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YCNAOKYBAHHSA NOJIIMOP®HUX TEEHOTUNIB NrEHA EHOOTEJIHA-1
TA NOKA3HUKU CEPLIEBOI | CACTEMHOI FEMOOUHAMIKU

Y YOJNOBIKIB 3 ECCEHLIAIIBHOIO MMEPTEH3IEIO, MELLUKAHLIIB
noginng’

lManaertok I". O., MNawkoea FO. I1., Kebenb B. M.

B pabore u3yyqannce oKa3atesn BHYTPUCEDACYHOU 1 CUCTEMHOU reMoauHamMuku y myxxyumuH 40-60 set xutened logo-
JIbCKOro PEernoHa YKkpantsbl pu HOCUTEILCTBE Pa3/IMyHbIX reHoTHnos reHa 37-1. ObcreqoBaH 141 myxumnHa 40-60 ner,
TIDOXKUBAEIOLNE HE TEDPUTOPMH [1040/IbCKOro perioHa Ykpantsl. U3 Hux y 62 auarHoctuposas b II CT,, cpeqHmi Bo3-
Pact Kotopwix coctasusi 49,19+0,66 /€T 1 79 MyXKY4H U3 TPYIINIEI KOHTPOSIS, KOTOPBIE 110 BO3DACTHLIM XaPaKTEDUCTUKAM
(49,01£0,73 /1€T) AOCTOBEPHO HE OT/IMYa/IMChL OT 60/bHbIX b II cT. (p<0,05). leHoTunmposaHne reHa 37-1 rpoBeqeHo
C MPUMEHEHNEM 10/IMMEPAIHON LierHOH peakuymn. KoHueHTpaums 3T-1 B n1a3me KpoBu Orpesesssiacs C IOMOLUbLIO M-
MYHO@DEDMEHTHOIO aHa/N3a. YCTaHOB/IEHO, YTO ¥ MyXYMuH 63 CEpAEYHO-COCYANCTON aTosnorn, xmrenes 1ogosibckoro
pervioHa Ykpanresl 40-60 n1et, u y 60/1bHbIX € 6 1T cT. gqomuHupyer reHotvr Lys/Lys u amiesb Lys reHa 3T-1. Y naymner-
70B ¢ ['6 II CT. BCe rI0Ka3aTe/mM CTPYKTYPHO-QYHKLUNOHE/IBHOIO COCTOSIHUSI MHOKapAa, Kpome pasmepa /11, YU, Tdec 4o-
CTOBEPHO 60/IbLLIE Y 06/1aAATENEN a/1Ie/n Asn, YeM y HocuTeses roMo3uroT Lys reHa 3T-1,4To yKa3biBAET Ha BO3MOX-
HBIW HEONIArOnpPUSITHEIN IPOrHO3 Y TakuX OOJIbHBIX 10 Pa3BUTHIO XPOHNYECKOH CEDACHHON HELZOCTATOYHOCTU. Y JINL MyX-
ckoro osa ¢ I'b II ¢cT. 4ocToBEPHO Yalye BecTpedaercsi KITDK BHe 3aBUCUMOCTY OT HOCUTE/IbCTBA TOMO WM MHOMO BapHa-
HTa reqorvrna resa 37-1.

KnroueBble cnoBa: runeptoHnyeckasi 6onesHb, NonMMopdnsM reHa eHgoTenuHa-1, cepaeyHas u cucTemMHas remoam-
HaMuKa, NnasMeHHasi KOHUeHTpaums aHgoTennHa-1

uporo dakTopy 3anexuTb ekcripecisa nentugy. B Ykpaini Ta
B CBITi iCHYE BenuKa KinbKiCTb POGIT LWOOO0 CTPYKTYPHO-
dyHKLOHamNbHMX NOKa3HWKIB Miokapaa y nauieHTiB 3 X, oa-
HaK JOCNiMKeHb OO0 Takux 3MiH y ocib 3 noniMopdiamom
reHa ET-1 npakTMyHO He NPoBOAUOCH.

MeTa. JocnigXeHHs1 NOKa3HWKIB BHYTPILLHbOCEPLIEBOT
Ta CUCTEMHOI remoanHaMikn y yonosikiB 40-60 pokiB me-
wkaHuis lMoginbcbKkoro perioHy YKpaiHu npu HOCIACTBI
pi3HWMX reHoTuniB reHa ET-1.

Bctyn

Bigomum € Tol chakT, Lo rinepToHiuHa xBopoba (IMX) €
MyTbTUdAKTOpIanbHUM 3aXBOPHOBAHHSAM, OfHY i3 KIHOYOBMX
ponen B sk Bigirpae reHeTyHa oOYMOBMEHICTb. 3rigHO
OaHux rnobarnbHOro reHoMy MAUHU, Ha CbOrofdHi BXe Bi-
gomo 30 XpOMOCOMHMX FIOKYCiB, LIO MpUAMaloTb yvacTb B
perynsiuii apTepianbHoro Tucky (AT), KINbKiCTb SIKUX B MO-
Janbluomy mMoxe 36inbyBatuce. OOHUM 3 TeHiB, Lo Mo-
XyTb BnnvBatn Ha AT € reH eHpoteniHa-1 (ET-1). Ak Bigo-

