PIBHA rPYMN KOHTPOJTHO.

BUCHOBKW. 1. 3MiHN cTepeoMeTpuyHuX napa-
METPIB Yy CYyANHHUX TPIAHMKAX BUABMANNCS 30i/TbLUEH-
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HSIM fjiameTpa OCHOBHOTrO cToBOypa Ta 060X A0YipHiX
rJ1I0K, @ TaKOX 3arasibHOro KyTa rasly>eHHs i KyTiB Bij-
XWIEHHA 060X TNOK. [iaMeTp i KyT BiAXWIEHHS foYip-
HiX TisTOK BI1bLIOK MIpOK 3pOCTaB 3a paxyHOK TOHLLOT
MiNKW, Wo NiATBEPMKYETbCA 3HAYYLLUM 3POCTaHHAM
KoedpiujieHTa acumeTpii.
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2. BusBneHi aMiHv BUHUKaNN BXe vepes 1 rog pe-
nepduysii i gocArann MakCUMasibHOro BUPaXKEHHS Ye-
pe3 2 rog Ta 1 foby nicnsa 3HATTA TypHikeTa.

3. BusABNeHi 0CO6GMMBOCTI CTPYKTYPHO-NPOCTO-
pOBOro PeEMOAEN0BaHHA BEMNKNX apTepiil KiHLIBKM
LypiB cBig4aTb NpPo X 306iNblUeHe KPOBOHAMOBHEH-
HA Ta KOMMEHCATOPHE PO3LUMPEHHSA Y pPaHHbOMY
nepiogi iwemiyHo-penepdysiliHOro ypaxeHHs, Lo
BUHMKAE yHaCif0K 3MeHLeHHS nepdysii y apTepi-
AX Masioro Kkanibpy ta cygmHax reMoMiKpouupKys-
TOpHOro pycna.

4. Y TBapwH Mi3HLOro penepdysiiiHoro nepiogy
CTEPEOMETPUYHI NapameTpy pemMofestoBaHHA apTe-
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Summary. For a more complete understanding of the
main risk factors for nosocomial pneumonias, as well as op-
timizing their prevention, it is important to evaluate not only
individual measures to prevent nosocomial pneumonia, but
also the determination of the nurses’ knowledge, which are
necessary for the adequate conducting of these activities,
justifies the relevance of this study.

The aim of the study - to analyze the prevalence of
nosocomial pneumonias (NP) in surgical and therapeutic
departments and determine the nurses’ knowledge on the
problem of preventing hospital pneumonia.

Materials and Methods. In order to determine the
nurses’ level of knowledge on the problems of preventing
nosocomial pneumonia, a questionnaire was developed
and applied, which included 20 questions with answers.

Results. The prevalence of hospital pneumonia in
the departments of the therapeutic and surgical profiles
is high. The incidence of NP in the surgical department
is predominant in males, among the risk factors in which
tobacco smoking prevails. In females with NP, the main
etiological factors include poor nutrition and obesity. Com-
paring the level of nurses’ knowledge in therapeutic and
surgical departments it was found that nurses of surgical
department have shown better knowledge of NP identify-
ing and epidemiology. Nursing stuff of both profiles has
poor knowledge about pathogens of NP. The most prob-
lematic for nurses of both departments is the issue of pre-
venting NP in case of various surgical interventions during
preoperative period.

Conclusion. The results of the surveys with this ques-
tionnaire can be used to focus educational programs on NP
prevention.

Key words: nosocomial pneumonias; knowledge; nur-
ses.

INTRODUCTION
Nosocomial infections, also called “hospital-ac-
quired infections”, are infections acquired during hos-
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MporHo3yBaHHA hakTOpiB PU3MKY NaTosorii cuctemu
[UNXaHHA Ta piBeHb 3HaHb MeAUYHUX cecTep Loa0
npocpinakTMKu HO30KOMiasIbHOI MHEBMOHIT

I. A. Kpunuubka, M. I. Mapyuwak, /. M. Masyp,
T. I. A3eyrox, A. O. Fpapg, I. I. FaGop

TepHoninbcbkul HayioHasIbHUlU MeduyHUl yHisepcumem
imeHi I. . Nopbayescbkoeo MO3 YkpaiHu

Pe3stome. [1151 2/1ub6wW020 PO3YMIHHS OCHOBHUX ¢hak-
mopis pPU3UKy HO30KOMia/lbHUX MHEBMOHIl, a maKkox 0/is
onmumi3zayil ix npoghinakmuku Bax/usBo OyYiHHBamu He
MIifIbKU OKpeMi 3axo0u wWooo 3arobieaHHs1 HO30KOMIa/IbHOI
MHEBMOHIl, ane U 3HaHHS MeOUYHUX cecmep, HEOOXIOHUX
07151 a0eKBamHoz20 MposedeHHs Yux 3axodis, Wo 06rpyHmMo-
BYE akmya/ibHiCMb U4b020 O0C/TIOXKEHHS.

Merta gocnimkeHHA — ripoaHaslizysamu rnowupeHicms Ho-
30KOMiasIbHUX NHeBMOHIU (HIT) y XipypaidHux ma mepanesmuy-
HUX BIOOI/IeHHsIX JlikapHI U BU3HAYUMU 3HAHHSI MEOUYHUX Cec-
mep Wo0o rpo6/eMu nNpPoiiakKmMuUKU 20CHimasibHOI THEBMOHI.

Marepianu i metoan. /[]/1s BU3HAYEHHS PIBHSI 3HaHb
MeduyHUX cecmep 3 npobsem npoghisiakmuKu HO30KOMI-
as1bHOI MHEBMOHIT 6y/710 PO3PO6/IEHO Ma 3acmoCcoB8aHO aH-
kemy, sika sksto4asa 20 3anumansb i3 8iornosiosiMu.

Pe3ynbratu. lMowupeHicms 20cnimasibHOI THeBMOHIT y
BIOOINIEHHSIX Mepanesmu4yHo20 ma xipypaiyHo2o npodinis
Bucoka. 3axsoprosaHicme Ha HI'y xipypaidHoMy BiOOiIeHHI
nepesaxae cepeo 4o/108IKi8, 0e 0CHOBHUM ¢hakmopoMm pu-
3UKY € MIOMIOHOKYPIHHS. Y XIHOK i3 HIT 0o 0CHOBHUX emio-
JI02IYHUX YUHHUKIB BIOHOCSMb HepayioHa/IbHe Xap4yBaHHsI
ma OXUPIHHS. [TOpiBHIOYU piBEHb 3HaHb MeOUYHUX cec-
mep y mepanesmuyHux ma XipypaidHux siodifieHHsIX, 6y/10
BCMAHOB/IEHO, WO Medcecmpu Xipyp2i4Ho20 BIOOI/IEHHS
rokasasiu Kpawji 3HaHHs1 Wooo susis/ieHHs1 HIT ma enioemi-
onogii. MeduyHi cecmpu 060x rpoghiziis Maromb HU3bKI 3Ha-
HHS1 W000 36y0HUKIB XBopobu HI. HalinpobaemHiwum 0715
HUX € numaHHs 3arnobieaHHsi HIT ripu pi3HUXx XxipypeidHux
BMpy4vaHHsIX y nepedornepayiliHomy rnepiooi.

BuUCHOBOK. Pe3ysibmamu onumysaHHs1 3a 00NOMO20t0
3arnpornoHoBaHoI aHkemu MOXymb 6ymu BuKopucmai 07151
opieHmauyjii ocsimHix rnpozpam 0715 npochinakmuku HI.

KntouoBi cnoBa: HO30KOMia/lbHa MHEBMOHisl; 3HAHHST; Mefi-
cecTpu.

pital care which are not present or incubating at admis-
sion [1]. Recently, a new term, “healthcare associated
infections” (HAIs) is used for the type of infections
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caused by prolonged hospital stay [2, 3]. They result
in high morbidity and mortality, extended hospitaliza-
tion, greater use of antibiotics, and increased costs.

Studies indicated that nosocomial infections
occurred in 5-10 % of all hospitalizations in Europe
and North America and in more than 40 % of
hospitalizations in parts of Asia, Latin America, and
sub-Saharan Africa [4]. The risk of health-care-
associated infection was estimated to be two to twenty
times higher in developing countries than that of
resource-rich countries with the percentage of infected
patients exceeding 25 %. The highest frequencies of
nosocomial infections reported from hospitals in the
Eastern Mediterranean and South East Asia Regions
are 11.8 % and 10.0 % respectively [5]. About 75 % of
the burden of HAIs is present in developing countries
[6].

National Healthcare Safety Network with Center
for Disease Control for surveillance has classified
nosocomial infection sites into 13 types, with 50
infection sites, which are specific on the basis of
biological and clinical criteria. The sites which are
common include urinary tract infections, surgical and
soft tissue infections, gastroenteritis, meningitis and
respiratory infections [3]. According to literature data,
nosocomial pneumonia (NP) accounts for about 15 %
of all nosocomial infections and is associated with the
highest mortality rate — 20—-33 % [7]. According to Kim
Lam Soh, NP has the highest mortality rate ranging
from 13 % to over 50 % [8]. The most dangerous com-
plication of NP is acute lung injury, which remains a
major cause of acute respiratory failure and death of
patients [9].

Hospital acquired infections usually only receive
public attention when there are epidemics. Although
hidden from public attention, HAIs are a very real
endemic and on-going problem. Maintaining a safe
and hygienic work environment prevents the spread
of HAls. An effective infection control program in an
acute-care hospital must include trained nursing staff,
dedicated physicians in infection control, microbiolo-
gical support, and data management support [5].

For a more complete understanding of the main
risk factors for nosocomial pneumonias, as well as
optimizing their prevention, it is important to evaluate
not only individual measures to prevent nosocomial
pneumonia, but also the determination of the nurses’
knowledge, which are necessary for the adequate
conducting of these activities, justifies the relevance
of this study.

The aim of the study — to analyze the preva-
lence of nosocomial pneumonias in surgical and
therapeutic departments and determine the nurses’
knowledge on the problem of preventing nosocomial
pneumonia.

ISSN 2706-6282(print)
ISSN 2706-6290(online)

BicHUK MeguuHuMX i GionoriyHux gocnigkeHb
Bulletin of Medical and Biological Research

OpurinanbHi JOCTiIKeHHA

Original research

MATERIALS AND METHODS

During the 2013-2015 years, a retrospective anal-
ysis of 900 case histories in the surgical and thera-
peutic departments of the Ternopil University Hospital
was conducted.

The analysis of risk factors was carried out by
interviewing 26 patients who were on inpatient treat-
ment in the surgical and pulmonary (therapeutic) de-
partment of the Ternopil University Hospital. Among
all NP patients, 18 patients were men (62.1 %) and
8 —women (37.9 %).

It should be noted that in the therapeutic depart-
ment, both the male and female cases of nosocomial
pneumonia were equally encountered, whereas in the
surgical department the incidence of NP was domi-
nant in men. The mean age was older among the pa-
tients of the therapeutic profile — (64.3+4.8) years, in
the group of patients of the surgical department the
mean age was younger — (52.6+5.8) years. This is
due to the fact that a significant proportion of patients
entering the surgical department have an urgent pa-
thology, which does not depend on age, and often
the patients enter the therapeutic departments in the
planned order and in old age.

In order to determine the nurses’ level of know-
ledge on the problems of preventing nosocomial
pneumonia, a questionnaire was developed and ap-
plied, which included 20 questions with answers (ap-
pendix A).

Thus, we determined the level of knowledge not
only in the field of prevention, but also knowledge
about the etiology and pathogenesis of nosocomial
diseases. The answers were estimated as follows:
the correct answer — 1 point, the wrong answer — O.
In case when it is necessary to give 2 answers, and
only 1 was present — 0.67 points; one correct, and the
second incorrect — 0.33 points; when it is necessary to
give 3 answers, for each correct we add 0.35 points,
for each incorrect — subtract 0.15 points.

Sample size calculation and Statistical analysis.
All of the results were processed using the software
package Statistica 6.1 for Windows. The mean (M)
and standard error of the mean (SEM) were deduced.
For data with normal distribution, intergroup compari-
sons were performed using Student’s t-test, in other
cases using the Mana-Whitney U-criterion. P value
less than 0.05 was considered significant.

RESULTS AND DISCUSSION

Archival data (2013-2015) of studied case his-
tories were analyzed for determination the main
etiological factors and prevalence of the respiratory
pathology in the anamnesis of nosocomial pneumo-
nia. ldentifying the main etiological factors, it was
established that male patients with NP practically all
smoked (88.9 %), two of them — drank alcohol, in 2
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patients the body mass index was more than 30, in 5
patients — an unhealthy diet was noted. The obtained
data indicate that smoking is the main risk factor for
male patients, and other factors increase the immuno-
deficiency, which is the basis of infectious invasion. It
should be noted that almost all smoking patients were
combined with one or more factors and no drug his-
tory was registered in any medical history. In women
with NP, the main etiological factors included poor nu-
trition in 25 % and, conversely, obesity — in 25 %.

Characterizing the investigated groups, it was
found that NP in patients of the surgical department
most often appeared after surgery with preliminary
antibiotic therapy, while patients had a history of
chronic bronchitis, chronic obstructive pulmonary di-
sease (COPD), and pneumonia (Table 1). Among an-
tibiotics, a group of cephalosporins, in particular cef-
triaxone, was used most often. The main operations
were laparotomy, appendectomy and hernioplasty.

In patients of therapeutic department, the
prevalence of the pathology of the respiratory organs
was as follows: most often there was pneumonia in
the anamnesis, COPD and chronic bronchitis were
equally identified.

Comparing the prevalence of the pathology of
the respiratory organs in the history of NP, it can be
argued that pneumonia is a risk factor for nosocomial
pneumonia in patients with a predominantly
therapeutic profile, whereas chronic bronchitis and
COPD are almost equally detected in patients of the
therapeutic and surgical departments.

The next stage of our work was to determine the
nurses’ knowledge about the prevention of nosocomial
pneumonia with the help of questionnaires. The
guestions were divided into several conditional blocks:
block 1 — "Definition and Epidemiology" (5 questions),
block 2 — "Etiology, Pathogenesis, Risk Factors" (6
guestions), block 3 —"Infection Control and Prevention
of NP" (9 questions). The analysis of the answers
was carried out both for individual questions and for
subject blocks, and also for the whole questionnaire
in general.

When analyzing the questionnaire data of 14
medical staff questionnaires of the therapeutic
department, it was found that, with an average level
of correct responses of 68.5 %, the knowledge of
the medical nurse of the therapeutic profile differed

somewhat in questions in blocks, with the slightest
knowledge found in the thematic block "Infection
Control and Prevention of NP ". The best knowledge
of the medical staff of the therapeutic department was
shown from the section "Definition and Epidemiology"
of the NP.

Almost equally low were the results in the block
of questions "Etiology, Pathogenesis, Risk Factors"
and "Infection Control and Prevention of NP," which
indicates insufficient training of specialists in this
direction.

Analyzing the individual answers to the questions
of block 1, it was found that the most problematic were
the answers to questions 4 and 5 on the prevalence
and mortality rate from nosocomial pneumonia
(p<0.01). The best nurses of therapeutic department
responded to question 1 about synonyms of the term
"hospital" in 85.7 % of cases (Fig. 1, A).

Analyzing the individual answers to the questions
of block 2, it was found that the most problematic
were the answers to questions 6 and 7 on the most
characteristic pathogens of nosocomial pneumonia
(p<0.001). At the same time, it was found that 5
nurses answered question 6, and only 3 nurses
answered to number 7, which indicates insufficient
training of specialists in the field of etiology of the NP.
The nurses of the therapeutic department are the best
aware of the risk factors for developing nosocomial
pneumonia, since 10 nurses gave a complete answer
to question 8, and 12 to question 9 (Fig. 1, B).

Analyzing the individual answers to the questions
of block 3, an average level of knowledge on infection
control and prevention of nosocomial pneumonia has
been established. The most problematic for nurses
turned out to be question 13 (not a single full correct
answer) about measures to prevent nosocomial infec-
tion and question 17 on sanitation of the oral cavity in
cardiac surgery in the preoperative period (8 medical
workers gave the right answer). The average level of
knowledge in this bloc ranged from 46.7 % to 76.6 %.
The best nurses in the therapeutic department are
aware of the rules for hand sanitizer treatment, since
7 nurses gave a complete answer to question 19, and
the rest — only 1 correct answer from two correct ones
(Fig. 2, A).

Summarizing the obtained data, it was established
that despite a sufficient level of knowledge based on

Table 1. Prevalence of the respiratory pathology in the anamnesis of nosocomial pneumonia

Indices Surgical department Therapeutic department le'feregnr(;il;:tween
Pneumonia 8 (38.1 %) 5 (62.5 %) p<0.05
COPD 7 (33.3 %) 3 (37.5 %) p>0.05
Chronic bronchitis 6 (28.3 %) 2 (25.0 %) p>0.05
Prior antibiotic therapy 16 (76.2 %) 3 (37.5 %) p<0.05
Surgery 14 (66.7 %) - p<0.001
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Figure 1. Percentage of correct responses of the initial knowledge level of block-1 "Definition and Epidemiology" (A) and
block-2 "Etiology, Pathogenesis and Risk Factors" (B) of therapeutic stuff nurses.

Note: * - the reliability of the differences between the control and the responses of nurses to individual questions (* -
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p <0.05, ** - p <0.01).
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Figure 2. Percentage of correct responses of the initial knowledge level of block-3 "Infection Control and Prevention of
Nosocomial Pneumonia" of therapeutic (A) and surgical (B) stuff nurses.

Note: * - the reliability of the differences between the control and the responses of nurses to individual questions (* - p<0.05, ** - p<0.01).

the results of the questionnaire (68.5 % of the correct
answers), a number of questions the nurses know
extremely poorly. This concerns the prevalence and
lethality of NP, characteristic pathogens of NP, as well
as measures to prevent nosocomial infections. The
received data testify to the necessity of carrying out
educational measures to improve the level of know-
ledge of the therapeutic nurses in the pathology under
study.