MO, Bif, KOHLeHTpaLii ET-1 3anexuTb piBeHb Ba30KOHCTPUK- Marepianu i MeToam gocnigKeHHsA

i, cgopommsicn: Miokapaa, BenuMuMHa nepegHaBaHTaXeH- O6cTexeHmii 141 yonosik 40-60 pokis, LO NPOXMBa-
HS1, MiCNsAHABaHTaXXEHHS TOLWO. Baxxnmermuy BNacTMBoCTSMU 10Tb Ha TepuTopii MoAINbCLKOrO perioHy YkpaiHn. 3 HUX y
ET-1 € voro 3naTHICTb “3anyckaTi” BHYTPILUHBLOKITITUHHI Me- 62 piarHocTysanm X Il CT. 3 XPOHIYHOK CEpLIEBOIO Hepo-
XaHi3MW, Lo NPU3BOASATL 0 NOCUINEHHS! BIiNIkoBOro CUHTE3Y i craTHicTio (XCH) He Buwe | ®K (3a NYHA) si 36epesxe-
po3BuTKy rinepTpodii nisoro LwnyHouky (MT1LL). Okpim usoro, HOIO cUCTONIYHOK chyHKLiEto JILLI, cepenHilt Bik SiKUX cTa-
ET-1 cnpusie cuHTe3y konareHy B cepLeBoMy M’a3i | pO3BUT- HoBuB 49,19+0,66 pokie Ta 79 YONOBIKIB 3 rPynn KOHTPO-
Ky kapaiodhibposy [13-15]. Bce Le npoBokye AocrimkenHs o, Aki 3a BikOBUMM XapakTepuctukamu (49,01+0,73 po-

Single nucleotide polymorphism (SNP) reHa ET-1, ampxe Big

LlumyearHs nipu amecmauii kadpis: Manaeniok I. O., MMawkosa FO. [1., XKebenb B. M. YcnadkysaHHs1 noniMopghHUX 2eHomurlig 2eHa
eHOomerniHa-1 ma roka3HUKU cepuesoi i cucmeMHOi 2eMOOUHaMIKU y HOroeikie 3 ecceHuianbHoK 2inepmeHrsicto, mMewkaryie odinns /
lpobnemu ekornoeii i meduyuHu. — 2015. — T. 19, Ne 5-6. — C. 3-6.
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KiB) AOCTOBIPHO He BiApi3HANWCH Bif xBopux Ha X Il cT.
(p>0,05). OiarHo3 X BcTaHoOBMOBaNM Ha nigcTaei ckapr
XBOpUX, AaHWX aHaMmHe3y, i3nKanbHOro OOCTEXEHHS
XBOpMX, NabopaTopHUX Ta IHCTPYMEHTamnbHUX MeToZiB
OOCTiIKEeHHS, 3rigHO KMiHIYHUX pekomeHaalin 3 apTepia-
NbHOI rinepTeHsii €EBPONencbLKOro ToBapucTBa rinepTeHsii
(ESH) Ta €ponelicbkoro ToBapuctea kapgionoris (ESC)
2013 poky Ta y BignoBigHOCTI 3 YHithikoBaHUM KNiHIYHUM
NPOTOKOSIOM MEAMYHOI AOMOMOrM Mpu apTepianbHii ri-
nepTeHsii, 3aTBepmxeHnMm Hakaszom MO3 Ykpaiuu Big
24.05.2012 poky Ne384 [5,12]. Yci nauieHTu nig yac o6-
CTEXEHHSI 3HaxXoAMnMUCb Ha NikyBaHHi y BiHHMUBKOMY 06-
nacHomy creuianisoBaHomy KniHiYHOMY AucnaHcepi pa-
JiauinHoro 3axucty HaceneHHss MOS3 Ykpainu, Bincbko-
BO-Meau4HOMY LeHTpi LleHTpansHoro perioHy BincbkoBo-
NoBITPSAHMX cun YkpaiHuM Ta cnocrepiranucs ambynaTtop-
HO y nepiopg 3 rpyaHst 2013 poky no 4YepBeHb 2015 poky.

KputepisiMvu BUKNIOYEHHS 3 4OCAIAKEHHS CTanu: CUM-
nTomatmyHa AlT, NOpYLIEHHS PYHKUIA HUPOK Ta NeYiHKK,
iLlemiyHa xBopoba cepus, BUHUKHEHHS SKOI nepeayBarno
El', eHOOKPWHHI, remMaTonoriyHi, NyXnWHHI Ta ayTOiIMyHHI
nopyLUeHHs1, XBopi 3 ycknagHeHHamMu MX: iHdapkT mioka-
paa, rocTpe NopyLUeHHS MO3KOBOIo KpoBOOOiIry.

FeHoTunyBaHHs reHa ET-1 npoBegeHo i3 3actocy-
BaHHSAM noniMepasHoi naHutorosoi peakuii. Lle gocni-
DKeHHA npoBoaunu cninbHo 3 HAOI reHeTu4Hux Ta iMyHo-
NOriYHUX OCHOB PO3BWTKY MATONorii Ta hapMaKoreHeTUKn
BOH3Y «YkpaiHcbka MeguyHa cToMaTosnoriyHa akage-
Mmisi» (M. MonTaea, kepiBHuk npod. |.M1. Kangawes). KoH-
ueHTpauia ET-1 y nnasmi kpoBi Bu3Ha4anacb 3a 4ONOMO-
rot iMyHO(bepMEeHTHOro aHarnisy Ha CTPUNOBOMY iMYHO-
depmeHTHOMY aHanizatopi «Humareader single» (Hime-
yymHa). [Ina BU3HaYeHHs nna3moBoOi KoHueHTpauii ET-1
BMKOPUCTOBYBanu cTaHaapTHuin Habip dipmm «DRG»
(CLWWA). Ona ouiHkM napameTpiB BHYTPILULHbOCEPLEBOI
remMoguHaMmikyu 3acTOoCOBYBanu yrnbTpasBykoBe 06CTe-
XEHHS cepus, ske BMKOHYBanocb Ha exokapgiorpadi
«PAOMIP ULTIMARA». (M. XapkiB, YkpaiHa). MaTtema-
TUYHY 0BpOOKY BUKOHYBanu Ha NepcoHanbHOMY KOMM'to-
Tepi 3 BUKOPUCTaHHSIM CTaHAAPTHOrO CTaTUCTUYHOrO na-
kety STATISTICA 6,0. Byno npoBegeHo nepeBipky
po3noainy 4acTtoT noniMopcHMX TreHiB y nonynauii
BiOMOBiAHO OO 3akoHy piBHOBarn Xappgi-BanHGepra 3a
[OMOMOrO KanbKynsTopa reH ekcnepT ANns po3paxyHKy
pagy CTaTUCTUYHUX NapameTpiB Yy AOCHiIKEeHHAX "Buna-
[OK-KOHTPOrb", L0 BUKOPUCTOBYIOTb OAHOHYKIEOTUOHWN
nonimopdiam.

Pe3ynbraTty Ta ix 06roBopeHHs

BcTaHoBneHo, WO y YOMOoBIKiB 3 rpynu KOHTPOIIO re-
Hotun Lys/Lys rena ET-1 3yctpivaetbca y 65,82% ocib
(n=52), reHotun Lys/Asn — 27,85% (n=22), a reHoTtun
Asn/Asn - 6,33% (n=5)  (PLys/Asn-LysiLys<0,00001;
PAsn/Asn-LysiLys<0,00001; pasniasn-Lysiasn<0,001). Y 4yonosikis
3 X Il cT. reHotun Lys/Lys reHa ET-1 Bu3HavaeTbcs y
56,45% yonosikiB (n=35), reHotun Lys/Asn y 33,87%
(n=21), reHoTuvn Asn/Asn y 9,68% (n=6)
(pLys/Asn—Lys/Lys<0,01 ; pAsn/Asn—Lys/Lys<0,00001 ;
Pasn/Asn-Lys/Asn<0,001). Y 3B’A3Ky 3 HWU3bKOIO YacCTOTOIO HO-
ciictea reHotuny Asn/Asn, YONOBIKM B KOXHIiW rpyni go-
cnigxkeHHa 3 reHotunamm Lys/Asn Ta Asn/Asn 6Gynu
ob’egHaHi sk Hocii aneni Asn. YactoTta 3ycTpiyaemocrTi
HociiB aneni Asn cepepf, Naui€eHTIB YOMOBIYOI CTaTi KOHT-
ponbHOI rpynu CTaHOBUTb 34,18% (n=27)

(PHocii Asn-LysiLys<0,00001), y oci6 3 X Il ct. - 43,55%
(n=27) (Puocii Asn—Lys/Lys>0,05)-

HacTynHuM KpOKOM CTano BM3HA4YEHHSA 4acToTu 3y-
cTpiyaemocTi anenev reHa ET-1. BctaHoBneHo, wo B
rpyni kKoHTponio anens Lys (79,75%) reHa ET-1 Busasns-
€TbCs AOCTOBIpHO yvacTiwe Hik anenb Asn (20,25%)
(p<0,00001). MogibHa cutyauis y nauienTis 3 MX Il cT., ge
anenb Lys 3ycTpivaetbca 3 yactotolo 73,39%, anensb
Asn - 26,61% (p<0,00001).

Mpy NOpPIBHSIHHI YaCTOT Pi3HUX FEHOTUNIB | anenew re-
Ha ET-1 y rpyni koHTponto i cepen xsopux 3 'X Il ct.,
CYTTEBUWX BiMIHHOCTEN He BcTaHosneHo (p>0,05).

OTpumaHi gaHi y rpyni KOHTPOSO CniB3BYYHI pe3yrb-
TaTaM SAMNOHCBKOro [AOCHIAKEHHSI MPaKTUYHO 3[40POBUX
ocib 6inoi Ta ANOHCLKOI pacy, Ae NokasaHo, Lo Y YOonoBi-
KiB i XiHOK (rpyna 3miluaHa no cTaTi) AOCTOBIPHO YacTiwe
crnoctepiraeTecsi reHotun Lys/Lys reHa ET-1 [10]. Y
NPaKkTUYHO 340POBUX aMepUKaHLUiB HerpoigHoi Ta Ginoi
pacu, 3 OBTAXXEHO MO CepLeBO-CyaNHHIN naTonorii cna-
[OKOBOCTI, AoMiHye anenb Lys reHa ET-1 [16]. Y xBopux
Ha X - xuteniB AkyTil Big3HayeHa Benvka 4YactoTa Ho-
cictea reHotuny Lys/Lys (74,3%) reHa ET-1 y nopie-
HAHHI 3 xBopumun X - xutenamm Mocksu (46,1%) [3].
OpHak y YyonogikiB, MelkaHuUiB KaszaxcrtaHa, pesynbtatu
aHanisy 4acTtoTu po3noginy reHoTunis noniMopdismy re-
Ha ET-1 nokasanu, wo reHotun Lys/Lys y nauieHTiB 3 X
3ycTpivaetbcsa B 1,3 pasiB piglie, HiX y NpakTU4HO 340-
poBux oci6. MeTepo3nroTHuii BapiaHT Lys/Asn ogHakoBo
YyacTo 3ycTpidaeTbcs y xBopux 3 X Ta y KOHTPOMbHIN
rpyni. F'eHotun Asn/Asn OyB igeHTUdiKOBaHUIA nuwe y
nauieHTiB 3 X [11]. ¥ oci6 monoaoro Biky 4onoBsivoi i xi-
HoYoi cTaTi ocobnnBo 3 HaaMIpHOK Baroto, LWO MPOXWu-
BaloTb B Camapi (Pocis) myTauia reHa Lys198Asn npu-
BOAWTb A0 niaBuwieHHsa AT [2].

Oani 6yB npoaHanisoBaHu CTaH BHYTPiLUHbOCEpLiEe-
BOi Ta CMCTEMHOI reMoguHaMikv B rpyni KOHTpPoOnio Ta y
nadieHTie 3 MX Il cT. Y nauieHtiB 3 X Il ¢T. po3mipu no-
POXHWH cepus — KiHUEeBMI giactoniyHui posmip (KOP),
KiHLeBWI cuctoniyHmin poamip (KCP), Ta o6’emun cepust -
iHOekc KiHueBoro giactoniyHoro o6’emy (iK4O) Ta iHaekc
KiHLeBoro cuctoniyHoro o6’emy (iKCO) gocToBipHO BuLLj,
Hi>XX ¥ 0Ci6 rpynu koHTposnto (p<0,001). MNokasHuk iHOekcy
macu miokapgy U (iMMIL) BusiBuBcs poctoBipHO 6i-
nbwum y xBopux 3 X Il cT. Hix y oci6 6e3 cepueBo-
cyaunHHoi natonorii (138,30+4,07 rimM? Ta 79,73+1,73 F/M2,
BignoeigHo, p<0,001).