When analyzing the data of the initial question-
naire, 14 questionnaires of the medical staff of the
surgical department showed that, with an average
level of correct answers of 67.7 %, the knowledge of
the surgical nurses was somewhat different in ques-
tions in the blocks, with the slightest knowledge found
in the thematic block "Infection Control and Preven-
tion of NP". The best knowledge of the medical staff of
the therapeutic department was shown in the "Defini-
tion and Epidemiology" section of the NP (79.2 % of
correct answers). Almost the same results were in the
block of questions "Etiology, Pathogenesis, Risk Fac-
tors" and "Infection Control and Prevention of NP",
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which indicates the average training of specialists in
this direction.

Analyzing the individual answers to the ques-
tions of block 1, it was found that the most proble-
matic were the answers to questions 4 and 5 on
the prevalence and mortality rate from nosocomial
pneumonia, to which only 37.3 % of the medical staff
answered correctly (p<0.01). The nurses of the sur-
gical department are best guided in determining the
length of nosocomial pneumonia, since 80.4 % of
cases answered question 1 about synonyms for the
term "hospital pneumonia” (Fig. 3, A).

Analyzing the individual answers to the questions of
block 2, it was found that the most problematic were the
answers to questions 6 and 7 regarding the pathogens
of NP with the highest risk of death for the patient (ques-
tion 8 was answered correctly by 8 nurses, question No.
7 — only by 5 nurses) (p <0.001). At the same time, it
was found that the nurses of the surgical department
are best aware of the risk factors for the development
of nosocomial pneumonia, since 8 nurses gave a full
answer to question 8, and 10 — to question 9 (Fig. 3, B).
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Figure 3. Percentage of correct responses of the initial knowledge level of block-1 "Definition and Epidemiology" (A) and
block 2 "Etiology, Pathogenesis and Risk Factors" (B) of surgical stuff nurses.

Note: * - the reliability of the differences between the control and the responses of nurses to individual questions (* - p <0.05, ** - p <0.01).

Analyzing the individual answers to the questions
of block 3, an average level of knowledge on infection
control and prevention of NP has been established.
The most problematic for nurses were question 12
about the measures in the arsenal of the nurse in the
prevention of NP, question 13 (not a single full cor-
rect answer) about the measures for the prevention
of nosocomial infection, question 15 the question of
measures, which the nurse must perform on the basis
of the ward in which the patient with resistant staphy-
lococcus is located, question 16 (one complete correct
answer) on measures of infection control to prevent
the spread of medical staff NP and question 17 on the
sanitation of the oral cavity in cardiac surgery in the
preoperative period. The average level of knowledge
in this block ranged from 32.0 % to 71.0 %. The best
nurses of the surgical department are aware of the
disinfecting agents and the algorithms for the use of
personal respiratory protective equipment (Fig. 2, B).

HAIs are an increasingly recognized problem.
The number of people who are sickened or die and
the financial impact from HAIs are unacceptably high.
Healthcare delivery is complex and dynamic. New
devices and invasive procedures are developed and
introduced at an extraordinary rate, creating the need
for prospective assessment of hazards associated
with new technology.

Experts in healthcare epidemiology, infectious
diseases, and infection prevention should identify and
should address potential infections associated with
these newer technologies and procedures through
collaboration with developers and those who test new
devices. In addition, new and emerging pathogens
and resistance remain an ongoing threat in all health-
care settings [10].

Nurses should be familiar with practices to pre-
vent the occurrence and spread of HAIs, and maintain
appropriate practices for all patients throughout the
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duration of their hospital stay. According to Kim Lam
Soh staff nurses have an important role in prevent-
ing NP by decreasing risk factors (Fig. 4), recognizing
early symptoms, and assisting in diagnosis [8].

The nurse in charge of a ward is responsible for:
maintaining hygiene, consistent with hospital policies
and good nursing practice on the ward; monitoring
aseptic techniques, including hand washing and
use of isolation; reporting promptly to the attending
physician any evidence of infection in patients
under the nurse’s care; initiating patient isolation
and ordering culture specimens from any patient
showing signs of a communicable disease, when the
physician is not immediately available; limiting patient
exposure to infections from visitors, hospital staff,
other patients, or equipment used for diagnosis or
treatment; maintaining a safe and adequate supply of
ward equipment, drugs and patient care supplies [1].

Our study showed that problem of nosocomial
pneumonia is not paying enough attention, therefore,
the prevalence of hospital pneumonia in the
departments of the therapeutic (up to 2.0 %) and
surgical (up to 5.3 %) profiles is high. The incidence of
NP in the surgical department is predominant in males,
among the risk factors in which tobacco smoking
prevails. In females with NP, the main etiological
factors include poor nutrition and obesity. Among the
pathology of the respiratory system, pneumonia is
a risk factor for NP in patients with a predominantly
therapeutic profile, whereas chronic bronchitis and
chronic obstructive pulmonary disease are almost
equally apparent in patients in the therapeutic and
surgical departments.

It should be noted that the prevalence of NP in our
study in the surgical department coincides with the
general statistical data [11]. We did not manage to carry
out a statistical analysis of the NP frequency by years
because of the small number of patients identified.
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Nosocomial Pneumonia Risk Factors

Host Factors Aspiration

Age > 65 years Gastro-

esophageal reflux

Co-morbidities Gastric
colonisation
Oropharyngeal
Other illnesses v . e
L secretions

Enteral feeding

Figure 4. Nosocomial pneumonia risk factors.

Comparing the level of nurses’ knowledge in
therapeutic and surgical departments it was found
that despite in average the similar knowledge, nurses
of surgical department, working in Ukraine, showed
better knowledge of NP identifying and epidemio-
logy. Nursing stuff of both profiles have poor know-
ledge about pathogens of nosocomial pneumonia, but
greater knowledge about the main risk factors for NP.
The most problematic for nurses of both departments
is the issue of measures to prevent HAIs and methods
of preventing NP in case of various surgical interven-
tions during preoperative period.

There is a growing body of literature to inform
stuff nurses in preventing NP among patients. Strong
evidence indicates that elevating the head of the bed
reduces both the frequency and severity of pulmonary
aspiration. Regular monitoring of gastric residual
in enteral feeding patients is important because
persistent high gastric volume predisposes patients
to regurgitation and pulmonary aspiration. Other
educational topics include the use and monitoring of
heat moisture exchanger, how to identify early signs
of pneumonia, when culturing is necessary, and the
NP risks associated with suctioning. Finally, education
and reinforcement about hand washing is vital. As
well as the growing body of literature identifying
evidenced based nosocomial infection prevention
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activities, numerous internet sites are available to
support infection control learning [8].

Additionally, increasing the average level
of knowledge was the first step in successful
multifaceted educational programs. Researchers
underline the importance of having a continuous
training programme for nursing and staff, indicating
the need to ensure that all staff work together on the
preparation and regular updating of evidence-based
clinical and nursing protocols and guidelines [12].

Limitations

1. The study was conducted on small number of
staff nurses.

2. The study was conducted for a minimum period.

3. The study was limited to only one area.

CONCLUSIONS

Our study findings demonstrate that nurses’ know-
ledge about nosocomial pneumonia guidelines is not
good, and highlights the need for comprehensive edu-
cation based on the current recommendations. The
results of the surveys with this questionnaire can be
used to focus educational programs on nosocomial
pneumonia prevention. The questionnaire can also be
used before and after educational programs to assess
the effect of the programs on nurses’ knowledge of
interventions to prevent nosocomial pneumonia.
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Appendix A
Questionnaire for determining the level of knowledge
of nurses on the prevention of hospital pneumonia
1) The term "hospital” is synonymous with:
A. in-hospital
B. nosocomial
C. outpatient
D. atypical
E. difficult to answer
2) Nosocomial pneumonia is a pneumonia that occurs
after:
A. 24 hours after patient's admission into the hospital
B. 48 hours after patient’s admission into the hospital
C. 72 hours after patient’s admission into the hospital
D. 5 hours after patient’s admission into the hos-
pital
E. difficult to answer
3) The incidence of nosocomial pneumonia in surgical
departments:
A. 0.02-0.2 %
B. 0.5-5 %
C.10-25%
D. difficult to answer
4) The incidence of nosocomial pneumonia in thera-
peutic departments:
A. 0.02-0.2 %
B. 0.5-5 %
C.10-25%
D. difficult to answer
5) Mortality from nosocomial pneumonia is:
A. 1-5 %, regardless of the type of pathogen and
other factors
B. 1-5 %, depending on the type of pathogen and
other factors
C. 5-70 %, regardless of the type of pathogen
and other factors
D. 5-70 % depending on the type of pathogen
and other factors
E. difficult to answer
6) Indicate the 2 most characteristic groups of
pathogens of nosocomial pneumonia:
A. pneumococci, staphylococci
B. Pseudomonas aeruginosa, enterobacteria
C. mycoplasma, chlamydia, legionella
D. Hemophilus rod, fungi of the genus Candida
E. difficult to answer
7) Which pathogen of nosocomial pneumonia will
cause the greatest risk of the patient’s lethality:
A. Staphylococcus aureus
B. Pseudomonas aeruginosa
C. Legionnaires
D. Klebsiella
E. difficult to answer
8) Which patients belong to the "high risk" group of
nosocomial pneumonia development?
A. after surgery
B. with a severe course of the underlying disease,
patients on mechanical ventilation

1,2019

BicHUK MeguuHUX i GionoriyHux gocnigkeHb
Bulletin of Medical and Biological Research

C. with concomitant diseases of the respiratory
system, in the history had pneumonia
D. difficult to answer
9) Modified risk factors for nosocomial pneumonia
include:
A. duration of mechanical ventilation
B. enteral nutrition
C. use of a nasogastric tube
D. tracheostomy
E. difficult to answer
10) A significant contribution to the pathogenesis of
nosocomial pneumonia is made by:
A. depression of the immune system
B. violation of mucociliary clearance of airways
C. presence of pathogens
D. difficult to answer
11) Risk factors for the development of nosocomial
pneumonia, which can be eliminated:
A. cross-infection from health care personnel and
other patients
B. improper use of antibiotics
C. use of sedatives
D. inadequate disinfection of medical equipment
and apparatus
E. difficult to answer
12) Measures in the arsenal of a nurse in the
prevention of nosocomial pneumonia include:
A. disposable gloves
B. orders that need to be obeyed
C. bactericidal lamps
D. antibiotic therapy
E. difficult to answer
13) Prevention of nosocomial infection includes:
A. organizational arrangements
B. epidemiological measures
C. scientific and methodical events
D. difficult to answer
14) Indicate the distance to the patient at which the
nurse usually needs to wear a mask:
A. less than 1 meter
B. less than 3 meters
C. less than 5 meters
D. the nurse must always be masked
E. difficult to answer
15) Leaving the room, in which there is a patient with
resistant staphylococcus, the nurse must:
A. change all outerwear
B. change gown and mask
C. change gown, mask and gloves
D. enough to wash hands
E. difficult to answer
16) The most important measure of infection control to
prevent the spread of nosocomial infection by health
care personnel is:
A. changing medical clothes, masks
B. washing hands after each contact with the patient
C. correct administration of antibiotics
D. sanitizing the premises
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E. difficult to answer
17) For cardiac surgery in the preoperative period, it is
necessary to rinse the oral cavity with:
A. 0.12 % chlorhexidine gluconate solution twice daily
B. 0.12 % chlorhexidine gluconate solution once a day
C. Givalex antiseptic twice a day
D. Givalex antiseptic after each meal
E. difficult to answer
18) Which disinfectants are used for washing and
treating hands:
A. 70 % ethyl alcohol with 1 % glycerin solution
B. 90 % ethyl alcohol
C. 0.5% aqueous solution of chlorhexidine gluconate
D. 0.12 % solution of chlorhexidine gluconate
E. difficult to answer
19) How to handle hand sanitizers correctly:
A. before the manipulations associated with pos-
sible and obvious damage to the skin and mu-
cous membranes of the patient
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B. before and after manipulations associated with
possible and obvious damage to the skin and
mucous membranes of the patient

C. before contact with wound dressings and in-
fected wounds

D. before and after contact with wound dressings
and infected wounds

E. difficult to answer

20) The rules for the use of personal respiratory
protective equipment include the following items:

A. protective medical masks and respirators
should be replaced immediately if moistened or
contaminated

B. if the use of a mask or respirator is not re-
quired, they must be removed (they should not
be placed on the neck)

C. after touching the mask or respirator, removing
or disposing of the mask, immediately handle
hand sanitizers

D. difficult to answer
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Summary. Recently, functional state of the liver as a
central organ of the body detoxification has been studied as
a model of multiple organ dysfunction development in cases
of severe experimental trauma. Organ-specific biliation and
biligenic functions of the liver are sensitive indicators of its
failure and are associated with the declination of the main
markers of traumatic disease.

The aim of the study — to find out the dynamics of indi-
cators of biligenic function of the liver in response to cranial
Skeletal trauma associated with haemorrhage.

Materials and Methods. Experiments were performed
on 54 outbred white male rats, weighing 180-200 g. Ani-
mals were divided into three groups: a control one and two
experimental. Closed cranio-skeletal injury according to
the established technique in our own modification was mo-
delled under thiopental-sodium anaesthesia. A single hit on
each hip that caused a closed fracture of femoral bones,
was performed by means of an individually designed de-
vice. The striking force was 0.375 J, which corresponded to
a moderate injury.

Results. It has been first established that the complica-
tion of cranio-skeletal trauma with additional blood loss exa-
cerbates and accelerates liver dysfunction. The content in
bile of total bile acids, cholesterol, the degree of conjugation
of bilirubin, the rate of biliary excretion and excretion of the
main components of bile, as well as absorption-excretory
and glycogen synthesizing functions are impaired already
on the first day of the post-traumatic period and in all times
of the follow-up period they significantly differ from the simi-
lar indices of the injured animals with no blood loss.

Conclusions. In the presence of experimental cra-
nio-skeletal trauma, the rates of liver biligenic function
change up to a maximum declination in 7 days of post-trau-
matic period. Additional haemorrhage intensifies the re-
vealed abnormalities: the content of total bile acids and cho-
lesterol in bile, as well as the amount of direct bilirubin and
the degree of its conjugation in post-traumatic period are
significantly lower during the whole period of observation.

Key words: cranio-skeletal trauma; haemorrhage; biliation;
liver.
©T. A. Zaiets et al., 2019
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XapakTepuCcTUKN XXOBYOYTBOPIOBasIbHOT hYHKLT
ne4viHKu y BiANOBiAb Ha KpaHioCKeNneTHY TpaBMy,
yCKNafiHEHY KpoBOTeYelo

T. A. 3aeupb, T. B. Boiiko, C. B. A3uvra, I. I. Fa6op

TepHoninbCcbKkul HayioHasibHUlU MeduyHUU yHisepcumem
imeHi I. 5. Nopbayescbkoeo MO3 YkpaiHu

Pestome. OcmaHHIiM Yacom (hyHKUIOHa/IbHUU cmaH MediH-
KU, YeHmpasibHo20 op2aHa OemoKcukauii opaaHiamy, sus4a-
E€MbCS SIK MOOE/b PO3BUMKY rosliop2aHHOI HedocmamHocmi y
BUNAOKY MSHKKOI eKxcriepuMeHma/ibHOI mpasmu. OpeaaHocrie-
YugbidHa »0B40ymBoprosa/ibHa QOYHKYIS MEYiHKU € Yym/iusum
MOKa3HUKOM [10/1i0p2aHHoI HedocmamHocmi, Wo Mos'si3aHo 3i
3HUXEHHSIM OCHOBHUX MapKepis mpasmMamuyHoi Xaopoou.

MeTta aocnigkeHHA — 3’cysamu OUHaMIKy NMOKasHUKIB
JKOBYOYMBOPIOBa/ILHOI (hyHKUIT NeYiHKU y BIONoBIiOb Ha Ye-
PEerHoCKesnemHy mpasmy, yCkaaoHeHy Kposomeyero.

Marepianu i meToan. EkcriepumeHmu rposoou/iu Ha
54 6e3rnopodHuUX binux wypax macoro 180-200 2. TBapuH
nooifIuu Ha mpu 2pynu: KOHMPOJ/ibHy ma 08I eKcriepu-
MeHMasIbHI. 3akpumy KpaHioCKe/iemHy mpasmy 3a scma-
HOB/IEHOO MEMOOUKOK y B/1acHIli Mooupikayii 6ys10 3mo-
desibosaHo Mid mioneHmasi-Hampiesow aHecmesieto. 3a
00rMomMoeor iHOUBIOYya/lbHO CKOHCMPYUoBaHO20 NPUCMpPo0
30ilicHU/IU TOOOUHOKI y0apu Ha KOXXHe Cme2Ho, Wo cripuyu-
Husu 3akpumud nepesioM cmeaHosux Kicmok. Cusaa ydapy
cmaHosuna 0,375 [k, wo s8ionosioaso nomipHiti mpasmi.

Pesynbtatu. Briepwe BCMAaHOB/IEHO, WO YCK/IAOHEHHS
KpaHiockesiemHoI mpasmu 3 000amKOBOK BMPAaMor0 Kposi
Mocu/loe ma npuwBUOWYye OUCOYHKUIHO MediHKU. Bmicm 3a-
2a/IbHUX XKOBYHUX KUC/IOM Yy KOBYI, XO/1eCmeposy, cmyriHb
KOH'to2ayjii 6ir1ipy 6iHy, WBUOKICMb eKCKpeyii os4i ma susedeH-
HS1 OCHOBHUX KOMIIOHEHMIB I, @ makox ¢hyHKUi abcopbyii — su-
OisleHHs1 ma cuHmesy 2/1iko2eHy, rMopyweHi sxe y repuly o6y
rnocmmpasmMamu4yHo20 nepiody, npu YboMy OaHi MOKasHUKU B8
YCi repioou CriocmepeXxXeHHs1 3Ha4HO BIOPI3HAOMBLCS Bi0 aHa-
JI02IYHUX y Mocmpaxoa/iux meapuH 6e3 kpososmpamu.