BenuunHn nokasHWKIB TpaHCMITpanbHOrO KpPOBOTOKY
(TMK) y oci6 3 'X Il cT. 4OCTOBIPHO BiAPI3HAIOTLCH Bif
aHarnoriyHmMx MoKasHWKIB Yy YOJSIOBIKIB TPYnNu KOHTPOSO.
BenuumHa cniBBigHOLWEHHS LWBWOKOCTEN pPaHHBLOrO Ta
nisHLOro AiactoniyHoro HanosHeHHs JIW (E/A) suwa, a
Yyac YNOBINbHEHHA PAHHLOrO AiaCTOMIYHOrO HAMOBHEHHSA
JIW (Tdec) Busiucs 4OCTOBIPHO MEHLUUM B YOJOBIKIB KO-
HTponbHoI rpynu (p<0,001). ¥ nauieHTis i3 X Il cT. yac
isoBontoMeTpmyHoro poscnabnenHs (IVRT) goswimi, Hix
y oci6 rpynu koHTponto (p<0,001). HacTynmHUM KpoOKoMm
ctano Bu3HadeHHst TuniB TMK y yonosikis 3 'X 1l cT. 3ri-
[OHO OTpUMaHuX gaHux, y vonosikis 3 X Il cT. gocToBipHO
yacTiwe 3ycTpivaetbes HopmanbHun Timn TMK - 67,74%
(n=42), Hix rinepTpodivnni (29,03% (n=18) Ta nceego-
HopmanbHui (3,23% (n=2) Tunn TMK (p(10,001).

OuiHka UeHTpanbHOI remoanHaMikv nokasana, Lo pi-
BeHb cuctoniyHoro AT (CAT), giactoniyHoro AT (OAT) Ta
YyacToTu cepueBux ckopoveHb (UCC) odikyBaHo BiporigHo
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BuLWi y YomnosikiB 3 X Il cT., HiX y rpyni koHTponto. Cnig
BiAMITUTK, WO y nauieHTiB 3 X Il cT. cepueBun iHaekc
(Cl) Ta 3aranbHuWii nepugepuyHUn  CYOUHHUIA  omip
(3MCO) BusABMIMCA AOCTOBIPHO BULLMMM HiXX B NaLieHTIB
KOHTponbHoi rpynu (p<0,001).

B uinomy, oTpumaHi pesynbtatn y obcTexeHux ocid
BignosigatoTb niTepaTypHUM gaHum [1,6,8,9].

BapiaHtu MW y 4onosikie 3 X Il cT. nokasanu Ha-
CcTynHu po3snogin. KoHueHnTpuyna MW (KMJILW) syctpi-
YyaeTbca BiporigHo vacrtiwe (70,97% (n=44), HiX eKkcueH-
TpuyHa TJIW (EMNW) (29,03% (n=18), npn p10,001.
FeomeTpuyHi 3miHn miokapga y nauieHTie 3 X Il cT. Big-
noBigany gaHum iHWux gocnignukis [1,4,6,7,9].

Ak sragysanoch Bulle, ET-1 mae BAAMB Ha CTPYKTYp-
HO-CPYHKLIiOHanNbHI NoKasHWKM cepud. Tomy, HacTynHUM
eTanoMm [OCHiIKEeHHS1 CTano BU3HAYEHHS MOKa3HWKIB
BHYTPILLHbOCEPLEBOI i CUCTEMHOI reMoguHaMmikm y ocib
KOHTpOIbHOI rpynu Ta y nauieHtis 3 X |l ¢T. npu Hocilc-
TBi pi3HUX BapiaHTiB reHa ET-1 (puc.1,2,3).

70
&0
20 P . " .
% [pyna ROHTPON, FeHOTIN
40 Lys/Lys
" W [pyna KOHTPONH, aneib
- Asn
20 = [Mamienmn 3 ['X 1T T,
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# [Mamienn 3 TX 1T et.,
g —mv " , anens Asn
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Puc. 1. lNokasHUKU cmpyKkmypHO-QYHKUiOHaIbHUX 3MiH
Miokapda y 4Yorosikie epynu KoHmposo ma y nayieHmis X Il
cm., npu Hociticmei pi3HuUx eapiaHmie ceHa ET-1

TMpumimku: pi3HUUs rnokasHukie docmosipHa rpu ropis-
HSIHHI 3:
* - 2eHomuriom Lys/Lys 8 Mexax KOXHOI epyrnu
docnidxeHHs (p<0,001),
# - 3 nauieHmamu 3 'X Il cm. 8 Mmexax KoxHo20
eeHomuny (p<0,001)

BcTaHoBneHo, WO y YONOBIKiB rpyny KOHTPOMIO, LLUO €
Hocisimn aneni Asn OOCTOBIpHO BuLWi nokasHuku 3MMCO,
OAT ta YCC, Hix y HociiB reHotuny Lys/Lys, pisHuui B
HLIMX MOKasHMKax He BuaBMeHOo. Y 4yonosikiB 3 X Il cT.
YCi MOKa3HUKM BHYTPILUHbOCEPLIEBOI Ta CUCTEMHOI remo-
AvHamiky BiporigHo GinbLui y Bonogapis aneni Asn, Hix B
HociiB romo3uroT Lys reHa ET-1.
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2500 + Lys/Lys
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I?Um[} T - = [Mauienmn 3 IX I 1. TenoTHI
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Puc. 2. [Moka3HuKu cmpyKmypHO-byHKUIOHambHUX 3MiH
Miokapda y vorosikie 2pynu KoHmposo ma y nauieHmie X Il
cm., npu Hociticmei pi3Hux eapiaHmie eeHa ET-1

TMpumimku: piaHUUs rnokasHukie docmosipHa rpu ropie-
HSIHHI 3:
* - e2eHomunom Lys/Lys 8 Mmexax KOXHOI epyrnu,
# - 3 nauieHmamu 3 '’X Il cm. 8 mexax KOXHo-
20 eeHomurny (p<0,001)

[MopiBHIOKYN MNOKa3HWKU reMoAuHAMIKM Yy HOCIIB SK
reHotuny Lys/Lys Tak i aneni Asn MiX KOHTPOMbHOIO rpy-
noto Ta nauieHtamu 3 X |l cT. BCTaHOBNEHO, WO B rpyni
OCTaHHIX YCi 3HA4YeHHsA BuLi, HiX B ocib 6e3 cepueBo-
cyavHHoi natonorii. OTpumaHi AaHi 4eMOHCTPYIOTb, LWO
HocincTeo aneni Asn y xsopux 3 X Il cT. acouitoeTbea 3
ripwyMM reMoguHaMiYHUMKM MOKa3HMKaMK, HiK Yy HOCIIB
reHoTuny Lys/Lys.

200

* % TpyNa KOHTPOMK, TeHOTHIT
LysLys

150
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100 Asn
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= % [Tamierm 3 TX I eT.. HOCID
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Puc. 3. lNokasHuku CAT, AT, HCC y yonosikie epynu
KoHmpornto ma y nauieHmie X Il cm., (%)
TMpumimku: pi3HUUs nokasHukie docmosipHa rnpu ropie-
HSIHHI 3. * - 2eHOmMunom Lys/Lys 8 mexax Kox-
Hoi epynu (p<0,001), # - 3 nauieHmamu 3 X 1]
cm. 8 Mexax KoxHoeao eeHomuny (p<0,001)

HocnigxeHHa yacTtoTu 3ycTpivyaemocTi BapiaHTis TMK
y nauieHTie 3 X |l CT. Npu HOCINCTBI Pi3HUX reHoTUNIB re-
Ha ET-1 BusABMNO, WO 5K y HOCIiB reHoTuny Lys/Lys Tak i
aneni Asn BiporigHo YacTile 3yCTpiYaeTbCs HOpManbHUN
Tmn TMK. TpoTe pi3HWUi MK HOCIAMM Pi3HMX FreHOTUNIB
reHa ET-1 He BusiBneHo (tabn.1).

Tabnuysi 1

Tunu mpaHcmimpansHo20 Kpo8omoky y Yonosikig 3 X Il cm. npu Hociticmei pi3Hux eapiaHmie 2eHomunig 2eHa ET-1, (%)

Ocobu 3 HopManbHUM Tu- Ocobwm 3 rinepTpodivHM Ocobu 3 nceBAoOHOPMArb-
nom TMK Tvnom TMK HUM Tunom TMK
Mpynu 1.Hocii 3.Hocii 5.Hocii p
2.Hocii 4. Hocii 6.Hocii

FE;:/TLV;/ZY aneni Asn rﬁ;lg/mgy aneni Asn FE;:/TLV;/ZY aneni Asn
P2.1<0,05
p4.3<0,05
XBopi Ha X Il 62,86% 74,07% 34,29% 22,22% 0/ (me 0/ (e Ps5<0,05
cT. (n=62) (n=22) (n=20) (n=12) (n=6) 2,86% (n=1) | 3,7% (n=1) P5.1<0,01
Ps-1<0,01
p4_2<0,01
Ps-2<0,01

AHani3 BapiaHTiB reomeTpii J1LU y nauieHTiB 3 X |l cT.
NPy HOCIACTBI PisHUX reHoTuniB reHa ET-1 nokasaB Ha-
cTynHe. Y vornosikiB 3 X |l CT., WO € HOCiSAMK YCiX reHo-
TvniB reHa ET-1 KI'TIWW 3ycTpivaeTbca AOCTOBIPHO YacTi-

we, Hix EMNW (p<0,01). JocToBipHOI pi3HMLI Yy 4acToTi
3yctpivaemocTi KW ta EMMTIW mix Hociamn pisHKX re-
HoTuniB reHa ET-1 He BusiBneHo (puc. 4).
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Puc. 4. BapiaHmu ITILLl y yonosikie, xeopux Ha X Il cm., npu
Hociticmei pisHux eeHomurie 2eHa ET-1 (%)
TMpumimku: pisHuUUs rnoka3Hukie docmosipHa rpu ropie-
HSIHHI 3:
#- KITiw

MopmibHi  gocnigaXeHHA  CTPYKTYPHO-YHKLLiOHANbHMX
3MiH cepusa Ha Tni HociMCcTBa NOMiMOPMHMX BapiaHTIiB re-
Ha ET-1 B cBiTi i B YKpaiHi paHille He NpoOBOAMMNCE.

BucHOBKM!.

1. Y yonogikiB 6e3 cepLeBO-CyaAMHHOI naTonorii meL-
kaHuiB lMopginbcbkoro perioHy Ykpainn 40-60 pokis, iy
xBopux Ha X Il cT. gomiHye reHoTun Lys/Lys Ta anenb
Lys reHa ET-1.

2. Y nauieHTiB 3 X Il CT. yCi MOKa3HUKN CTPYKTYPHO-
dyHKUIOHanbLHOro ctaHy Miokapaa, okpim poamipy I, YI,
Tdec BiporigHo 6inbLwi y Bonogapis aneni Asn, Hix B HO-
ciiB romoaurot Lys reHa ET-1, wo BKasye Ha MOXNMBUN
HeCnpuATIMBUIA MPOrHO3 Yy TaKMX XBOPUX LLOAO PO3BUTKY
XPOHIYHOI CepLieBOi HEAOCTaTHOCTI.

3. Y oci6 yonosivoi crati 3 'X Il cT. gocToBipHO Yac-
TilWe 3ycTpiyaeTbeca KoHUeHTpuyHa [T 6e3 3anexHocTi
[0 HOCICTBa TOrO YW iHWOro BapiaHTy reHoTuna reHa
ET-1.