BucHoBKW. 3a HasiBHOCMI eKcrepuMeHmasibHoOI Kpa-
HIOCKe/IemHOI mpasMu MOKa3HUKU XK0BYOYMBOPHBA/IbHOI
QOYHKUIT NeYiHKU 3MIHIIOMBCS 3 MakCUMaslbHUM 3HUXEH-
HAM Yepe3 7 0i6 nocmmpasMmamuy4Ho20 nepiody. fJodam-
KoBa Kpososmpama niosuuye BUsIB/EHI MOPYWEHHS: BMiCM
3a2a/lbHUX XXOBYHUX KUC/I0OM ma X0/1ecmeposiy 8 XO0sui, a
makox Ki/ibkicmb npsiMo20 6iipy6iHy ma cmyriHb (1020
KOH’ro2ayii y nocmmpasmamuy4HoMy repiodi 3HaYHO HUXYI
POMsI20M yCb020 MEPMIHY CITOCMEPEXEHHSI.

KntouoBi cnoBa: kpaHiockesnieTHa TpaBMa; KPOBOBTPATa;
YKOBYOYTBOPEHHSI; NeviHKa.
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INTRODUCTION

Polytrauma is one of the most common causes
in the structure of traumatism. According to the lite-
rature, its frequency ranges from 23.5 to 85.0 % and
is followed by the development of traumatic disease
that causes development of multiple organ failure
and dysfunction [1, 2]. Cranio-skeletal polytrauma
is the main cause of mortality. According to some
researchers, fundamental study of pathogenetic
mechanisms of multiple organ failure and dysfunc-
tion development in the presence of such trauma is
the main direction of theory and practice of contem-
porary medicine [3, 4]. Among working age men and
women it is first in the structure of lethality that is in
2-3 times higher in Ukraine than that of the economi-
cally developed countries [2]. In most complicated
cases, skeletal trauma is combined with cranio-cere-
bral one and is characterized by a significant severity
and high mortality due to the development of mutual
burdening syndrome. [3].

At present, the main pathogenetic mechanisms of
skeletal and cranio-cerebral traumas are thoroughly
studied; in cases of these traumas, in addition to
primary damage of skeleton bones and brain tissue,
some secondary injuries are present that contribute to
the development of traumatic disease; its characteristic
feature is development of multiple organ failure and
then insufficiency, which is the immediate cause of
patient’s death [4, 5].

Itis proved that prevention of multiple organ failure
is a key factor in surgical treatment and intensive care
of traumatic disease in the period of its early and late
manifestations [6].

The detection of main manifestations of liver
dysfunction as an indicator of multiple organ failure in
the presence of cranio-skeletal trauma with bleeding
allows expanding the established ideas about the
mechanisms of this pathology, and the research on
therapeutic efficacy of cell therapy contributes to
determining its expediency in a complex intensive
therapy of polytrauma.

Recently, functional state of the liver as a central
organ of the body detoxification has been studied as
a model of multiple organ dysfunction development in
cases of severe experimental trauma. Organ-specific
biliation and biligenic functions of liver are sensitive
indicators of its failure and are associated with the
declination of the main markers of traumatic disease
[5-8]. However, in the presence of cranio-skeletal
trauma, especially combined with external haemor-
rhage, functional state of the liver is not fully studied.

The aim of the study — to find out the dyna-
mics of indicators of biligenic function of the liver in
response to cranio-skeletal trauma associated with
haemorrhage.
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MATERIALS AND METHODS

Experiments were performed on 54 outbred white
male rats, weighing 180-200 g, which were kept on
a standard vivarium diet. Animals were divided into
three groups: a control one and two experimental.
The control group comprised 6 intact animals. In both
experimental groups there were 24 animals. Closed
cranio-skeletal injury according to the established
technique [3] in our own modification was modelled
under thiopental-sodium anaesthesia (40 mg per kg*
of body weight). The striking energy was 0.375 J,
which corresponded to a moderate injury. Moreover,
a single hit on each hip that caused a closed fracture
of femoral bones, was performed by means of an indi-
vidually designed device.

The experiment on animals was carried out in
the Central Research Laboratory of I. Horbachevsky
Ternopil State Medical University. It was performed in
the morning (from 9 to 11 am) in a separate room at
a temperature 18-22 °C, relative humidity 40-60 %
and illumination 250 lux and involved injuring. All
stages of the experiment were carried out following
the general rules and regulations of the European
Convention for the Protection of Vertebrate Animals
Used for Experimental and Other Scientific Purposes
(Strasbourg, 1986), the General Ethical Principles
of Experiments on Animals (Kyiv, 2001), the Law of
Ukraine “On the Protection of Animals from Cruelty”
(2006), as well as the conclusion of the Commission
on Bioethics of I. Horbachevsky Ternopil State
Medical University (Protocol No. 19 dated September
19, 2013).

The animals were divided into four groups:
a control one and four experimental. The control
group involved 6 intact animals. In the animals of all
experimental groups (study group 1 (modelled cranio-
skeletal trauma), study group 2 (cranio-skeletal
trauma complicated by haemorrhage)) a closed
cranio-skeletal trauma was modelled under the
thiopental-sodium anaesthesia (40 mg/kg?! of body
weight). Skeletal injury was modelled by applying a
single dosed impact by specially designed device
on each thigh, which caused a closed fracture.
Impact energy was 0.375 J, which corresponded to
the injury of moderate severity. In the experimental
group 2 additional external bleeding was caused by
intersection of a femoral vein. The degree of blood
loss was on average 20—22 % of the circulating blood
volume.

In 1st, 3rd and 7th days euthanasia was performed
forrats by administration of sodiumthiopental, 90 mg/kg
of the animal weight in accordance with the
requirements of the Animal Care Committee. Bile and
liver tissues were taken for investigation.

In the animals that survived, the biligenic function
of the liver was studied in 1st, 3rd and 7th days after
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the injury that corresponded to the acute stage and
the stage of early manifestations of traumatic illness.
Under the thiopental-sodium anaesthesia (60 mg/kg?)
in animals the common bile duct was catheterized
and bile was collected during 1 hour. According to the
recommendations [9], in the collected bile the concen-
tration of total bile acids, cholesterol was determined,
and cholate and cholesterol ratio was estimated. The
concentration of total, direct and indirect bilirubin in
bile was determined according to the van den Bergh
reaction in modification by M.P. Skakun. Using this
data, the degree of bilirubin conjugation was evaluated
by the ratio: direct bilirubinx100/total bilirubin (%).

The digital results were statistically analyzed. Sig-
nificant differences of the experimental and control
groups were assessed using the STATISTICA 10.0
(StatSoft, Inc., USA) program.

RESULTS
In response to trauma, the content of total bile acids
in bile decreased; in 3 and 7 days, the index was statisti-

cally significantly lower than in the control group (22.2 %,
p<0.05 and 28.9 % respectively, p<0.001) (Table). In-
jury in combination with haemorrhage (group 2) was fol-
lowed by a significantly decreased content of total bile
acids in bile: in 1 day — by 37.2 %, in 3 days — by 50.0 %,
in 7 days — by 52.2 % (p<0.001) that was significantly
lower than in the group of injured animals without hae-
morrhage in 1 day — by 29.4 %, in 3 days — by 35.7 %, in
7 days — by 32.8 % (p<0.001).

The content of cholesterol in bile increased after
the cranio-skeletal trauma. It that was statistically
significant in 1 and 3 days after the injury (26.1 % and
21.7 % respectively, p<0.05). In 7 days, the content
of cholesterol decreased and did not significantly
differ from the control group (p>0.05). In the group
of animals with additional blood loss, this indicator
decreased on the contrary, and in 3 days the tendency
to decrease (by 13.0 %, p<0.10) was evidenced, in
7 days the indicator was statistically significantly
different (by 17.4 %, p<0.05). During the follow-up
period in the injured animals with haemorrhage, the

Table. Dynamics of indicators of liver biligenic function in response to cranio-skeletal trauma complicated by haemorrhage (M+m)

Group of animals | Control [ 1t day [ 39 day [ 7" day
Total bile acids, g/I*
study group 1 180+ 1.60+ 1.40+ 1.28+
study group 2 T 1.13+ 0.90+ 0.86+
p <0.01 <0.001 <0.001
Cholesterol, g/I*
study group 1 023+ 0.29+ 0.28+ 0.25+
study group 2 T 0.22+ 0.20+ 0.19+
p <0.01 <0.01 <0.05
Cholate and cholesterol ratio, units
study group 1 777+ 5.58+ 5.08+ 5.35+
study group 2 T 5.21+ 4.80+ 455+
p > >0.05 >0,05
Total bilirubin, pmol/I**
study group 1 99 77+ 105.1+ 98.35+ 96.93+
study group 2 T 99.78+ 97.50+ 93.22+
p >0.05 >0.05 >0.05
Direct bilirubin, pmol/I*
study group 1 66.104 65.21+ 57.03+ 50.87+
study group 2 T 55.60+ 50.78+ 42.46+
p <0.01 <0.10 <0.10
Indirect bilirubin, pmol/I*
study group 1 33.67+ 39.86+ 41.62+ 46.07+
study group 2 B 44.18+ 46.72+ 50.76%
p > >0.05 >0.05
Bilirubin conjugation degree, %

study group 1 66.18+ 62.07+ 57.97+ 52.42+
study group 2 B 55.82+ 52.01+ 45.22+
p <0.05 <0.10 p<0.10

Notes: 1) ** — significant differences in the control group (* — p<0.05; ** — p<0.01; *** — p<0.001; * — p<0.10);
2) p — significant differences between the study groups 1 and 2.
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content of cholesterol in bile was significantly lower:
in 1 day — by 24.1 % (p<0.01); in 3 days — by 28.6 %
(p<0.01); in 7 days — by 24.0 % (p<0.05).

The revealed abnormalities were accompanied by a
significant decrease in the cholate and cholesterol ratio
in both experimental groups compared to the control
during the whole follow-up period (p<0.05-0.001).
Moreover, in the group of cranio-skeletal trauma with
bleeding, this indicator did not significantly differ from
the one in the animals with no bleeding (p>0.05).

In response to trauma, the content of total bilirubin
in bile did not significantly change compared to the
control in both experimental groups (p>0.05). Con-
secutively, the content of direct bilirubin decreased.
In the animals with trauma only, it became statistically
significantly lower than in the control in 3 and 7 days of
the post-traumatic period (13.7%, p<0.05 and 23.0%,
p<0.01, respectively). In the presence of additional
haemorrhage, this indicator became significantly lower
than the control in 1 day of the post-traumatic peri-
od (by 15.9%, p<0.01). In 3 days the decrease was
23.2 % (p<0.01), in 7 days it was 35.8 % (p<0.001).
At the same time, in 1 day in the animals with hae-
morrhage, the indicator was statistically significantly
lower by 14.7 %, (p<0.01), in 3 and 7 days there was
a tendency to its decrease, compared to the group of
injured animals with no haemorrhage (p<0.10).

Sequentially, during the whole follow-up period
the content of indirect bilirubin in bile was significantly
higher in both experimental groups than in the control
one (p<0.05-0.001).

In 1 day of the posttraumatic period in the animals
of study group 1 the degree of conjugation of bilirubin
in bile decreased but did not differ significantly from
the control group (p> 0.05). In 3 days, this index was
even lower and was by 12.4 % less than in the con-
trol (p<0.01). In 7 days its decrease rate was 20.8 %
(p<0.001). Additional haemorrhage contributed to
the worsening of the studied indicator abnormalities
compared to the control group: in 1 day — by 15.6 %
(p<0.01), in 3 days — by 21.4 % (p<0.01), in 7 days
— by 31.7 % (p<0.001). In 1 day in this group the de-
gree of bilirubin conjugation in bile was statistically
significantly lower than in the study group 1 (10.1 %,
p<0.05).

The results prove the biligenic dysfunction of
the liver under the influence of a simulated trauma.
The most significant abnormalities occur in 7 days of
post-traumatic period. The revealed regularity is anal-
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ogous to that established in the literature according
to the indicators of lipid peroxidation, antioxidant de-
fence, cytolysis and endogenous intoxication [10]. It
is possible that the damage of membranes of endo-
plasmic reticulum, where the synthesis of bile acids
and conjugation of direct bilirubin take place, is in the
pathogenesis of biliation disorder. According to the lit-
erature, the membranes are the most at risk of the
effects of free radicals [1, 2]. Consequently, in the
presence of additional haemorrhage, the biligenic
dysfunction of the liver is more significant. Obvious-
ly, worsening of traumatic shock, development of hy-
poxia, systemic response of the body to inflammation
caused it [11].

Thus, in the presence of simulated polytrau-
ma, the development of functional liver failure takes
place maximum in 7 days. With underlying additional
haemorrhage, biligenic dysfunction of liver is more
significant. The results point at a greater probability of
development of multiple organ dysfunction and insuf-
ficiency in cases of cranio-skeletal trauma complicat-
ed with haemorrhage.

It has been first established that the complication
of cranio-skelectal trauma with additional blood loss
exacerbates and accelerates liver dysfunction. The
content in bile of total bile acids, cholesterol, the
degree of conjugation of bilirubin, the rate of biliary
excretion and excretion of the main components of
bile, as well as absorption-excretory and glycogen
synthesizing functions are impaired already on the
first day of the post-traumatic period and in all times
of the follow-up period they significantly differ from the
similar indices of the injured animals without blood
loss.

CONCLUSIONS

In the presence of experimental cranio-skeletal
trauma there were some changes in the parameters
of liver biligenic function that was manifested by a sig-
nificant decrease in the content of total bile acids, di-
rect bilirubin and degree of its conjugation in bile with
underlying increase in concentration of cholesterol
and indirect bilirubin with a maximum declination in
7 days of post-traumatic period. Additional haemor-
rhage exacerbated the revealed declinations: the con-
tent of total bile acids and cholesterol in bile and the
amount of direct bilirubin and degree of its conjuga-
tion in 1 day of post-traumatic period was significantly
lower during the whole follow-up period.

2. Road traffic injury prevention initiatives: A
systematic review and metasummary of effectiveness in
low and middle income countries / M. Peden, C. Staton,
J. Vissoci [et al.] // PLoS ONE. — 2016. — Vol. 11, No 1. —
P. e0144971.
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3. Morphological changes in lungs, heart and liver
caused by experimental associated chest and thighs trauma/
M. M. Khudobiak, M. I. Marushchak, L. M. Holovatiuk [etal.] //
International Journal of Medicine and Medical Research. —
2017.-Vol. 3, No 1. — P. 79-83.

4. Xypo6'sk M. M. AHTMOKCMAAHTHA CUCTEMA 3axUCTy
npy ekcnepuMMeHTa/bHIA TpaBMi rpyaHOT KNiTKM Ta 060X
cteroH / M. M. Xypo6’sk, M. |. Mapywak, O. B. eHedins //
BicHvK HaykoBuWX gocnimkeHb. —2016. — Ne 4. —C. 134-137.
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6. Aaron F. J. B. Elevated liver enzymes following poly-
traumatic injury / J. B. F. Aaron, S. McN. Sanderlin // Journal
of Rehabilitation Research and Development. — 2014, —
Vol. 51, — No 6. — P. 869-874.

7. Tyopuma A. A. TopyLLIEHHS YXOBYOYTBOPEHHS | )XOBYO-
BUAINIEHHA B PaHHili nepiog NoniTpasmu y TBapuH 3 Pi3HO
meTaboni3yBasibHOW 34aTHICTIO nevidku / A. A. Tyanma, B.

REFERENCES

1. Marushchak M., Krynytska ., Khudobiak M.,
Vernygorodskyi S., Mazur L. Mitochondrial mechanisms
of apoptosis in case of experimental combined trauma of
the chest and both thighs. Archives of the Balkan Medical
Union. 2018;53(4): 517-22.

2. Peden M, Staton C, Vissoci J. Road traffic injury
prevention initiatives: a systematic review and metasummary
of effectiveness in low and middle income countries. PLoS
ONE. 2016;11(1): e0144971.

3. Khudobiak MM, Marushchak MI, Holovatiuk LM,
Datsko TI. Morphological changes in lungs, heart and
liver caused by experimental associated chest and thighs
trauma. International Journal of Medicine and Medical
Research. 2017;3(1): 79-83.

4. Khudobiak MM, Marushchak MI, Denefil OV.
Antioxidant system of protection in experimental trauma of
the chest and both hips. Visn nauk doslidz. 2016;4: 134-7.
Ukrainian.

5. Prydruha SM, Borys RM. Violation of the humoral
level of immunity in the period of late manifestations of
polytrauma and its correction with thiotriazoline. Bukovin.
med visn. 2013;17(65): 96-101. Ukrainian.

1,2019

BicHUK MeguuHUX i GionoriyHux gocnigkeHb
Bulletin of Medical and Biological Research

B. Apema // 3006yTKN KNiHIYHOI | eKcrepyMeHTasbHOI Me-
anumen. — 2012. - T. 2, Ne 17. — C. 48-52.

8. 3aeup T. A. OcobnmBoOCTI BNAUBY KPOBOBTpaTU
Ha [AVMHaMiKy MNOr/IMHaNbHO-BUAINBHOT Ta [NiKOreHCUHTe-
3yBasibHOI (DYHKLIA NEeYiHKM BHACMIAOK KpaHiocKeneTHol
TpaBmu / T. A. 3aeub, M. |. Mapywak, |. 4. Migraina //
MeguyHa Ta KhiHiYHa Ximisa. — 2017. — T. 19, Ne 1. —
C. 717-725.

9. Koszak [. B. Oco65vBOCTi XOBYOYTBOPIOBa/IbHOI
ChYHKUIT MeYiHkM B AMHaMILi NOoNiTpaBMy B eKCnepumeHTi /
[. B. Kosak // Journal of Health Sciences. — 2013. — Vol. 3,
No. 12. — C. 241-256.

10. Bopuc P. M. MopdonoriyHi i 6ioxiMiYHi 3MiHU BHY-
TPILLHIX OpraHiB Npu ekcnepuMeHTaNbHIl KpaHioCKeneTHil
Tpasmi : MoHorpadis. — P. M. bopuc. — TepHoninb : Ykpmes-
KHura, 2013. — 142 c.

11. CeaH O. b. Brnime nokasibHOT KpiogeCTpyKLUil WKipw
Ha AUHaMiKy (PYHKLiOHa/IbHOT akTUBHOCTI NeYiHky Ta i Ko-
pekuia / O. B. CeaH, A. A. Tyanma // AkTyanbHi npoénemu
TpaHcnopTHoi MegnuuHn. — 2007. — Ne 3. — C. 108-111.

6. Aaron FJB, Sanderlin SMcN. Elevated liver enzymes
following polytraumatic injury. Journal of Rehabilitation Re-
search and Development. 2014;51(6): 869-74.

7. Hudyma AA, Yarema VV. Violation of bile formation
and bile excretion in the early period of polytrauma in
animals with different liver metabolism. The Zdobutky Klin i
eksper med. 2012;2(17): 48-52. Ukrainian.

8. Zaiets TA, Marushchak MI, Pidhaina IYa. Features
of the influence of blood loss on the dynamics of absorption
and glycogenesis functions of the liver due to cranio-skeletal
injury. Med i klin khim. 2017;19(1): 71-5. Ukrainian.

9. Kozak DV. Features of bile-forming liver function in
the dynamics of polytrauma in experiment. Journal of Health
Sciences. 2013;3(12): 241-56. Ukrainian.

10. Borys RM. Morphological and biochemical changes
of internal organs in experimental cranio-skeletal trauma:
monograph. [MopdonoriyHi i 6ioXiMiYHi 3MiHN BHYTPILLIHIX
OpraHiB nNpy ekcnepuMeHTasbHIli KpaHiOCKENETHIN TpaBMi:
MoHorpadisi] Ternopil: Ukrmedknyha; 2013. Ukrainian.

11. Svan OB, Hudyma AA. The influence of local
cryodestruction of the skin on the dynamics of liver
functional activity and its correction. Aktualni prob transport
med. 2007;3: 108-11.

Received 04.09.19

ISSN 2706-6282(print)
ISSN 2706-6290(online)



OIS In
REVIEWS

VIIK 61:53](091)
DOI 10.11603/bmbr.2706-6290.2019.1.10582

B. [I. imyx, Y0. A. Pypsaxk, O. A. Barpiii-3aanp, /1. B. Haymosa

Teproninvcokuil HayioHanvHuti meouuHuti yHisepcumem imeni I. . Iopbauescvkozo MO3 Yxpairu

ICTOPIAA KBAHTOBO-MEXAHIYHUX METOJIIB OOCIJIIIXEHHA MEOUKO-
BIOJIOTTYHUX I XIMIYHUX CUCTEM

IcTopia KBAaHTOBO-MeXaHiUHUX MeTOAIB AOCNiAKEHHS
MeAunKo-6ioNoriYHuX i XiMiuHUX cuctem

B. 4. Aiayx, 10. A. Pygsk, O. A. Barpiii-3asub,

N. B. HaymoBa

TepHoninibCbKul HayioHa/IbHUU MeduyvHUl yHisepcumem
imeHi 1. 5. Nopbayescbko2o MO3 YkpaiHu

Pe3tome. Y 00cioxeHHI npoaHasnizosaHo emaru po3su-
MKy ma CmaHOB/1EHHST KBAHMOBO-MeEXaHIYHUX Memooig 00C/li-
OXXEHHS1 MEOUKO-6i0/102i4HUX cucmeM ma 0cobs1usy posib pe-
30HaHCHUX MEMOoOIB SIK ¢hi3UYHY OCHOBY iX (hyHKUIOHYBaHHSI.

MeTa gocnifkeHHA — BUCBIM/IUMU ICMOPUYHI W/IsIXU
PO3BUMKY KBaHMOBO-MeXaHiYHUX Memooi8 OOC/IIOKEHHS,
rnokasamu ix 3Hadyywjicmse 07151 MUHYBWUHU | CbO200EHHSI.

Pe3ynbratu. ICmopuyHi W/sixu po3sumky Hayku, po3-
Kpummsi 3aKkOHOMIpHOocmel Marmb 0C0ob/uBe 3HAYEHHS
0719 cb0200€eHHs. poyec icmopii cmaHOB/1eHHST ma po3-
BUMKY (PI3UKO-MEOUYHUX | 6i0/102i4HUX 3HaHb HEPO3pus-
HO nos’sizaHull i3 3a2a/lbHOK ICMOpIED /1l00cmBa, HayKu i
3MiHI0BaB HayKOBY KapmuHy csimy yrnpooosX mucsi4o/ims.
Jlyi 0e Bpolisib, Hobeniscbkull naypeam 3 (Qi3uku, nucas:
«...[CMOpisi HayKU He MOXe He yikasumu BYeHUX fpupo-
0do3Hasyig: y4eHull 3Haxooumsb y Hil... 6a2amoyucesibHi
YPOKU i, Hag4yeHull s/lacHUM 00CBIOOM, BIH MOXe Kpauwe,
HiK 6YOb-xmo iHwWul, m/ayMmaqyumu i3 3HaHHsIM crpasu yi
YPOKU». ®i3uka i MeduyuHa — Mo2ymHi eifiku depesa i-
J710coii, KOPIHHSI IKO20 csl2ae npasikosux Yacis. B icmopii
HayKu W/isixu po3sumky MeoOuyuHU i isuku i 36ianucs U
nepemuHasucs. Biokpummsi y MeouyuHi ma 6iosio2ii mopo-
OXyBasiu HOBI i3UYHI i0ei, a 00CSA2HEHHS y i3uyi crpusiiu
HOBIMHIM MEOUKO-6i0/102i{4HUM O0C/IIOXEHHAM. Y pobomi
BUCBIM/IEHO PO/Ib KBAHMOBO-MeXaHiYHUX Memodig 00C/li-
OXXeHHSI MeOUKO-6i0/102i4HUX ma XiMIYHUX cucmenm.

BucHoBKWU. ¥ cmammi 8i003epKasieHO icmopito po3-
BUMKY KBaHMOBO-MeXaHiYHUX 3HaHb, MOKa3aHO SIK 3MIHH0-
Basnachb Haykosa KapmuHa C8imy BrpOo008X MUCSYO/Iimb,
pO32/15IHYMO  B3aEMOOOMOBHIOBAHICMb | CIA0KOEMHICMb
HayKOBUX 3HaHb, W0 BU3Ha4Ya/lu HanpsiMoOK PO3BUMKY Ha-
YKU ma nokaszaHo eqheKmusHiCmMb PE30HaHCHUX MemMoois y
MeOUKO-6i0/102i4HUX OOC/TIOXEHHSIX.

KniouoBi cnoBa: KBaHTOBO-MeXaHi4Hi MeToan A0C/iIKEHD;
EMP; MPT.
©B. 4. Aidyx ma iH., 2019
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History of quantum-mechanical methods of research
of medical-biological and chemical systems

V. D. Didukh, Yu. A. Rudyak, O. A. Bahrii-Zaiats,
L. V. Naumova

I. Horbachevsky Ternopil National Medical University
e-mail: bagrijzayats@tdmu.edu.ua

Summary. Stages of development and formation of
quantum-mechanical research methods of biomedical
systems and the special role of resonace methods as a
physical basis for their functioning are analyzed in the work.

The aim of the study — to highlight the historical ways of
development of quantum-mechanical methods of research,
to show their significance for the past and present.

Results. Historical ways of science development,
disclosure of laws have particular importance for the
present. The process of history formation and development
of physico-medical and biological knowledge is inextricably
linked with the general history of mankind, science and has
changed the scientific picture of the world for millennia.
Louis de Broglie, a Nobel laureate in physics, wrote: "
the history of science is interested by scientists of natural
science: the scientist finds in it ... numerous of the lessons,
and, taught by his own experience, he is able interpret these
knowledge better than anyone else. Physics and medicine
are powerful branches of the tree of philosophy, whose roots
go back to ancient times. In the history of science, the paths
of development of medicine and physics both coincided and
intersected. The discoveries in medicine and biology gave
rise to new physical ideas, and the advances in physics
contributed to the latest biomedical research. The role of
quantum-mechanical methods of research of biomedical
and chemical systems is highlighted in the work.

Conclusions. The history of the development of
quantum-mechanical knowledge is considered. Chang-
ing of the scientific picture of the world over the millennia
is showed. The complementarity and continuity of scientific
knowledge that determined the direction of the development
of science is considered and the effectiveness of resonance
methods in biomedical research have been showed.

Key words: quantum-mechanical research methods; EPR;
MRI.
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BCTYN

JocnipkeHHs eTanis  eBOOUIAHOIO  PO3BUTKY
Hayky Ta PeBO/OLIAHMX CTPUOKIB Yy HayKOBMX [0-
CATHEHHSIX € BaX/IMBOK Npo6/eMolo, sika noTpedbye
0C006/IMBOrO NigxoAdy A0 CBOro BUPILWEHHS. 3aBasku
CBOIM YHIK&JTbH/M MOX/TIMBOCTAIM, TOYHOCTI Ta NOBHO-
Ti ogepxaHoi iHhopmMaLii, BUHATKOBY Posb Yy Meau-
KO-6i0N0rvYHNX Ta XiMiYHMUX SOCIIKEHHSAX BifirpalTb
KBAHTOBO-MeXaHiyHi MeETOAW AOC/IIKEHHS.

JocnigpkeHHo icTopil po3BUTKY KBaHTOBO-Me-
XaHiYHMX MeTodiB npuceBaveHo barato npaup [1-4].
Cepef, HuX ocobnvBe Micue 3aliMaloTb pPe30HaHc-
Hi MeToau AOCNILKEHHS, NPOo Lo 3acBigyye Besvka
KiNbKicTb ny6nikauiii [5-13].

MeToto gocnifKeHHs 6yn0 BUCBITINTY iCTOPUY-
HWI WAAX PO3BMTKY KBAHTOBO-MEXaHIYHUX 3HaHb,
PO3INAHYTU POSb PE3OHAHCHUX METOLIB Y AOCNIIKEH-
Hi MeAMKO-6i0/10TYHKX Ta XiIMIYHUX CUCTEM.

PE3Y/IbTATU TA OBIrOBOPEHHHA

CTaHOB/EHHIO KBAHTOBO-MEXAHIYHNX i PEHTTEHO-
NOTiYHUX METOoAIB AiarHOCTUKWN | NiKyBaHHA CNpUaiun
po6otn EpHecta Pesepdopaa, Hinbca bopa, Mak-
ca MnaHka, Jyi ae Bpoiins, BepHepa lelizeHbepra,
AHpi Bekkepens, Binbrenosma PeHTreHa, Mapii i [M'epa
Ktopi, AnbbepTa EiiHwWwTaliHa, /lapmopa [xo3edoHa,
denikca bnoxa, Minnca MNipcens, MNaynsa laytepoyp-
ra, Netepa MaHcinga Ta iH.

AmepuKaHCbkniA oisvk Pivapga deliHmaH, nay-
peat Hob6eniscbkoi npemii 3 cpisvkn (1965 p.), cka-
3aB: «HAKWo 6 y pesynbrati Akoi HebyTb CBITOBOI
KatacTpodu BCi HakonM4yeHi HayKoBi 3HAHHS BUABU-
nncs 6 3HMLWEHUMU | A0 NPUIALELLIHBOTO MOKOJIHHA
npuiwna nvwe ogHa hpasa, TO ke TBEPAKEHHS,
cknafeHe i3 HaliMeHLLOT KisIbKOCTi CNiB, NpuHecsio 6
Halibinbly iHhopmayilo? A BBaxato, WO Le aToM-
Ha rinoTtesa — BCi Tina cknagatwTbes i3 aToMiB — Ma-
NeHbKNX Tineupb, SKi 3HaxXo4AaTbCca y 6e3nepepBHOMY
pyci, NPUTATYIOTbCA Ha HEBENVKUX BIACTaHAX, ane
BifLUTOBXYIOTbCSH, AKWO OAHE i3 HUX HabMxaeTbes
[0 iHLWOoro».

OCHOBOMOJIOXXHUKOM aTOMICTUKM 6yB [eMOKpiT,
AKMA nucaB: «3HalNTW oAMH HaAyKoBWIA AoKa3 Ans
MeHe 3HayHO Oifblle, HK B6yTU BO/IOAapeM BCbOrO
NnepcuaCbKOro LapcTea».

CTaHOBNEHHA aTOMHOr0 BYEHHA Bigbysasnocs
BCyMnepey BeNMye3HUM cknagHowamu i nepecnigy-
BaHHAM. Y cepnHi 1624 p. dopaHLy3bki BYeHi y Mapu-
Xi MpU3HaunaM ny6niyHniA OUCKYT 3 METOH KPUTUKK
BYEHHS ApuctoTens. YoTupHaguaTa Tesa nporpamu
nporosiowysasia aroMiCTUYHY KOHLIENL0 PeYOBUHMU.
Y nporpami roBopuiocb Takox, Lo ApUCTOTENb Ye-
pes HeBiracTBo uK, LWBUALLE, Yepes Hefo6po3nynn-
BICTb BUCMISIB Y4EHHS, 3MiHO 3 SKUM MaTepis cknaga-
€TbCA i3 aTOMIB... Y MOMEHT BiAKPUTTA AUCNYTY O4UH
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i3 oro opraHizartopis, Ae Knas, 6yB 3aapeluToBaHui,
a iHwomy, BinnoHy, Bganocsa BTekTn. MNapnameHT no-
CTaHOBMB 3a00POHUTK AUCMYT, YPOUUCTO i Ny6AiYHO
nopBaTy Oro/0oLLEHI MOro Te3u i BCiX 3aK0NOTHWKIB LjET
cnpasun Bucnatu i3 Mapwxa i3 3a60poHOI0 B34y B
Mapn3bknii OKpyr, 3a60pPOHUTK NponaraHay nornsgais,
BUKNafEHUX B Te3ax, Y BCiX hpaHLy3bKMX YHiBEpCH-
TeTax... BCAKOMY, XTO YCHO 41 MUCbMOBO HacMisto-
BaBCHA 6 BUCTYMNUTK 3 TAKOIO NOSIEMIKOI0, 3arpoxysasia
CMepTHa Kapa.

CnpaBXHE BiApOKeHHA aTOMICTUKM NOYaoCs Ha
nouatky XIX cT. Y 1802 p. aHriAicbknii goi3nK i XiMik
[O. OanbtoH (1776-1849), sAknii BiAKPWB 3akOH nap-
LjiasIbHOTO TWUCKY rasiB i BUCNOBUB MPUNYLLEHHS, LLO
OCHOBHI XiMiYHi siBULLA By 6 3pO3YMIsTiLLIMMMK, AKLLO
BBaXaTW, L0 KOXHWIA XIMIYHWUIA eNleMEHT CKNafaeTbecs
3 HalAPIGHILLKNX, Aani HENOAIMbHMUX YaCTUHOK. KoxeH
€/1eMeHT Mae CBill TUM YacTWHOK, a X Halpi3HoMa-
HITHILI KOMGiHaLi YTBOPIOKOTL BCi pevoBuHWU. Hacni-
aytoun [lemokpiTa, [. JanstoH Ha3BaB Li YaCTUHKK
aToMamu.

[o kiHua XIX cT. atoM BBaXa/M HenoAifibHUM.
OfHak BiAKPUTTA LiNoro pagy HOBUX (PISUYHUX ABULL
nocTaBu/v Le CTBEPMKEHHSA Mg CyMHIB. Ha novatky
XX CT. 6yN0 BUCYHYTO Kinibka Mogeneii 6ygosu atoma.
3a 40NoMOro UMx Mogeneit yyeHi npobysanm nosc-
HATWU PAL HE3PO3YMININX eKcrnepuMeHTaIbHUX hak-
TiB — NiHIAHICTb CNEKTPIB BUNPOMIHIOBaHHS rasiB npu
BMCOKI/Ai TeMneparypi, enekTpuyHy HEeNTPasibHICTb i
CTIliKICTb aTOMiB.

MepLuy cnpoby nobyaysatun Teopito 6yaoBK atoma
B MeXax KnacuuyHoi gisvikv 3pobms y 1903 p. aHrii-
CbKMiA pismk [. TOMCOH. 3a oro rinoTesol aTtom ysiB-
nasca 'y surnAgi cdoepu, AKka pPiBHOMIPHO 3arnoBHeHa
MO3UTVBHUM 3apsiA0M, B CEPEeSHil YacTuHi SKOI Mic-
TATbCA eneKkTpoHu. MNpoTe ua Mogens 6yna Hecnpo-
MOXHa MOACHUTY CNeKTPasibHi 3aKOHOMIPHOCTI aToMiB.
3a L€t rinoTe3ot0 YMCo AiHili y CNeKTpi He MOBUHHO
6yNo nepesuLLyBaTX YACO €/IEKTPOHIB Yy aToMi, TOAj
AK B AIICHOCTI HaBiTb y CMEKTPi aTomMa BOAHIO 4MC/o
niHin nepesuwysano 30. Kpim Toro, rinoteza TomcoHa
He cnupanack Ha 6yab-AKi 4OCNigHT AaHi.

OCHOBYM Cy4yacCHOro BYEHHS NPO PafioakTUBHICTb
i Teopii 6yf0BM aToMa 3ak/1aB BUAATHUI aHINiNCbKNI
oi3nK, naypear Ho6eniBCbKOi npemii, EpHCT Pesep-
dopa (1871-1937). Pesynbtatu AOCNILKEHHS, AKi
nposenun Pe3sepchops Ta CNiBPOGITHUKM, LINKOBUTO
3MIHUAW NPUAHATE TOAI YABNEHHS NPO CTPYKTYpPY ato-
Ma i go3sonunun Pesepdopay CTBOPUTK NiaHeTapHy
Mofeslb atoMa, sika CTaHOBW/1a OCHOBY KBaHTOBOI Te-
opii bopa.