Jlitepatypa

1. Barpiit B.B. HeycknagHeHa rinepToHiyHa xBopoba Yy >iHOK,
KNiHIKO - [iarHOCTUYHE 3HA4YeHHsa mnoniMopdiaMy reHa
MMAP-y Ta NnnasmoBoi KOHLEeHTpaLjii CyaAnHOpyxXoBux nen-
Tnaie: ABToped. auc. .... kKaHa. med. Hayk 14.01.11/ B.B.
Barpin. — IBaHo-®paHkiBcbk, 2015. — 20 c.

2. 3apybuHa E. I'. Ponb reHeTnyeckon npeapacnonoXeHHo-
CTU B pasBUTUU CEpAEYHO-COCYAUCTOW maTornoruu y nuu,
MOMOAOro Bo3pacTa C HapyLUeHVWeM pexuma Tpyaa v oT-
obixa / E. . 3apybuHa, E. B. AceeBa // ®yHaameHTanb-
Hble nccnegosaHus. - 2013. - Ne11. — C. 51-55.

3. MunywkuHa J1. O. MeHeTuyeckne acnekTbl perynsumm aH-
poTenuansHon dpyHkumm npu reneptoHum / J1. O. MuHyLw-
knHa, O. A. 3atenwumkos, 6. A. CugopeHko // Kapgnorno-
ma. — 2000. — Ne 3. — C. 68-76.

4. Mituerko O.l. JlenTMHOpe3nCcTeHTHICTb, Npodinb apTepia-
NBbHOTO TUCKY Ta CTPYKTYpPHO-(PYHKUIOHamNbHI Xapakrepuc-
TUKN MiOKapAa Y MauieHTiB i3 rinepToHIYHOI XBOPOGOIO
Ta meTaboniyHnum cuHgpomom / O.1. MityeHko, PomaHoB

10.

1.

12.

13.

14.

15.

16.

B.1O., Kynuk O. tO. Ta iH. // YkpaiHCbkuii MegnyHuin vyaco-
nuc. —2015. — 4 (108). — C. 91-94.

HeTtskeHko B.3. Ta iH. YHicikoBaHWI KMiHIYHWI NpOTOKON
Meau4yHoi JoMoMOrM npu apTepianbHii rinepTeHsii, 3a-
TBepmkeHun Hakaszom MO3 Ykpainu Big 24.05.2012 poky
Ne384.

Cakosuy O.0. lNonimopiam reHa pelLenTopa aHrioTeH3u-
Hy Il nepworo Tuny Ta piBHI HaTpPilypeTUYHUX NenTuais y
XIHOK nicnsiMeHonaysarnbHOro BiKy 3 TNEpPTOHIYHOI XBO-
po6o0: HEeYCKINaAHEHO Ta YCKINaAHEHOK XPOHIYHOW cep-
LeBOI0 HedoCTaTHICTIO: ABTOped. AuC. .... KaHA. Med. HayK
14.01.11/ O. O. CakoBuu. — Kuis, 2012. — 20 c.

CeiBonan B.[l. PemogenupoBaHne neBOro xenygouyka y
BONbHbIX FMNEPTOHUYECKON OOME3Hbd U UWEeMUYECKOU
6onesHblo cepgua B 3aBUCMMOCTM OT BapuabenbHOCTU
apTepuanbHoro gaenenusi / B.[l. CoiBonan, A.B. 3emns-
HOM / 3anopoXckui MeauuMHCKuiA xypHan. — 2011. -
Ne6(13). — C. 61-64.

TatapkuH A.A. CTpyKTYpHO-(YHKLMOHAamNbHbIE N3MEHEHWS
cepaua npv runepToHM4eckon 6onesHn y Monoabix naum-
eHToB / A.A. TaTtapkunH / BecTHuk [JanbHEBOCTOYHOIO OT-
nenenunst Poccuiickon akagemmm Hayk. — 2007. - Ne6. - C.
99-104.

®panuyk C. B. YcnagkyBaHHSA reHa peuentopa aHrioTeH-
3uHy |l nepworo TMNy Ta NNa3moBi PiBHI HATPINYPETUYHNX
nenTuaiB y XiHOK 3 FiNEepPTOHIYHOI XBOPOOOIO, AKi NepeHe-
cnu iHdapKT Miokapaa abo MO3KoBWUIA iHCYINbT, Porb B NPO-
rHO3yBaHHi Ta AiarHocTuui: aBToped. AuUC. .... KaHg. Mea.
Hayk: 14.00.11 / CitnaHa BitaniiBHa ®paHyyk. — 3anopi-
xxs, 2013. — 22 c.

Asai T. Endothelin-1 Gene Variant Associates With Blood
Pressure in Obese Japanese Subjects / T. Asai, T.
Ohkubo, T. Katsuya [et al.] // Hypertension. — 2001. - Vol.
38.-P. 1321-1324.

Dzholdasbekova A. U. The Association Between
Polymorphism of Lys198Asn of Endothelin-1 Gene and
Arterial Hypertension Risk in Kazakh People / A. U.
Dzholdasbekova, A. E. Gaipov // Eur J Gen Med. — 2010. -
Vol. 7(2). — P. 187-191.

Chairperson G.M. 2013 ESH/ESC Guidelines for the
management of arterial hypertension / G.M. Chairperson,
R.F. Chairperson, K. Narkiewicz [et al.] / Mouykn. — 2013. -
Ne4 (06). — C. 1-10.

Jambric Z. Periferal vascular endothelial function testing
for the diagnosis of coronary artery disease / Z. Jambric,
L. Venneri, A. Varga [et al.] // Amer. Heart J. — 2004. — Vol.
41.—P. 684-689.

Khare A. Evaluation of markers of endothelial damage in
case of young myocardial infarction / A. Khare, S. Shetty,
K. Ghosh // Atherosclerosis. — 2005. — Vol. 18. — P. 375-
380.

Nystrom T., Nygren A., Sjoholm A. Persistent endothelial
dysfunction is related to elevated C-reactive protein levels
in type Il diabetic patients after acute myocardial infarction
/I Clin. Science. — 2005. — Vol. 12. — P. 121-128.