Hinbc Bop (1885-1962), Hobeniecbknii naypear
(1922), BUKOPUCTOBYHOUM MSIAHETAPHY MOAE/b aToMa,
AKYy po3po6us Po3epdops, BBIB YSABIEHHS MPO eHep-
reTMYHI pPiBHI atoma, MOSICHUB 3aKOHOMIPHOCTI NiHi-
yaTux CNekTpiB.
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Hinbc Bop npunycTuBs, LLIO BEMYMHK, AKI XapakTe-
PU3yHOTb MIKPOCBIT, MOBUHHI KaHTyBaTUCA, TOOTO BOHU
He MOXYTb NpuimaTtn 6yAb-SKi 3HAYEHHS, a TiflbKu
NeBHI AUCKPETHI 3HAYEHHSA, KpaTHi o cTanol MNiaHka.
H. Bop noknas B OCHOBY CBOET TeOpIi Taki NocTynaTu:

|. ATOM MOXe icHyBaTu fvwe B NeBHUX cTauio-
HapHUX CTaHax i3 BignoBiAHNMKN eHepriamun E . B cTa-
LlioHapHMX CTaHax aToM He BUNPOMIHIOE EHEPTit0.

Il. Mepexig atoma 3 0AHOro cTauioHapHOro cra-
Hy B iHWWI CYyNPOBOAXYETLCSA BUMPOMIHIOBAHHSAM YK
NOr/IMHAHHAM KBaHTIB, EHepris AKMX BU3HAYa€ETbCA 3a
thopmynoto: hv=E,— E_, ae k i n — uini uicna (Homepu
cTaujoHapHuX cTaHiB), h — ctana MNMnaHka.

IIl. Pagjycu r cTauioHapHUX CTaHiB, No AKNX pyxa-
€TbCA €/1IeKTPOH Macolo m 3 LWBUAKICTIO U, 3a40B0/1b-
HAKOTb YMOBY:

h
=nh(n=1,2,3)..., pe h= —
2r

Naypeat Hob6eniscbkoi npemii 3 doisvkn (1933)
BepHep leitzeH6epr nucas: «MoBa o6pasie Bopa —
Lue mMoBa noesii, ka 4aCTKOBO Ma€ BiAHOLUEHHS [0
3MasibOBaHOI HUM [AJACHOCTI i sy HIKO/M He Tpeba
po3ymiTn BGykBasibHO... [ocTynatn bopa nogibHi ao
neHsns i gapob, Ski cami co6OH0 LLe He KapTuHa, ane 3
X 4OMOMOroK MOXHa iX CTBOPUTU».

Xoua Teopis bopa nosicHuna NpuYMHy BUMPOMI-
HIOBaHHS NiHINYaCTMX CNEKTPIB CKIaAHMMN aTOMaMMu,
nepioguyHnii 3akoH MeHaeneesa ii 3akoH Mo3ni, npo-
Te He 3MoOr/1a onucarty 6yaoBy atoma renito, HacTyn-
HOro 3a aTOMOM BOZHHKO e/leMeHTa.

Bianosiai Ha mocTaBfeHi 3anuMTaHHS gasnia KBaH-
TOBa MeXaHika, B siKili Ha MPMHLMNOBO HOBIi OCHOBI
YCTaHOB/IEHI 3aKOHOMIPHOCTI pyXy €/1eKTPOHIB B aTo-
Max i pyxy YacTMHOK y 6yAb-SKMX iHLLIMX CUCTEMAX.

B OCHOBI KBaHTOBQOI MEXaHIK/ NeXUTb MNPUNYLLEH-
HSA Mpo Te, WO XBW/IbOBO-KOPMYCKYNAPHUIA Ayani3m,
BCTAHOBNEHUA O/1A CBiT/1a, Ma€ yHiBepCaslbHUA Xa-
pakTep. Yneplie iget, Wo BCi YaCTUHKK, SKi MalTb
NeBHWIA IMNY/bC, MakTb XBUMbOBI BACTUBOCTI, a 1X
pyX CYnpOBOLXYETbCA [AEAKAM XBW/bOBMM MpoLue-
COM, BUCI0BUB (hpaHLy3bknii pisuk Jlyi e Bpolinem
(HoGeniscbkuii naypeart, 1929).

Y KBaHTOBIN MeXaHilji iCHYt0Tb 0OMEXEHHS B MOXX-
JINBOCTAX OAHOYACHOrO BM3HAYEHHS KOOpAMHATU Yac-
TUHKM | BENNYUHYM 1T iMnynbey. LIl 06MeXeHHSs noB’si3aHi
3 XBUIbOBO-KOPMNYCKYNSPHUM AyastisMOM MiKpovacTu-
HOK. XBUNbOBa NpMpoAa CBiT/1a NOSICHIOE AndIpakLito,
iHTepdoepeHLilo, a KoprnyckynsipHa — sBua ¢oTo-
edoekTy, edpekT KomnoTHa. |, Ik A0TenHo 3ayBaxkmB Yi-
NbsAM Bperr, «koXeH i3nK 3MyLLIEHWUIA NO NoHeajisKax,
cepepax i N'ATHMLUSAX BBaXaTW, LLLO CBIT/I0 CKNadaeTbCs
i3 YACTMHOK, a B iHLLI AHI TMKHSA — i3 XBUMb».

Hinbc bop Big3HauvB, wWo «Onuc gis3nyHOro
o6’ekTa sIK YaCTMHKM, Tak | XBWAi, AONOBHIOKTL OAWNH
0fHOro, oAHe 6e3 iHLWOoro nosbaBneHe 3MICTy, Kop-

mo,
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MYCKYNSAPHI W XBU/bOBI NiAXOAN MOBWHHI MaTu MicLe
B onuci hi3MYHOT peanbHOCTI. Tak, hisnyHa kapTnHa
ABMLLA | IOro MaTeMaTUYHWUIA ONUC AOMNOBHIOKTL OAUH
oAHoro. ®i3nyHa KapTuHa HEXTYE aeTansamu i faneka
BiL MaTemMaTnyHOl TOYHOCTI, TOAI SK TOYHMIA MaTema-
TUYHWIA OMUC SBMLLA, HABNaKW, YCKNAAHIOE A0ro YiTke
PO3YMiHHSA... M/ NOBWHHI NPUAHATK, WO BNacHe 6io-
NOriYHi 3aKOHOMIPHOCTI NPeACTaBNATb 3aKOHU NpU-
poAM, AOMOBHIOBASIbHI A0 TUX, AKI NpUAATHI 41a no-
SICHEHHS B/1ACTUBOCTEN HEXMUBUX Tif».

Y 1896 p. HigepnaHacbkuii goisuk Mitep 3eemaH
(1865-1943) BigKpVB ABMLLE PO3LLENIEHHA Crhek-
TPa/ibHUX NiHIA Nig BNAMBOM MarHiTHoro nons (Ho-
6eniscbkuii naypeart, 1902), sike Bigirpano ocobnmey
PO/ib Yy PO3BUTKY MeAMYHOT Di3VKM | NOPOAMIIO ABULLE
€/1eKTPOHHOro napamarHiTHoro pesoHaxcy (EMP), sike
nonsrae y MnOr/IMHaHHI NapamarHiTHOH PevyoBUHOK
MIKPOXBU/IbOBOrO  PafioBUMPOMIHIOBAHHS  3aBAAKM
eNIeKTPOHHUM nepexofaM MK NiApPIBHAMU 3eEMaHiB-
CbKOTO PO3LLEN/IEHHSA EHEePreTUUYHUX PIiBHIB.

Y mefvko-6ionoriyHmx gocnimkeHHax merog EMNP
BMKOPUCTOBYIOTb A1 BUAB/IEHHSA | OCMIIKEHHSA Biflb-
HUX pagyvikanis, hOTOXIMIYHMX NPOLLECIB, 30kpema do-
TOCUHTE3Y, KaHLEPOreHHOCTi AeAKUX PEeYOBUH. AKLLO
JocnigpkysaHi 06’eKT MaloTb fliaMarHiTHi B1iactMBoc-
Ti, TO BUKOPUCTOBYIOTb MapamarHiTHI MiTKu (pagukanu
KUCHIO), AIKi 3B’A3YIOTLCA 3 MOJIeKynamu LOCNigKy-
BaHoro o6’ekta. 3a cnektpamu EMP 3HaxogsaTb no-
NOXEHHST Takoi MITKM B MOMeKyi. TakuMm crnocobom
MOXHa BUSABNATW pO3TallyBaHHA PI3HOMAaHITHUX rpyn
aTtoMiB, X B3AEMOLII0 i pyX.

MeToamka BuKkopucTaHHa Metogy EMP ana pocni-
[DKEeHHSA BioopraHiYHNX HAHOOB'EKTIB, TakUX K MeTau1o-
NPOTETHN, € NEPCNEKTUBHOIO A1 PO3BUTKY MEAULINHW [6].

B OCHOBI fBULLA A4EPHOMO MarHiTHOro pe3oHaHcy
(AMP) nexuTtb cenekTVBHE MOIMMHaHHA enekTpomar-
HITHOT eHeprii Pe4OBUHOI0, 3yMOB/IEHE KBAHTOBMMMU Ne-
pexofamMun aToMHUX A4ep MiXX eHEPreTUYHUMK CTaHaMK
3 Pi3HUMK OpieHTaLiAMK cniHy | (BNacCHOTO MOMEHTY iM-
nynbcy) atomHoro sapa. Cnocrepiraetbcst AMP, Konu
Ha 3pa3oK [Ail0Tb B3aEMHO MEPneHAVKYNAPHI MarHiTHi
nons: iHTeHcBHe B Ta cnabke pagjodactoTHe B,. [Ans
BiNbLUIOCTI aTOMHUX SAEP YacToTa, Npu Sk cnocTepi-
raetbca AMP, nexuTsb B giaroHani 1-10 Mru.

ABULLE ANEPHOIO MArHiTHOro pe3oHaHcy (noru-
HaHHSA Y/ BUMPOMIHIOBAHHS e/1IeKTPOMAarHiTHOI eHeprii
PEYOBMHOIO, AKa MICTUTL AApa i3 HEHY/IbOBUM Crii-
HOM) BiakpvB y 1938 p. amepurikaHcbkuii thisuk Icigop
Pab6i (1898-1988), AkMii HApOAMBCSA Ha JIEMKIBLLMHI
y M. PomaHoBi (Tenep Monbua). BiH 3a3Hauus, WO
pe3oHaHCHe BUCOKOYACTOTHE MarHiTHe nosne, yepes
AKEe NPOMITalTb YACTUHKW, BUK/IVKAE NepeopieHTaLlito
IXHIX MarHiTHUX MOMEHTIB, WO CMnocTepiracTbcsa 3a
3MIHOK X TpaekTopii. 3a HOBWUI METOZ BUMIpIOBaH-
HS MarHiTHoro MomeHTy sgep Icigop Pabi y 1945 p.
oTpuMaB HobeniBCbKy Npemito 3 di3nku.
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Ipnanacbkuii chisuk Slapmop [xo3sedoH (1872—
1942) Bka3aB Ha AiBuLLE, sIKe 3aiimae ocobmBe MicLe
B MarHiTHO-pe30HaHCHiIn Tomorpadii — npeuecito mar-
HITHUX MOMEHTIB €/IeKTPOHIB, S4pa, aToOMiB HaBKOJ/10
30BHILUHBLOrO MarHiTHOro nNoss.

AMP (MPT) Bigkputo y 1946 p., 3a wo ®enikc
Bnox i Egsapg Mepcen y 1952 p. oTpumasiv Hobe-
niBcbKy npemito 3 doizukn. MPT — meTof, foCHioKEHHS
Ha OCHOBI AiBMLLA AEePHOro MarHiTHOro pe3oHaHcy. B
OCHOBI LIbOr0 fIBULLLA JIEXUTb CeleKTUBHE MOrIMHaH-
HS1 eNeKTPOMArHiTHOT eHepril pe4oBUHO, 3yMOB/IEHE
KBAHTOBMMMW MNepexofaMy aTOMHUX f4ep MK eHep-
rEeTUYHUMW CTaHaMM 3 PiI3HUMKU OpieHTaLis MU Cniny |
(BNacHoOro MOMeHTY iMMysibCy) aTOMHOro aapa.

MPT — meTof [OCHifKEHHA Ha OCHOBI fABMLLA
ANEePHOr0 MarHiTHOro pesoHaHcy. B OcHOBI LbOro
ABMLLA JIEXUTb CefIeKTUBHE MOIMSIMHAaHHSA elekTpo-
MarHiTHOT eHeprii pe4oBMHO, 3yMOBJ/IEHE KBAHTOBU-
MU nepexofamy aTOMHUX f4ep MK eHepreTUuYHUMU
CTaHamMy 3 Pi3HUMW opieHTauisgMu cniHy | (BnacHoro
MOMEHTY iMMNy/bCYy) aTOMHOT0 A4pa.

MarHiTHi MOMEHTU Afep € CyMOI MarHiTHUX mMo-
MEHTIB HYK/T0HIB. O VHULIEIO BUMIPIOBAHHSA MarHiTHUX
MOMEHTIB HYK/IOHIB € SIEPHUIN MArHEeTOH 4 :

exh
2
2Xm,

heei m,— 3apsf i Maca nNpoToHa, sika B 1836 pa-
3iB Gi/sibLLA Bif, Macy enekTpoHa.

MarHiTHWIA MOMEHT f4pa y NOCTINHOMY MarHiT-
HOMY Mo MOXe MpuiiMaTu Nule AUCKPETHY Opi-
eHTauito. AMP BigbyBaeTbCa Ha a4pax, fAKi MalTb
cniHm 1/2, 3/2, 5/2. BOHW OpPIEHTYIOTLCA Y HaNpsaM-
Ky nosis abo npoTtu Hboro (puc.l). Lie o3Havae, Wo
eHepril agpa 6yayTb Bignosigaty nigpiBHI eHeprii,
BiACTaHb MK AKAMU 3aNexunTb Bif, iHAYKUIT MarHit-
Horo nosa B.

bl

AL = pigx g B,
fie g, — AnepHWii chakTop JlaHze.

A
E

AKWO Ha AApOo NoAiATM enekTPOMarHiTHUM no-
neM, TO MOXHa BUK/TMKATN Nepexoamn M nigpiBHAMMN.

Y 2003 p. Maynb laytepbyp 3a OTpMMaHe HUM
neplle MarHiTHO-pe3oHaHCHe 300paXeHHsA [BOX
npo6ipok 3 Bogoto (1973) i Mitep MeHcching 3a go-
CNiMKEeHHA aAepHO-MarHiTHOT andpakuii y Teepamnx
Tinax i OTpMMaHHA nowapoBMX MarHiTHO-pe3oHaHc-
HUX 300paxeHb oTpumanu HobeniBcbky npemio 3
i3mKn.

Appa docdhopy, hTopy, BOAHIO Ta iHWINX eeMeH-
TiB, WO MICTATbLCA B OpraHi3mi /I04UHW, NOAIGHI [0
«[3UrM», WO 06epTaETbCA HABKOIO CBOET OCi. AKLLO
NOMICTUTK X B MOCTiliHe MarHiTHe none, TO OCi «A3u-
rM» OPIEHTYIOTbCA B HaMpsIMKY fiHIA iHAYKUIT nons:
OfHi B340BX MONSA, iHWI — MPOTW HbOTO. FAKWO nep-
NeHAVKYNAPHO NPUKNACTN 3MIHHUIA BUCOKOYACTOTHWIA
curHan (pagioxsuni), To «a4epHi A3UrM» OTPUMYIOTb
eHeprito i 06epTarTbCsA HABKOMO CUIOBUX AiHIA mar-
HITHOrO MONSA Ha YiTKO BM3HAYEHIli pe30HaHCHIl Yac-
TOTi (3BiAcCK | HA3Ba — AAEPHUI MarHiTHUIA pe3oHaHc).

Micna BUMKHEHHSA CTPYyMy fApa 3a iHepujieto e
JesikniA  Yac npoaoBXylTb npeuecito. ocTynoso
ueli pyx nocnabnioeTbesl, ane BECb Yac KaxyTb, LU0
«3BYUNTb>» CMiHOBE eX0. 3a 3HaYEHHAM Ta LUBUAKICTIO
Moro cnafly MoxHa CyamTi Npo BNacTUBOCTI PeYoBU-
HW: YiM BinbLua rycTuHa, TUM LUBUALLE 3aTUXae exo.

MarHiT € OCHOBHOW 4acTuHow MP-Tomorpada,
LLIO CTBOPIOE NOCTIliHE MarHiTHe none. binbLwicTb cy-
YyacHMX MarHiTiB, AKi BUMYCKatOTb Pi3Hi BUPOOHUKM, €
HaznposigHumu (puc. 2).

YcepeauHi MarHiTy posTalloBaHi rpafjieHTHi Ko-
TYLLKW, NPU3HAYeHi /19 CTBOPEHHSA KOHTPO/IbOBaHUX
3MiH FO/1IOBHOIO MarHiTHOro nong B, 3a ocamun X, Y
i Z i npocTopoBOT nokanisauii curHany. FpagieHTHi
KOTYLLKM 3aBASIKM CBOIli KOHpirypaLii CTBOPIOIOTb Ke-
poBaHy, OAHOPIAHY Vi NiHIHY 3MiHY NOAS B NEBHOMY
HanpAMKy.

®aszouyTIMBUM [OETEKTOPOM € MPUCTPIA, SAKWiA
CK1afa€eTbCA i3 BOX MepeTBOopoBaYiB 4acToTu, 4BOX
inbTpiB, ABOX NigcunoBadiB i 90° nepeTBoptoBava

By

-172
E=+1/2yhB,
Iporu B,
AE
+1/2
4 E=-1/2yhB,
B3nos:x By

[

Puc. 1. EHepreTuyHa giarpama s4epHoro CniHy: pisHnUs eHeprii AE Mix piBHAMY NPONOpLiiHa MarHiTHIA iHAYKLT.
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PanioyacToTHa

I'panienThi OCHOBHOI‘O/ noJisi KOTylliKka
KOTYLIKH .
Marsit
Cucrema
300py Ta
Jlxepeno 06poOku
YKUBIICHHS JIaHHUX

=)

[TyneT ynpasjitHHs

Puc. 2. ByjoBa marHito-pe3oHaHcHoro Tomorpaca.

(hasn Ta Mae ABa BXoAM i ABa BMxoau. Ha Bxoam no-
AAK0TLCS HacTOTU V Ta V, i Ha BUXO/i OEPXYIOTh 3HA-
YeHHSA rnonepeyHol HamarHiyeHocTi Mx i My. AHasoro-
uncpoBuii NnepeTsoptoBay nepeTsoproe MP-curHan B
umncppoBuii, WO 06pobaseTLCA 3a gonomoro dyp'e-
NepeTBOPEHHS | BigobOpaxaeTbCa y BUMIAALI 306pa-
XXEHHS Ha MOHITOPI.