Treiber F. A. Endothelin-1  Gene LYS198ASN
Polymorphism and Blood Pressure Reactivity / F. A.
Treiber, P. Barbeau, G. Harshfield [et al.] // Hypertension.
—2003. — Vol. 42. - P. 494-499



HEOGAGMK €KOAOTii Ta MCECAHIIHNHH

ENGLISH VERSION: INHERITANCE OF POLYMORPHIC GENOTYPES OF
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SYSTEMIC HEMODYNAMICS IN MEN WITH ESSENTIAL
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The parameters of intracardiac and systemic hemodynamics in male citizens of Podillia region in Ukraine aged 40-60 with
different genotypes of the ET-1 gene were studied. The study involved 141 male citizens of Podillia region in Ukraine
aged 40-60. Among them 62 men were diagnosed with uncomplicated EH with LVH, whose average age was 49,19+0,66
and 79 healthy men whose age (49.01+0.73) did not differ from patients with uncomplicated EH with LVH and made
the control group (p>0.05). Genotyping of the ET-1 gene was conducted using polymerase chain reaction. The ET-1
concentration in plasma was determined by using ELISA. It was found that Lys/Lys genotype and the Lys allele of the
ET-1 gene dominate among control group and patients with uncomplicated EH and LVH. In patients with uncomplicated
EH and LVH all indicators of structural-functional state of the myocardium, except the size of LA, SI, DT was significantly
greater in carriers of the allele Asn, than in homozygote carriers of Lys genotype of the ET-1 gene, indicating a possible
negative prognosis in these patients for the development of chronic heart failure. CHLV occurs significantly more often
than EHLV in men with uncomplicated EH and LVH without dependence on the genotypes of the ET-1 gene.

Key words: essential hypertension, gene polymorphism of endothelin-1, cardiac and systemic hemodynamics, plasma

concentration of endothelin-1

Introduction.

It is well known that essential hypertension (EH) is a
multifactorial disease, and genetic conditioning plays one
of the key roles in it. According to the Global human ge-
nome, 30 chromosomal loci are already known to be in-
volved in regulation of blood pressure (BP), and this
number may increase in the future. One of the genes that
can influence BP is the endothelin-1 gene (ET-1). It is
established that level of vasoconstriction, myocardial
contractility, the value of preload, afterload depend on
concentration of ET-1. Important property of ET-1 is its
ability to "run" intracellular mechanisms that lead to in-
creased protein synthesis and the development of left
ventricular hypertrophy (LVH). In addition, ET-1 promotes
collagen synthesis in the heart muscle and the develop-
ment of cardiac fibrosis [13-15]. This study provokes in-
vestigation of Single nucleotide polymorphism (SNP) of
the ET-1 gene, because this factor influences the ex-
pression of the peptide. In Ukraine and in the world there
are many research works about the structural and func-
tional parameters of the heart in patients with EH but the
studies about these changes in patients with gene poly-
morphisms of ET-1 have not been performed yet.

The aim of the research. To study the parameters of
intracardiac and systemic hemodynamics in male citizens
of Podillia region in Ukraine aged 40-60 with different
genotypes of the ET-1 gene.

Materials and methods

The study involved 141 middle-aged male residents
of Podillia region in Ukraine. Among them 62 men from
the main group were diagnosed with uncomplicated EH
with LVH with preserved systolic function and chronic
heart failure (CHF) | classes according to NYHA Classifi-
cation, whose average age was 49.19+0.66 and 79
healthy men whose age (49.01+0.73) did not differ from
patients with uncomplicated EH with LVH and made the

control group (p>0.05). The diagnosis of EH was estab-
lished on the basis of patients’ complaints, anamnesis,
physical examination, laboratory and instrumental meth-
ods of investigation according to the guideline of the
European Society of Hypertension (ESH) and the Euro-
pean Society of Cardiology (ESC) in 2013 in accordance
with Unified clinical protocol of medical care of hyperten-
sion, approved by the Ministry of Health of Ukraine from
24.05.2012 year Ne384 [5,12]. All patients during the ex-
amination were treated at Vinnytsia regional specialized
dispensary of radiation protection of the Ministry of Public
Health of Ukraine, Military Medical Center of the Central
Region of Air Force of Ukraine and were observed from
December 2013 to June 2015.

Exclusion criteria of the study were as follows: secon-
dary hypertension, renal and liver dysfunction, coronary
heart disease the onset of which was before EH, endo-
crine, hematological, neoplastic and autoimmune disor-
ders, patients with EH complications: myocardial infarc-
tion, acute cerebrovascular accident. Genotyping of the
ET-1 gene was conducted using polymerase chain reac-
tion (PCR). This study was carried out jointly with the Re-
search Institute of the genetic and immunological bases
of pathology and pharmacokinetics “Ukrainian Medical
Stomatological Academy” (headed by Prof. |.P. Kai-
dashev, Poltava). The ET-1 concentration in plasma was
determined by using ELISA method on enzyme-linked
immunosorbent analyzer "Humareader single» (Ger-
many). To determine the ET-1 plasma concentration a
standard set of the firm «DRG» (USA) was used. We
used ultrasound of the heart for assessing the hemody-
namic parameters, which was carried out on «<RADMIR
ULTIMARA». The mathematical processing was per-
formed on a personal computer using a standard statisti-
cal package STATISTICA 6.0. The frequency distribution
of gene polymorphisms in the population was undergone
a checking according to Hardy-Weinberg equilibrium law
using a calculator gene expert to calculate the number of

" To cite this English version: H.O. Palahniuk, |.P. Pashkova, V.M. Zhebel. Inheritance of polymorphic genotypes of the endothelin-1 gene and
indicators of cardiac and systemic hemodynamics in men with essential hypertension, residents of podillya. - 2015. - Vol 19, Ne 5-6. - P. 7-10.
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statistical parameters in the study "case-control" which
using SNP.