Y Komm'toTepi, KW KOHTPOIOE YCI KOMMOHEHTM
TomMorpadpa, MICTUTbCS G/1I0K MPUIAHATTA | nepegadi
OaHunX, PEKOHCTPYKLii 306paKeHb, 36epiraHHs gaHnx i
onepaTvBHOI NaM’siTi, @ TakoX nepudepiliHi NpucTpoi,
[0 SKMX Hanexarb 610K 36epiraHHs faHux i NpucTpol
BBeLeHHsA/BnBeeHHA. Komn'loTep kepye nporpama-
TOPOM rpPafieHTIiB, WO BU3HAYatOTb BUA i amnnityay
KOXHOrO i3 TPbOX rpafieHTHUX NONiB, HEOBXiAHUX AN
OfEePXaHHA AaHUX, & TaKOX 06P06IEHHAM JaHuX 415
BiOOpaXEHHsT 300pakeHb. [pagieHTHWiA migcunto-
Bay 30i/1bLUYE MOTYXHICTb rPafiEHTHUX IMNY/bLCIB [0
piBHA, A0CTATHLOIO A1 KEpyBaHHA [Pafi€HTHUMM
KoTywkamu. [hkepeno PY-imnynbciB i nporpamarop
iMMy/ibCiB € PY-KOMNOHEHTamu, Wwo nepebyBatoThb Nig,
KOHTpOsieM Komn'toTepa. PY-nigcuntoBay 306ibLuye
NOTY>XHICTb IMNY/IbCIB Bif4, MiniBat A0 KisoBaT. Bubip
i Moaudpikauia nocnifoBHOCTI, WO Bigobpaxae BBe-
[JEHHA faHnX y KOMN'loTep, 34iACHIOITbLCA Yepes 6/10K
KepyBaHHs1.

AMP po3Bonse BisyanizyBaTu OyAOBY Pi3HUX
BHYTPILLHIX OpraHiB /Il0ACHKOro Tina y BUrNAAi Ha-
60py 300paxeHb OKpeMux 3pi3iB (MEepeTuHiB) 3 ix
KOHTpacTyBaHHSM N0 MNPOTOHHI rycTuHi, no T1 (4ac
cniH-rpaTkoBoi penakcadii) i T2 (4ac cniH-cniHOBOI
penakcauii), 3abesnedyrun AugeEpeHLiliHy gia-
FTHOCTMKY MaTtosIOfi Pi3HUX BHYTPILHIX OpraHis.
OTpumaHi 306paxeHHs 36epiraloTbca B 6a3i gaHnx
i MOXyTb OyTW MpoaHani3oBaHi Ha eKpaHi MOHITO-
pa abo BuBeEeHiI Ha ApYK 3 BUKOPUCTAHHAM nanepy
ab0o npo3opoi niBkn.
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LLIBeliLapcbkunii hismko-ximik Pixapg EpHCT pos-
po6us npuHumMn ®yp’e cnektpockonii (1966), meTtop,
AsomipHoi AMP cnektpockonii (1975), y 1991 p. cTaB
HobeniBcbknm naypeatom 3 Ximil.

Ha uepemoHii BpydyeHHA Hob6eniBcbkoi npe-
MiT Pixapay EpHCTY uneH wBeacbkoi KoponiBcbKoT
akagemii Hayk npodpecop Ctype ®opceHa, BigomMuii
cneuianict B ranysi AMP, Tak cka3aB npo naypea-
Ta i Moro BigkpuTTA: «HOBEeNiBCbKNA naypeart Lboro
pOoKy 3 caMOro no4vartky CBOEI HayKOBOI kap’'epu 6yB
nigepom y po3po6Li 0gHOro 0CO6MBOrO HaMpPSIMKY.
BiH yBiB nepeTBOpeHHsA ®yp’e i iMNY/IbCHI METOANKN
B cnekTpockonito AMP, TUM caMmuM B JECATKM | Ha-
BiTb COTHI pasiB niaBnLLNB YyTAnBicTb AMP. 4 BneBs-
HEeHW, WO Npu umx cnosax GinbwicTb i3 Bac no-
XUTaE ronoBot: «lepeTBopeHHs Pyp’e i iIMNYNbCHI
METOANKM, WO Le Take»? [103BO/IbTE MEHI MOACHUTM
ue Ha npuknagi. Mpunyctumo, Bu xoueTe BU3HAYU-
TW, HaCKiNbkn fobpe HacTpoeHe hopTteniaHo. Tpa-
OVNUIRHUIA «cTapomMogHuiA» cnocib Ak ue 3po6uTu
npekpacHo Bigomuii. MoTpiGHO NOCMIAOBHO HaTu-
CKyBaTW KNaBilly 3a K/1aBilloto i 3annMcyBaTun 3BYKOBI
yactoTu. Tak camo 3anucyrTbca curHann AMP. Big
Haworo 3paska. 3apa3 Cy4vacHuin posiib mae 88
KnaBilll | HEOOXIAHWIA AesKNiA Yac, CKaXXeMo, XBUINH
aecatb, T06T0 600 ¢, WO6 BCi IX NPOATN OfHa 3a
oAHoto. [MpoTe iCHYEe 3HAYHO WBMALINIA CNOCI6 OTpK-
MaTy TOW Xe pe3y/nbTar: LWMPOKO pO3CTaBTe PyKH i
BAapTe No BCiX knasillax o4Ho4YacHO, OCb TakK (4yTK
3BYK BiJ, yaapy Mo BCix knasiwax iHCTpyMeHTa). Bu
TiNIbKW WO BUKOHANN IMNYNbCHUIA ekcnepumeHT. OT-
pyMaHuii BiA3BYK HE HAATO NPUEMHUIA, ane He 3a-
byBalite, WO Y HbOMY MPUCYTHI BCi HOTU. Ane K
Xe BUTATHYTU i3 L€l KakoOHii 3ByYaHHS KOXHOT
CTpyHM? Lle moxHa 3p0o6uTu 3a fONOMOro Mate-
MaTUYHOTrO aHanisy, SKUin HasmBaeTbCA, K Bu Bxe
3goraganncs, nepetBopeHHsM ®yp’e. CyyacHwuii
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LWBUAKOAIKOYMIA KOMN'IOTEP BUMKOHYE L@ MEHLU HiX
3a cekyHfy, i Ha Buxogi komn’'rotepa Bu otpumyeTte
OKpeMi 3ByKM (3By4nTb LIBUAKWIA Nacax). Lie HoBwi
cnoci6 — cnoci6 «dr-nepesipkn» HacTpoikn dop-
TeniaHo — TpuBaB He GisibLue LWecTn CEeKYH, 3aMiCTb
LIEeCTMCOT. 3HauHUi Burpall y yaci! Ane um cnig Tak
CNiNTK, KW HaBITb HOBWIT MeTOA A03BO/INTL Bam
HacTpoiTn 100 posniB 3a TOi 4yac, AKUA HeobXxia-
HWA ANS HaCTPOWKM OAHOTO0 «CTapOMOAHUM» CMOo-
coboM? BapTo, TOMY O €KOHOMIK Yy 4Yaci MoXHa
BUKOpPUCTATW Ha iHWI Wini — AN nigBULLEHHA 4yT-
nuBocTi. MNpoAoBXyUKX Hali aHanorii, ysBiMo cobi,
LLO «CUTHaNW» Bif, CTPYH HaLloro gpoprteniaHo nea-
Be-neABe NpobumBalTbCA Yepes 3aranbHuil Wym y
KiMHaTi. Ane Tenep MW MOXeMO MNOKpaLuTu pee-
cTpauito umMx cnabux curHanis, AKWO 6yaemMo Ha-
TUCKyBaTW 0HOYaCHO BCi KNaBilli Yyepes KOXHi 6 ¢,
KOXHWIA pa3 Cymyluu pesynbTatu, i MOBTOPHOOUM
uto onepauito cTo pasis. CniBBigHOWEHHA curHan/
LUYM, SIK BUC/TIOB/IIOKOTLCSA HA CBOEMY XaproHi BUEHi,
npv Ubomy 36iNbLINTLCA B AECATbL pasiB». [4]

BaratosumipHi cnekTpy AMP BUABWUIUCL 0COBNU-
BO e(DEKTUBHUMMN NPU [OCNIMAKEHHI NenTuais, GiNkiB
i HykneiHoBMx kucnoTt (puc. 3). 3a Po3BUTOK METOLIB
CNeKTpocKonii AAEPHOr0 MarHiTHOro pesoHaHcy Ans
OOCNIKEHHA TPUBUMIPHOT CTPYKTYpU BioN10rivHNX
MaKpoMonekys, B po3unHi y 2002 p. Kypty BroTpuxy
npucyamn Hobeniscbky npemito 3 Ximil.

BVUCHOBKN
Y cTatTi BigA3epKasieHo iCTOpil0 PO3BUTKY KBaH-
TOBO-MEXaHiYHMX 3HaHb, MOKa3aHO sK 3MiHIOBasIach
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Puc. 3. BaratoBUMIpHi CNeKTpW S4epHOr0 MarHiTHOro peso-
HaHcy: a) iHTepdeporpama peanbHoro cnektpa H — AMP;
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Binnuypxuii HayionanvHuti meouunuti ynisepcumem imeni M. I. ITupoeosa
Teproninvcokuii HauionanvHuil meouuHuil ynieepcumem imeni I. 4. Iopbauescvkozo MO3 Yxpainu

TEOPIA IHOOPMAIIII TA I 3BACTOCYBAHHSA B MEJIUYHIN PEABITITAIIIT

Teopis iHchopmauii Ta ii 3acTocyBaHHA B MeAUYHili
peaGinitauyii
B. C. KuniBHuk, B. J1. CmipHOBa, H. f1. MaHunwuH

BiHHUYbKUl HayjioHa/IbHUl MeduyYHUl yHisepcumem
imeHi M. . MNupozosa

TepHoninbCbKUul HayioHasibHUl MeduyHUl yHisepcumem
imeHi I. 51. Flopbayescbko20 MO3 YkpaiHu

Pe3stome. Po38umok cucmemu eghekmusHol MeOUYHOT pe-
abinimayii 3 ypaxysaHHSIM Cb0200HIWHb020 PIBHST 2DOMAa0ChKO-
20 300p0B’s1 6e3 CyMHIBY, MOXHa BIOHECMU 00 HalBaXK/TUBILUUX
MeOUKO-coyia/lbHUX 3asdaHb Yy CydacHili OXOPOHi 300pO0BS.
Pornb peabinimayii y npakmuyHiti MeouyuHi cmae sce 6ibu
3Hadywjoro. Peabinimayiio sk rpoyec peasnizayii KOMIaeKcy
3ax00i8, CrpsIMOBaHUX Ha BIOHOB/IEHHST coyia/IbHO=0 i rpoghe-
CiliHo20 cmamycy iHeaslida, 00 HedasHb020 Yacy BUKOPUCMO-
ByBa/IU NEPEBAKHO couiasibHI C/TyK6U. [Mpome 8 ocmaHHi 0ecsi-
musiimmsi y 38’a3Ky 3i 3p0CMaHHSIM XPOHIYHOI namosioeii BoHa
cmae 6i/ibw 3ampebysaHoro U y MeouyHill 2asysi.

MeTa gocnifpKeHHs — 8UBHUMU Ma y3a2a/lbHumu pesy/ib-
mamu iHghopmayiosnio2iyHUx O00C/lioKeHb eheKmusHocmi Me-
AuyHoi peabinimayji Ha GioxiMiYHOMY ma 6i0ghi3UYHOMY PIBHSIX.

Marepianu i metoau. BukopucmaHo iHghopmayjiosioaiy-
Hull Memod ma MmamemamuyHul arnapam meopii iHghopmayir.

Pe3synbratn. 3vMeHWeHHs1 Had/luWKoBOCMi CMBOPHE

0151 6ios102iyHOI cucmemu Hebe3neky 1e2kol iHghopmayitiHoT
rnosioMku ma 3pusy. Npu 36i1bweHHI nepedayi iHghopmayir

Had/uwkKosocmi BiOGYBaEMbCS 3HUXEHHST WBUOKOCMI rne-
pedayi iHhopmayii. HaomipHe 3pocmaHHs1 Had/1uwWKoBoCcmi
Bede 00 Mo020, WO KaHa/lu fnepesaHmMaxyombcsi HaoMip-
HOK nepedayero rosiooM/1eHb, WO 3MEHWYE Ki/lbKiCMb HO-
BOI iHghopmayii, ssiky ompumye npuliMady 3a 0OUHUYK 4Yacy
M0 0aHOMy KaHa/ly 3B8'13Ky, MOMY rpu Oyxe Be/luKil Hao-
JluwKoBocmi cucmema iHghopmayii sBmpadyae csor eghek-
musHicmb, 1a6i/IbHICMb | cmage 6i/lbW IHEPMHOK.
BucHOBKWU. [HehopmayiliHi  Xxapakmepucmuku MOXHa
BUKOpUCMOBYBamuU B8 SIKOCMI Ki/IbKICHUX Kpumepiig OUiHKU
echekmusHoOCMI liKyBaHHS ma Bu6opy HalonmumasibHIluUX
Memodis. [ocsid K/HIYHO20 3acmocyBaHHsl 2a/lbBaHi3ayjl
ma /likapCbKo20 eflekmpoghopesy csioyums rpo eghekmus-
HICMb BUKOPUCMAHHS 2a/1bBaHIYHO20 CMpPyMy Wi/IbHICMIO
0,03-0,05 MA/cm?. HasedeHi Mamepiasu cgidyams npo rnep-
CreKmuBsHiCMb BUKOPUCMAHHS MPUK/1adHoI meopii iHghopma-
yii 8 MeOUKO-6io/102iyHUX AOCIOXEHHSIX. Teopito iHghopmauii
MOXHa 3acmocosysamu 0/151 BUSHaYEHHS 4ym/iusocmi 6io-
XIMiYHUX cucmeM 00 hi3u4HUX ¢hakmopis, BCMaHOB/EHHS
onmumasibHo20 diarna3oHy ix 0if ma oyiHKu echekmusHocmi
MeduYHOI peabinimauyii Mpu Pi3HUX 3aXBOPHBAHHSIX.

©B. C. KunisHuk ma iH., 2019
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Summary. The development of an effective medical
rehabilitation system, taking into account the current level
of public health, can undoubtedly be attributed to the most
important medical and social tasks of modern health care.
The role of rehabilitation in practical medicine is becoming
increasingly important. Until recently, rehabilitation as a
process of implementation of a set of measures aimed at
restoring the social and professional status of a disabled
person has been used mainly by social services. However,
in recent decades, with the growth of chronic pathology, it
has become more in demand in the medical field.

The aim of the study — to learn and summarize the
results of information research on the effectiveness of
medical rehabilitation at biochemical and biophysical levels.

Materials and Methods. The information method and
the mathematical apparatus of information theory were
used.

Results. Reducing redundancy creates a risk of light
information breakage and disruption for the biological
system. When the redundancy increases, the rate of
information transfer decreases. Excessive increase in
redundancy causes the channels to be overloaded with
excessive messaging, which reduces the amount of new
information received by the receiver per unit of time over
a given communication channel, so that with very large
redundancies the information system loses its efficiency,
lability and becomes more inert.

Conclusions. Information characteristics can be used
as quantitative criteria for evaluating the effectiveness of
treatment and selecting the best methods. Experience in
the clinical use of galvanization and drug electrophoresis
indicates the efficiency of using galvanic current with a
density of 0.03—0.05 mA/sm?. The given materials testify
to the prospect of using applied information theory in
biomedical research. Information theory can be applied to
determine the sensitivity of biochemical systems to physical
factors, to determine the optimal range of their action and
to evaluate the effectiveness of medical rehabilitation for
various diseases.
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KntouoBi cnoBa: iHhopmauionorivHi 4oCAiIKEHHS; Meany-
Ha peabiniTayis.

BCTYN

MepgunyHa peabinitauia, BignosigHo A0 peabi-
niTauiiHoro UMKy, BK/OYAE OLiHIOBAHHA 3 BU3HA-
YeHHAM peabiniTayiiHux uinen, nNpPU3HaYeHHAM
peabiniTauii Ta OUiHKY iHOMBIgYaNbHUX pe3yrbTa-
TiB [1]. Lle Bumarae gopaTkoBoro 6aratomMipHOro
OUiHIOBAHHS (DYHKLIOHYBaHHS Ta 3acTOCyBaHHS
IT-TexHoNorin [2]. Pe3ynbtatv nepworo Aocsigy
3acTocyBaHHA Teopii iHhopmaLii ania aHanisy 6io-
XiMiYHUX cucTeM MiATBEPAUNMN 1AOTO NEepCrneKkTuB-
HicTb [3-5].

M. ®. KonicHuk Ta cniBaBT. po3pobunn Ta BnpoBa-
OV CeMUPIBHEBY CUCTEMY MeAWYHOI peabinitauil,
eheKTUBHICTb AKOT NiATBEPAUAN Ha npakTui [6]. bio-
XiMiYHUIA Ta 6iohi3nyHNIA piBHI € YaCTUHOM el cuc-
Temu. IHdopmauionoriyHi Mogeni (PyHKUioOHa/TbHUX
CMCTEM OpraHiaMy Ta X pofb Y NPUAHATTI KAIHIYHMX
pilleHb HaBefEeHO B LibOMY AOC/IMKEHHI [7].

B. C. Ynaluyk BUKop1cTaB MaTeMaTuyHuii anapat
Teopil iHhopmMaLil 419 XapakTepucTukn Aii isnyHmX
(hakTopiB Ha Aeski GiOXiMiYHI CUCTEMU OpraHi3My Ta
BMKOPUCTaHHA iHCpOpMaLiiHNX MOKa3HWKIB A1 Kiflb-
KICHOT OUjiHKM edheKTUBHOCTI 3acTOCOBYBaHWUX JliKy-
BaUIbHUX (PaKTOpIB Ta BUOOPY iX ONTUMasIbHUX [,03Y-
BaHb.

[na po3paxyHKy iH(hopMaUiiHUX XxapakTepucTuk
BMKOPWCTAHO K B/1ACHi faHi aBTopa, Tak i pesynbra-
TV JOCNIIXKEHD IHLKX, SKi 0OMEXUINCH BU3HAYEHHAM
[BOX OCHOBHUX IH(POPMaUiAHMX NOKA3HUKIB — EHTPO-
nii (H 6iT) Ta HagnuwkosocTi (R %) [7].

MeToto gocnigkeHHs 6yno BUBYATU Ta y3arasb-
HUTW pe3ynbTati iHhopMauiiHUX AOCAiAXEeHb edek-
TUBHOCTI MeamMyHol peabinitauii Ha GioximiyHOMY Ta
6iohi3NYHOMY PIBHSX.

MATEPIANWN | METOAU
BuikopucTaHo iHthopmalionoriyHmini Metos Ta Ma-
TemaTuyHuin anapat Teopii iHhopmaLyi.

PE3Y/IbTATU TA OBIrOBOPEHHA

Ule y 1955 p. Herdan [8] gosiB, wo Ansa ysa-
ra/IbHeHOT XapaKTepuUCTUKN GiSIKOBOrO CrnekTpa KpoBi
MOX/IMBE BUKOPUCTaHHA eHTponii. BiH po3paxyBaB
eHTponito 6ifIKOBOro CnekTpa y 340pOBUX Niogen Ta
3HalLWOB A0BipYi Mexi nokasHuka: H = 1,545 + 1,805
6iTa.

HaBegemo cnocidé po3paxyHky eHTponii 6i/IkoBOro
cnektpa. Ckopuctaemocb ANns LUbOro AaHuMu 3 Ta-
6nuuj, 3ano3nyeHoi 3 BigoMoi npaui Rapoport [9]. Y
Lo Tabnmuo gofaHo KOMOHKY 3 AaHUMKU, HeOOXigHK-
MU ANS po3paxyHKy eHTponii BiporigHocTi P ans Kox-
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HOI dppakLii, TO6TO Le YacTku, SKi B CyMi CknafjalTb
OQVHULO (CymMa BIpOrigHOCTI HECYMICHUX HacigkiB
NogAji AOPIBHIOE OANHNL,).

Ta6nuusa. Binkosi hpakLii cMpoBaTku KpoBi

) P (4yacTka Big, 3arasibHO-
Ppakuis % ( o 6iﬂka)
aNbOyMiHN 63,6+4,00 0,64
0,-TN106YNiHN 4,1+0,98 0,04
0,-T1106YNiHN 7,4+1,12 0,07
B-rnobyniHn 9,9+1,92 0,10
Y-r106yNiHn 15,0+2,52 0,15

Ak BUAHO 3 Tabnuui, po3paxyHok P ans chpakuiii
CMpPOLLYETLCA 3a paxyHOK nepesBefeHHs BiACOTKIB B
4YacTku oAMHWLi, TOGTO BMICT (Ppakuiii y BiACOTKax
3MeHLWyeTbesa B 100 pasis.

BigHocHOW eHTponieto abo koecpilieHTOM CcTuC-
KaHHs iHdbopMaLil Ha3uBaloTb BeNNUMHY H, gka € BiJ-
HOLLEHHAM OTPUMAaHOT eHTPOoNiT A0 MakCcUMaslbHOT 3a
YMOBW, WO HACNigKW O/ YCIX e/IeMEHTIB 04HaKOBO
BiporigHi. Tak, Hanpvknag, SKWwo mMu 3pobuam pospa-
XYHOK €eHTponii GiJIKOBOrO CnekTpa CUPOBAaTKM KPOBI,
BpaxoByuM 5 (hpakuiil, TO MakCMasibHy eHTPOonNito
MOBWHHI po3paxoByBatn ANA 5 enemMeHTiB i3 npu-

1
nyLweHHAM IMOBIPHOCTI ONA KOXHoro: P =§= 0,2.
TakMM 4YMHOM, A/19 AAHOT0 BUMAAKYy MakC/MasibHa
H,_ . =5x0,4544 =27322. Skwo npu-

MHATU 0N 300pOBUX Ntofeli eHTponito 6iNKoBOro
CMeKTpa CUMpOBaTKM, BU3HAYEHY €KCMEepPUMEHTa/TbHO,
H=1,767, To:

eHTponis

1o L767
2,322

OTpuMaHuii pesynbtar CBigYMTb MPO BiAHOCHWIA
CTYNiHb 3aBaHTAXKEHHSA HaLLOI cucTeMM iHhopmauieto
BiJHOCHO MOX/IMBOTO i MakCMMaJslbHOTO HaBaHTaXKeH-
HA. Y gaHoMmy Bunagky nokasHuk 0,75 o3Havae, Lo
Le HaBaHTaXKeHHs cknagae 75 % Big MakCUMasibHOro,
TOOTO CUCTEMA MOXE HapoLLyBaT/ EHTPONMII0 B MeXax
25 %. [aHwnin pesynbTar o3Havae, wo 25 % iHgopma-
Uil BUKOPUCTOBYETbCA Y Halliii cucTeMi gns miarpu-
MaHHSA NopsaAKyY, opraHisau;i.

Mpun NOPIBHAHHI cncTeM abo 06’EKTIB i3 HEPIBHUM
YUC/NIOM €eNleMEHTIB MOTPIGHO KOPUCTYBATUCL HE eH-
Tponisamu, a e ofHieto iHhopmaLiliHo xapakTepuc-
TUKOI — KOoediLiEHTOM Ha//IMLLIKOBOCTI abo HaamLL-
kosicTio (R).

[nsa po3paxyHKy Haf/IMLIKOBOCTI BUKOPUCTOBY-
I0Tb ABa niaxoaun. Mpu po3paxyHky 3a BenMynHamu

=0,75.
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€HTpONili HaA/MLIKOBICTb OBYMCNIOTL 3a hopmy-
noto:

H_ -H
R% = nI-aIX7 x100 = 1—Hi x100.

max max
Mpy BMKOPUCTaHHI yMcna CMMBONIB Yy NOBIAOM-
NeHHi po3paxyHoK BeAyTb 3a DOPMY/IOH0:
n—n_.

R%=( )XIOO,

n

e 1 — 4ncno CUMBONIB Yy peasibHOMY KOZj;

N ., — 4ncno CMMBOIB MPWU ONTYM&/IbHOMY KOAY-
BaHHi.

3a3Buyaii 4na po3paxyHKy HaA/IMLWKOBOCTI Haja-
0Tb NepeBary 3Ha4eHHsIM eHTPONii.

Y 3a3HaueHux hopmynax nokasaHo, sika yacTka
(abo %) iHdhopMaLi, ika nepefaeTbCs, € HaO/INLLKO-
BOI, MOPIBHAHO 3 BiZ4NOBIAHOK ONTUMaJILHOM Ti ne-
pepayeto, abo ONTUMasIbHUM KOAOM, B SKOMY KOXEH
CMMBOJ1 BUKOPVCTOBYIOTb i3 MaKCUMa/IbHUM HaBaHTa-
XKEHHAM.

HaanunwkoBicTb € YacTKOK iHdpopmaL,ii y noBifo-
MJ/IEHHI, fika HE BHOCUTb B HbOFO HIYOr0 HOBOTO, &/1e
3ab6e3nedye HafiHICTb Nepegadi, 0cO6NMBO 3a HasB-
HOCTI nepeLukos (Lymy) B iX kaHanax. B ymoBax opra-
Hi3My Taki nepeLuKoan 0co6nMBO BifUYTHI BHACNILOK
BMHVKHEHHS Ta PO3BUTKY NaTO/I0M4YHOro npouecy, abo
B pe3ynbTaTi 3HWKEHHS piBHA ajanTauii opraHiamy o
YMOB cepefoBuLa, AKi 3MiHUNC.

HapnmwkosicTb iHhopMaLii rapaHTye HafiliHICTb i
NPaBUIbHOCTI A TOYHOCTI. 3MEHLLEHHS HAOJIMLLIKOBOCTI
B cucTeMi iHghopMmaLlii pobuTs Ti Bpasnneok A0 Aji nepe-
LUKOA, SIKi CMOTBOPIOKOTL MOBIAOM/IEHHS. B 6io/10riuHMX
cucteMax Lie NpusBoAUTL A0 Ae30pieHTauii, Heaaek-
BaTHOMO pearyBaHHs, Aerpafauii camoperynoBasib-
HMX Ta caMoynpaBs/IbHAX MeXaHi3MiB. TakiM YMHOM,
3MEHLUEHHS Ha/IMLLKOBOCTI CTBOPIOE A1 GioN0riyHOT
cuctemn Hebesneky Nerkoi iHhopmaLiiHOT MoIOMKM Ta
3puBy nepepadi iHdpopmavii. Mpu 36iNbLUEHHI Hag/MLL-
KOBOCTI Bif0yBa€TbCA 3MEHLLEHHS LUIBUAKOCTI Nepeadi

>,
»

iHchopMawii. HagmipHe 3pocTaHHs Ha4/IMLLKOBOCTI Befie
[0 TOro, WO KaHanu MnepeBaHTaXYHTbCA HaAMIPHOH
nepeaveto noBiJoM/IEHb, L0 3MEHLLYE KifTbKiCTb HOBOI
iHdbopmaLii, siky OTpUMYye npuiimad 3a OAVHULO Yacy
3 4@aHOro KaHany 3B’s3Ky. ToMy npu Ayxe Benukiii Haj-
JIMLIKOBOCTI cucTemMa iHchopmalii BTpayae CBOK edhek-
TUBHICTb, NabiNbHICTb | CTa€ GifbLL iHEPTHOHD.

Tomy 3an1exHo Bif, BUMOr [0 LUBUAKOCTI nepeadi
iHdbopMaL,ii y pi3HUX cucTemax 3B’A3KY, AKi dIyHKLO-
HYIOTb B OpraHi3mi, MOBMHHI CNOCTEPIraTuch Pi3Hi piBHi
HaAMLLIKOBOCTI, SKi 6 BigNOBigaNun LM BUMOram.

XBopo6a, CTapiHHA, BMAMBY HaA3BUYalHMX Ta
HECMPUAT/IMBUX 30BHILUHIX (DaKTOPIB CTBOPIOKOTH LLUYM
B iHpopMaUiiHMX CMCTEMAx OpraHiamy, L0, Y CBOH
yepry, Nornne/E NOPYLLUEHHA PEryIATOPHUX Mexa-
Hi3MIB OpraHiamy, Npu3BOAMTbL [0 HeadeKBaTHUX Ta
napafokcasibHUX peakuiii y BiAnoBiab. IHdopMaLin-
HWA LWYM NPYU3BOAWTL A0 NiABULLEHHSA HEBU3HAYEHOC-
Ti NpUiAHATOI iIHbopMaLii BigHOCHO nNepefaHoi, TO6TO
[0 3pOCTaHHA eHTPOoNii NOBIAOMNEHHS, CTBOPHOHOUN
HeOAHO3HAYHICTb (HeHagiliHIiCTb, eKBiBOKaLito) OTpu-
MaHOI Ta BiAnpas/ieHoi iHdhopmaLlii.

o6 kpalle 3po3ymiTV BMAMB LUYMY Ha nepeja-
4y iHdpopMaLii, pO3rNSHEMO CXEMY CUCTEMU 3B’A3KY
(cxema). Cuctema 3B'sI3Ky, sika 34iiCHIOE nepegavy
iHbopMmaL,ii, ckiafaeTbes i3 mpKepena, nepegasava,
KaHasy 3B’A3Ky, NpuiiMada Ta agpecara. [xepeno T1a
nepefasay yTBOPIOKOTL BXif Y cucTEMy, a npuiimay ta
aZpecar — BuXif i3 Hel.

Mo3Havaroum BXif Yepes X, a BuXig yepes y, MoXxHa
[JaTn No3HaYeHHs AN WecTn PyHKLIN, SKi xapakTepu-
3yl0Tb Nepegadvy iHdopmaLii 3a CUCTEMOLO 3B’A3KY:

H (x) — enTponis Bxoay;

H (y) — eHTponis Buxopay;

H (x, y) — cymicHa eHTponis Bxogy i BUXogy;

H (y/x) — ymoBHa eHTponisi — HEOAHO3HAUHICTb
BUXOAY;

H (x/y) — ymoBHa eHTponisi — HEOAHO3HAUHICTb

BXOAY;
J (x, y) — nepepaHa iHchopmadlis

>

#

Bxin

A 4

v

Buxin

A 4

Jlxepeno IlepenaBau

Kanan
3B’S3KY

A 4

[puitmaya Anpecat

f

Jlxepeno
myMmy

Kanan
< 3BOPOTHOIO
3B’S3KY

A

Cxema. Cuctemu 3B’A3Ky.
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CniBBigHOLWIEHHA MK LMK  QYHKLIAMU  MOXe
6yTn npepacTasieHo y Burnagi rpadika . Kactnepa
[10]. Byno BCTaHOB/EHO, LO:

H(x,y) = H(x) + H(y/x) = H(y) + H(x/y)
H(x) + H(x/y), Takox

J(xy) = H(x) — H(x/y) = H(y) — H(y/x)
H(x,y) — [H(x/y) + H(y/x)].

Y kaHani 3B'13ky 3a HasBHoCTi wymy H(x/y)>0, a
J(x,y) < H(x).BkaHani, BinbHoMy Big wymy, H(x/y) =0
i H(y,x) = 0. Tomy, J= H(y) = H(x,y).

Bupas H(x,y) = H(x) + H(y/x) = H(y) = H(x/y),
no cyTi, € mareMaTuyHUM DOPMYNHOBaAHHAM LeCATOl
Teopemu LLeHHOHa (Teopema nepegadi iHpopmauii y
KaHani 3 wymom). ¥ Buknagi I Kactnepa [10] BoHa
3BYUMTb TaK: AKWO AEeAKY KisbKiCTb iHdhopMaLii no-
TPiIGHO nepeAaTy 3 ifeanbHOK HaAIHICTIO NPU HasB-
HOCTI LWYMY, TO HEOOXiAHO 3a6€e3MeUnTn Taky KiflbKiCTb
HaAMipHOI iH(bopmaLii, sika byae OOpPiBHIOBATU Kislb-
KOCTi HEeHaAIHOCTI (eKBIBOKaLiT), BUKIMKAHOT LLYMOM.

Ak BigMivae LLeHHOH [11], 3 LUbOro BUNAMBAE, L0
ymoBHa eHTponis H(x/y) — ue Ta KinbkicTb fofaTKO-
BOI iHChopMaLii, ska Mae 6yTu BUTpavyeHa Ha Kopek-
uito iHhopmauii, fika npuiiMaeTbca An1A nonepen-
YK€HHA 11 CNOTBOPEHHSA. py LbOMY, AKLLO MPOMnyCcKHa
CMPOMOXHICTb KaHasly Kopekuii MeHwe noTtpebu B
ponarkosiit H(x/y), To poBepLueHa KopekList iHpop-
Mauji, sika nepefaetbcs, byae Hemoxmea. Mig npo-
MYyCKHOIO CMPOMOXHICTIO KaHasly 3B’A3KY PO3yMiloTb
MaKCUMasIbHO MOX/IMBY LUBUAKICTb nepeadi:

. [H(x)—H(x/y)lmax
T— T

Mpy ubOMYy LUBUAKICTL Nepeadi iHhopmMauii MOX-
Ha BMpaxatun B 6iTax (4epe3 eHTponito) Ha 1 ¢ abo Ha
0AVH cumBon [12]. OcTaHHili BapiaHT 403BOSISE 3B'A3aTH
LIBUAKICTb Nepenadi 3 HaaMLLKOBICTHO (R) Ta BiZAHOCHOKO
eHTponieto (H). Kactnep [10], nocrnatoumchb Ha NpUHLMN
[aHkoBa, BiAMIYa€E, L0 OCTaHHIN Hanexarb A0 «eKOHO-
Mikn» nepegadi 6ionorivHoi iHdopmadii. HagmwkoBicTe
iH(hbopmauji noTpebye [O0AATKOBUX MarepiasibHUX 3a-
Tpart. YHacnigok uporo B 60poThbbi 3a iCHyBaHHS opra-
HI3M He MOXe Ge3MeXHO 36i/bLUyBaT HaZ/IMLLIKOBICTb
Ansa ehekTMBHOI 60poTbOM 3 IHGOPMALAHAM LLYMOM.
BiH NOBMHEH HaKOMUUUTK NULIE ONTUMasIbHY KifIbKICTb
Ha/IMLLKOBOI iHdhopMaLii, sika 3abe3nevnTtb iCHyBaHHS
opraHiamy. 3a [aHkoBuM [13], 6yab-SKnii OpraHiam Ha-
G/IMKAETLCA 4O LbOro ONTUMyMy. 3 LjbOro MOoXHa 3pobu-
TN BUCHOBOK, LLIO KOXXEH OpraHi3M BO/OAJE OOMEXEHMMN
3anacamMmun Haf/IMLLIKOBOT iHChopMawii i, yHacnifgokK Lporo,
MOro OMipHICTb iHOpMALIiHOMY LUYyMy He 6Ge3mexHa.
BruepnaHHA 3anacis HaZMLLKOBOI iHGbopMaLlii Mpr3Bo-
OUTb [0 HEMOXJ/IMBOCTI KOperyBsaru LyM [0 ONTUMasib-
Horo piBHs. Lle, y CBOIO uepry, CTBOPIOE 3arpo3/nBi Ha-
CNiKV 151 TOMeOoCTasy OpraHiamy.

Ashby [14] BnepLue 3a3HauuB, WO B AECATi Teo-
pemi LLleHHOHa MICTUTbLCA KIGEPHETUYHWUIA MPUHLMN

C:
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perynsauii romeoctasy. BigxwneHHs Big, napametpis
roMeocTtasy MOXYTb CBigYMTU NPO MNOPYLUEHHA iH-
dhopmauiiHux mexaHiamiB opraHiamy. Mpu nepegadvi
iHpopMaLji y cuctemax 3B’A3Ky OpraHiamy B HOPMi
BBaXKAETbCA, WO CUTHaNW, BiANpPaBfeHi [Kepesiom,
JocsaraioTb npuiiMada 6e3 BiguYyTHUX LUYMOBUX CMO-
TBOPEHb, UMM 3a6e3neyyeTbCs 04HO3HAUYHICTb iHop-
MaLii Ha BXOZi Ta Ha BUXOZ4i CUCTEMN.
Tomy B HOpMiI iHCbopMaLiliHi OyHKLLiT TOTOXHI:

H(x)=H(y)=H(x,y)=J(x,).

Takum 4UMHoOM, iIH(popMalLis, BignpasneHa nepesa-
BaueM, byze [OpiBHIOBATM OTPUMaHI npuimMadem. Y
HOopMasibHOMY (340POBOMY) CTaHi OpraHiamy eHTponis
6yab-AKOT CMCTEMU MOXeE By TN NPUIHATA 38 eHTPONI0
BXoZy abo Buxofay, abo CyMiCHy:

H,,,, = H(x)=H(y)=H(x,y).

Mpy NOpyLUEHHI HOPMa/IbHOIO CTaTyCy OpraHis-
My (xBopob6a, cTpec Towo) iHthopmauis 6yge nepe-
[aBaTnCb N0 KaHasly 3B'A3KYy 3 LUYMOM, LU0 3aBaguTb
iJEHTUYHOCTI NepeAaHoi i oTpuMaHoi iHthopMadtii. o
eHTponii Bxoay Oyae AofaBaTVChb HEHaAMHICTL (ek-
BiBOKaLlisl) BMXo4y, a A0 eHTponii Buxody — HeHagiii-
HICTb BXOAy.

OTXe, eHTponia cuctemu npu nartonorii (H na-
TOJ.) € CYMHIBHOIO EHTPONIE BXOAY Ta BUXOAY B YMO-
Bax BM/MBY iH(bOpMaLiiHOrO LyMY:

H

namoain

=Hx,y)=HX)+H(y/x)=H(y)+ H(x/y).

Ockinbkn H

wopn = H (X) + H(y), MoxHa BBXKA-
™, WO:

H

namoa

—H,,,, =Hy/x)=(x/y).

Takum YMHOM, PI3HWLA eHTponili naTonorii i Hop-
MW JaEe BeNMYMHY HeHagiliHocTi (ekBiBokauil) nepe-
Aadi indhopmaii npu natosnorii. Bpaxosytoun Te, WO
eKBiBOKaLjis MOoxe OyTV 3yMOB/fIeHa BUTpaTtaMun Haj-
JNIVLLKOBOCTI, Pi3HMLUA HAA/TMLLKOBOCTI B HOPMI + naTo-
norii 38’A3aHa 3 eHTPoNIAMN TaknM YNHOM:

R —R _ Hnamaﬂ - Hnopm , 3Bip|K|/1

HOpM namoan H
max

-H

(R - R namoan HOpM

HOpM numa.v) x Hrmx = H = H(X / x)

3 1bOro BUM/IMBAE, WO EKBiBOKaLlisi MponopujiliHa
Pi3HULi HAAINLLIKOBOT HOPMMU i MATONOrIT, & TaKOX Mak-
CYMaJTbHI eHTponil. TakuM YMHOM, A1 6araTtoKoM-
MOHEHTHUX CUCTEM eKBiBOKaLis 6yae 6iNbLUO, HiX
4151 Ma/IOKOMMOHEHTHUX.

IHghopMaLiiHi BNacTMBOCTI HalibiNbLL NpUTamaH-
Hi peyoBMHaM i3 crneumdiyHUMU BNaCTUBOCTAMU Ta
6ionoriyHMMy oyHKLiAMU. 1O HUX BiZAHOCATb MepLl 3a
BCe OiNIKM, AKi YyTBOPIOKOTb B OpraHiamMi cknagHy 6ara-
TOKOMMOHEHTHY CUCTEMY, 3MiHW B SKili NPUBOAATL A0
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nopyLeHHs iHcopmadii. B. C. Ynawuk gas iHdop-
MaLiiHy OLiHKY 3MiH Y 6iIKOBOMY CMekTpi cupoBaTt-
KN KPOBI 11 NEYIHKN KPOSIMKIB 3 eKCNepUMeEHTa/TIbHUM
aTepockK/iepo3oM nif BM/IMBOM MiHEpPa/IbHUX BaHH
pi3HOro cknagy. Sk BUAHO i3 JOCNIAIB, PO3BUTOK aTe-
pOCK/IEPO3Y CYNPOBOLKYBABCSA HECNPUATIBUMMW 3Mi-
Hamu B cucTemi B6inkiB, NPo WO CBigvaTh 36i/bLLIEHHS
iHbopmaLiliHOi eHTpoNii Ta 3MEHLUEHHS HaA/INLLIKO-
BOCTI. Mpu3HayYeHHs Kypcy BaHH NMPWUBOAMIO OO MO-
MITHOTO 3HWXEHHS eHTponil i NigBULWEHHA Haa/nLL-
KOBOCTI, L0 € MOKa3HUKOM POCTY BMOPSAKOBAHOCTI B
6i/IKOBUX CYCTEMAX KPOBi Ta NEYiHKK.

HaieekTVBHILMM BUSIBUIOCb BUKOPWUCTaHHSA
XIOPUAHO-HATPIEBMX BaHH 3 MiHepauizavuieto 10 r/n.
[lo Takoro » BWCHOBKY, SIKWi1 I'PYHTYETbCA Ha bara-
TounceNbHNX BioXiMiYHMX Ta MopdonoriyHnx ao-
cnigxeHHsax, npuidwos i A. . Mpurop’aH [15]. Takum
YMHOM, NPOCTUI PO3paxyHOK iHPOPMaLiHNX Xapak-
TEePUCTKK BISIKOBOTO CNekTpa Aae MOX/MNBICTb 3p06u-
T BMCHOBOK NPO TepaneBTUYHY edIeKTUBHICTb TOro
Y HWOro 6as1bHeosIorNYHOro KOMMJIEKCY, WO Y3ro-
[KYETLCA 3 pe3ynbratamu TPYAOMICTKUX K/1iHIKO-6i0-
XiMIYHUX JOCNifKeHb.

BrkopuCTaHHS Mpu BULLENPUBEAEHIA naTonorii
MiKPOXBUW/IbOBOIO OMPOMIHEHHSA CMPUYUHIIIO HECNPU-
ATNVBI 3MiHW B opraHiami TBapuH [15]. Pesynsratu
iH(bopMaLiliHOI OLiHKM JaHWX MiATBEpAWSIN BUCHO-
BOK aBTOpPIB: MIKPOXBW/Ii NPUBOAATL A0 36i/IbLUEHHS
EeHTPONIT i 3MeHLLEeHHA HaA/IMLWKOBOCTI iHchopmaLii B
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cucTeMi BifkiB. 3a3HauveHi 3MiHM iHhopmaLiliHiX xa-
pakTepUCTUK CBiAYaTb NPO NOPYLUEHHSA B CUCTEMI Bin-
KOBOro romMmeocTtasy Ta gerpagauii.

Y na6opartopii B. C. Ynawuka BuB4anu BNANB
MIKPOXBW/1b Ha nepebir TOKCUYHOro renatuTy B Kpo-
NVKiB. BrvkopmucToByBa/in MIKPOXBWJI MOTYXHICTIO 2;
5; 10; 15 BT Ta 4yepryBaHHsi noTyHocTeit 5 i 10 BT.
OcTaHHiin BapiaHT BUSIBUBCSA HalietheKTMBHIWMM. Big-
6yn0ocb Maiie NOBHE BiHOBMEHHS BMNOPSAAKOBAHOCTI
B CUCTeMi BGifKiB Ta 3HAYHO NiABULLWINCHL HaAIHICTb
1T OyHKLIOHYBaHHSA.

BNCHOBKUW

1. IHdbopMAaLiiiHI XapakTepucTUKM MOXHa BWKO-
pucToByBaTW B AKOCTI KiNIbKICHUX KPUTEPIiIB OLHKN
eheKkTMBHOCTI NlikyBaHHA Ta BUOOPY HanoONTUMasbHi-
LUMX METOAIB.

2. [ocBig KMiHIYHOro BUKOPUCTaHHA ranibBaHizaLii
Ta NiKapCbKoro enekTpodhopesy CBigUUTbL NPo edek-
TUBHICTb BUKOPUCTAHHSA ra/lbBaHiYHOro CTPyMy LLUifb-
HicTio 0,03-0,05 MA/cm?.

3. HaBepeHi maTepiasiv € nepcnekTMBHUMA Y BU-
KOpUCTaHHi NpuknagHoi Teopii iHchopmaLil B MeamKo-
6i0NOrYHUX SOCTIIKEHHSX.

4. Teopito iHthopMaLil MOXHa 3acTOoCoByBaTW A/15
BMU3HAYEHHA 4YyT/IMBOCTI BioXiMiYHUX cuctem [o i-
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C. B. [I3ura, O. B. bakaneus, T. A. 3aenp, H. b. berom

TepHoninvcokuii HayioHanvHULi meouuruil yHisepcumem imeri I. . Iopbauescvkozo MO3 Ykpainu

IIJTYHOYKOBI ITOPYIIEHHS PUTMY HA T/II TIINEP®YHKIIIT IIUTOIIOIIFHOT
3AJ103U (KJITHIYHU BUTTATOK)

LLInyHOUKOBI NOpyLIEHHA pUTMY Ha TNi rinepdyHKuii
WMTONOAIGHOI 31031 (KNiHIYHWUIT BUNagokK)
C. B. A3ura, O. B. bakaneuyb, T. A. 3acub, H. b. Berow

TepHoninbCbKuli HayioHa/IbHUl MeduyHUl yHisepcumem
imeHi I. 51. lopbadescbko20 MO3 YkpaiHu

Pestome. [inepmupeo3 3a3suyal rnos’sisaHull i3 CUHy-
€080 maxikapdieto abo HadW/TYHOYKOBOK maxiapummieto,
ase pioKo 3 W/lyHOYKOBUMU MOPYWEHHAMU. Y Aimepamypi
32adyembCcsl Mas1o BuUNaokKis, i Mu onucasau sunadok i3 wiy-
HOYKOBOI maxikapoiero ma 2inepmupeo30oM.

BCTYN

Mpob6nema po3BUTKY KapAionatii Ha Tni nopy-
WeHb PyHKUIT WUTONOAIGHOT 3a/1031M He BTpavae
CBOE| aKkTyaslbHOCTi. Y niTepaTypi LIMPOKO onuca-
Hi BUNAAKN HaALWTYHOYKOBUX MOPYLUEHb PUTMY Mpu
rinepTMpeosi, 30Kpema 4acTo [AiarHOCTYKTb CTiliky
CMHYCOBY Taxikapfito, TaxicuctoniyHy dpopmy piépu-
nAuii-TpinoTiHHA nepepcepab [1-3]. 3HavyHO pigwe
OyBaloTh LUYHOUKOBI MOPYLUEHHS, SKi NOTPebyloTh
nocusieHoT yearun y 3B’dA3ky 3 TUM, LLLO HECYTb 3arposy
XUTTIO NayjieHTa.

MeTtoro pgocnigkeHHA Oyn0 BUCBITAUTA KJIiHIY-
HWIA BMNAAOK, WO CTOCYETbCS LUYHOUKOBUX MOPY-
LIEeHb PUTMY B MaLieHTIB i3 TUPEOIAHO KapaionaTieto.

MATEPIANW | METOAU

MauieHTli, sika nepebyBana Ha cTaulioHapHOMY
NiKyBaHHiI y KapgionoriyHomy BifAineHHi TepHoninb-
CbKOI YHIBEPCUTETCLKOI NiKapHi, NpPOBeLEHO 3arasib-
HOK/TiHIYHI, NabopaTtopHi Ta IHCTpyMEeHTasIbHIi METOAM
OOCTEXEHHSI [N OUiHKM CTaHy CepueBO-CYAMHHOI
CUCTEMU Ta WMTOMNOAIGHOT 3a/103M1.

PE3Y/NNIbTATU TA OBIrOBOPEHHHA
XBopy C., 34 poku, rocnitanisoBaHo B KJIiHIKY
08.09.2016 p. 3i ckapramy Ha 3arasibHy cnabicTb,

©C. B. [J3uea ma iH., 2019
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Ventricular disorders of the rhythm on the background
of the thyroid hyperfunction (clinical case)

S. V. Dzyha, O. V. Bakalets, T. A. Zaiets, N. B. Behosh
I. Horbachevsky Ternopil National Medical University
e-mail: dzygasv@tdmu.edu.ua
Summary. Hyperthyroidism is usually associated with
sinus tachycardia or supraventricular tachyarrhythmias, but
rarely with ventricular disturbances. Few cases are men-

tioned in the literature and we've described a case with ven-
tricular tachicardia and hyperthyroidism.

nepioguyHi BiguyTTS cepuebuTTsa Ta nepeboi cepue-
BOI OisANIbHOCTI. 3 faHuX icTopii 3aXBOPIOBaHHSA Bifo-
MO, WO 3a3HayeHi cMMATOMU TypOyBasiv ynpoaoBX
OCTaHHIX KiJIbKOX MicALiB. MoriplieHHs cTaHy BigMmiTL-
na 05.09.2016 p., KO BUHUKAN pi3ka 3arasibHa cra-
6iCTb, rOJIOBOKPYXiIHHSA, Hanaaun cepuebutTa. Focnita-
Ni30BaHO Y BifAiIEHHS HEBIAKNaAHOT Tepanil.

Mpw ornagi — 3arafibHWUiA CTaH cepefHbOol TSHXKKO-
CTi, HOPMOCTEHIYHOT By0BK Tina, akpouiaHos. LLkipa
Bosiora. lMepudhepuyHi NiMcpoBy3NN He 36iNbLUEHI.
LWuTonopibHa 3ano3a — 306 Il cTyneHsa. LisnbHiCTb
cepust apuUTMidHa, ToHM ocniabneri. A/T — 105/60 mm
pT. cT. SpO, — 96 %. BHyTpilHi opraHu 6e3 0cobu-
BocTeli. MNMepndepnyHnx Habpsikis HeMae.

Ha EKI 3adhikcoBaHO enisof Taxikapgil i3 wmpo-
KuMU Komniekcamu (puc. 1).

Y pesynbraTti XoNTepiBCbKOro MOHITOpyBaHHA EKI
3adpikcoBaHo 10 660 (11,7 %) KOMMAEKCIB LUAYHOY-
KoBOI ekTonii (y TOMy 4nc/i 3a TUNomM GiremiHii, Tpu-
remiHii, kBagpuremidii), 136 enis3ogis LUIYHOUYKOBOI
Taxikapgii i3 MmakcMMasibHOW YactoToro 172 ya. Ha 1
xB (puc. 2, 3).

3a gaHuMK exokapgiockonii, NaTonoriYHmuxX 3MmiH
He BusABNeHo. ®pakuis sukngy — 60 %.

Y3/ wutonofibHoi 3as103K: 3HWKEHHSI €XOreH-
HOCTI Ta HEOAHOPIOHICTb EXOCTPYKTYpWU 3as103Mu,
36iNblLUeHHA 3arasibHOro 06’emy Ao 22,5 cm?® (BikoBui
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Pwuc. 1. Mapokcusm LWAayHOUKOBOI Taxikapail i3 BUXIAHOIo TpakTy Npasoro LWiayHouKa.
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Puc. 3. Enisoan LWAyHOUYKOBOI Taxikapgii.

nokasHuk 13 cwm®). [ocnimpKeHHs BMICTY TOPMOHIB
LLMTOMOAIOHOT 3aU1031 BUSBUIO MOMIpHE 3POCTaHHSA
BMICTY TUPOKCUHY Ta TPUAOATUPOHIHY MPU 3HUKEHHI
PiBHA TUPEOTPOMNHOIO rOPMOHY.

BcTaBneHo fiarHo3 AWCropMoHasibHOI (TUpeois-
Hoi) kapgionarii. CkafHi NOpyLIEHHA pUTMY: LLTyHOY-
KOBa €KCTPAaCUCTO/iA BUCOKMX rpagauiii, TPaH3UTOPHI
Hanaau LWyHOUYKOBOI Taxikapgii. CUHKON&asIbHUiA CTaH
05.09.2016 p.

HesBaxarwunm Ha nposefeHe JikyBaHHA (eTauu-
3uH (50 Mr gBivi Ha geHb), kopaapoH (200 Mr ABidi Ha

" 02728 06.10.2016 + UCC=61 » 115 wwieen |

[eHb), 6iconposion (2,5 Mr ABidi Ha AeHb)), y NalieHT-
K/ NPOAOBXYBaUIM PEECTPYBaTU CKIaLHI NOPYLUEHHSA
puTMYy: 3a AaHuMK 060BOro MoHiTopyBaHHA EKI Big,
06.10.2016 3adiikcoBaHO 5723 (6,76 %) KOMMNIEKCIB
LL/TYHOYKOBOT eKkTonii, 10 eni3oAis LUyHOUYKOBOI TaxXi-
Kapgii i3 MakcMMasibHO YyacToTor 192 ya. Ha 1 xB
(puc. 4, 5).

Y 3B'A3KYy 3 HefoCTaTHbOK e(IeKTUBHICTIO Npo-
BEeleHOro KOHCEePBAaTUBHOIO J1iKyBaHHA NaLieHTKy Ha-
npaB/ieHo Ha KOHCY/bTaLiio [0 apuTmorsiora 3 MeTol
NPOBEeAEHHS pPaiovyacTOTHOT kaTeTepHoT abnsauii.
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ER, [0 1342 515 1575 173

Vimod

Rt -

Vimad

Puc. 4. LLInyHOUYKOBa eKCTPACUCTO/Iis 3a TUMNOM BiremiHii.
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Puc. 5. MooanHoka, napHa Ta rpyrnosa LUTyHOYKOBa EKCTPACKCTONMIS.

BUCHOBKU
Oco6/MBICTb AAHOrO BUMAAKY MOJISIrae y PO3BU-
TKY CKIIZHUX Ta 3arpo3/IMBKX A5 XXUTTS LWTYHOUKO-
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