Results and discussions

It was established that Lys/Lys genotype of the ET-1
gene was in 65.82% men from the control group (n=52),
Lys/Asn genotype - 27.85% (n=22) and Asn/Asn geno-
type - 6.33% (n=5) (pLys/Asn-Lys/Lys<0.00001 )
pAsn/Asn—Lys/Lys<O-00001; pAsn/Asn—Lys/Asn<0-00‘I )- The fre-
quency of the Lys allele in male from the control group
was 79.75%, the Asn allele — 20.25% (pLys-Asn<0.00001).
It was investigated that Lys/Lys genotype of ET-1 domi-
nates in patients from the main group — 56.45% (n=35),
Lys/Asn genotype was in 33.87% (n=21) patients and
Asn/Asn genotype — 9.68% (n=6) (pLys/asn-LysiLys<0.01;
pAsn/Asn-Lys/Lys<0-00001; pAsn/Asn—Lys/Asn<0-00'I ). The fre-
quency of the Lys allele in male from the main group was
73.39%, the Asn allele — 26.61% (pLys-Asn<0.00001). Be-
cause of the low frequency of carriers of Asn/Asn geno-
type men with Lys/Asn and Asn/Asn genotypes in each
group were united as carriers of the Asn allele. The fre-
quency of the Asn allele in the male control group is
34.18% (n=27) (pAsn aIIeIe-Lys/Lys<o-00001)‘ in the main
group is 43.55% (N=27) (Pasn allele -Lys/Lys>0.05).

Comparing the frequencies of genotypes and alleles
of the ET-1 gene in the control group and among patients
with uncomplicated EH and LVH it was found that no sig-
nificant differences were defined between these groups
(p>0.05).

According to the results obtained in a Japanese study
in healthy individuals of white and Japanese race, it was
demonstrated that men and women (mixed group on
gender) had Lys/Lys genotype of the ET-1 gene signifi-
cantly more often [10]. In healthy American Negro and
white races with burdened heredity by cardiovascular
diseases dominates the Lys allele [16]. L.O. Minushkina
[2008] showed that among patients of both sexes with
both complicated and uncomplicated EH, residents of
Yakutia, there was a high frequency of Lys/Lys genotype
of the ET-1 gene carriers than among patients with EH,
Moscow residents [3]. However, the analysis of fre-
quency distribution of genotypes polymorphism of the
ET-1 gene in men residents of Kazakhstan has shown
that Lys/Lys genotype in patients with EH occurs 1,3
times less than in healthy individuals. Heterozygous
Lys/Asn variant is equally common in patients with EH
and in control group. Asn/Asn genotype was identified
only in patients with EH [11]. Mutation of the ET-1 gene
(Lys198Asn) leads to increased blood pressure in young
people of both sexes especially overweight living in
Samara (Russia) [2].

Then we have analyzed the state of intracardiac and
systemic hemodynamics in the control group and in pa-
tients with uncomplicated EH and LVH. Patients with un-
complicated EH and LVH have significantly higher size
cavities of the heart — the end diastolic diameter (EDD),
end systolic diameter (ESD) and the volume of the heart -
end diastolic volume index (EDVI) and end systolic vol-
ume index (ESVI) than in the control group (p<0.001).
Left ventricular mass index (LVMI) was significantly
higher in patients with uncomplicated EH and LVH than
in men without cardiovascular diseases (138.30+4.07
g/m? and 79.73 + 1.73 g/m?, respectively, p<0.001).

The parameters of transmitral flow (TF) in patients
with uncomplicated EH with LVH were significantly differ-
ent from those in men from the control group. The E/A
ratio was higher and the deceleration time (DT) was

lower in men without cardiovascular diseases (p<.001).
The isovolumic relaxation time (IVRT) was longer in pa-
tients with uncomplicated EH and LVH than in men from
the control group (p10.001). The next step was to deter-
mine the types TF in men with uncomplicated EH and
LVH. It was investigated that men with uncomplicated EH
and LVH have significantly higher level of the normal type
of TF - 67,74% (n=42) than the hypertrophic type
(29.03% (n=18) and pseudonormal type (3.23% (n=2) of
TF (p<0.001).

Assessment of central hemodynamics has shown that
systolic blood pressure (SBP), diastolic blood pressure
(DBP) and heart rate (HR) significantly higher in men with
uncomplicated EH and LVH than in the control group. It
should be noted that patients with uncomplicated EH and
LVH have significantly higher cardiac index (Cl) and sys-
temic vascular resistance (SVR) than in patients from the
control group (p<0,001).

The abovementioned data is similar to literature re-
sults [1,6,8,9].

Concentric LVH (CLVH) occurs significantly more of-
ten (70.97% (n=44) than eccentric LVH (ELVH) (29.03%
(n=18), with p<.001. Geometric changes of the myocar-
dium in patients with essential uncomplicated EH and
LVH correspond to the data of other researchers
[1,4,6,7,9].

As mentioned above, ET-1 has an effect on the struc-
tural and functional performance of the heart. Therefore,
the next stage of research was to determine parameters
of intracardiac and systemic hemodynamics in individuals
from the control group and patients with uncomplicated
EH and LVH carriers of different variants of the ET-1
gene (Fig.1,2,3).
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% Control group, the genotype
Lys/Lys

M Control group, the Asn allele

& Uncomplicated EH with LVH,
the genotype Lys/Lys

4 "™ Uncomplicated EH with LVH,

the Asn allele

Fig. 1. Indicators of structural and functional changes in
myocardium in male control group and patients with
uncomplicated EH and LVH, the carriers of different variants of
the ET-1 gene

Notes: The difference is statistically significant when
compared with:
*- genotype Lys/Lys within each group
(p<0.001)
# - patients with uncomplicated EH and LVH
within each genotype (p<0.001)

It was found that men from the control group, carriers
of the Asn allele have significantly higher rates of SVR,
DBP and HR than carriers of genotype Lys/Lys. No dif-
ferences in other indicators were found. All indicators of
intracardiac and systemic hemodynamics were signifi-
cantly greater in men with uncomplicated EH and LVH —
carriers of the Asn allele, than in homozygote carriers of
Lys genotype of the ET-1 gene.
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Fig. 2. Indicators of structural and functional changes in
myocardium in the control group and patients with
uncomplicated EH and LVH, the carriers of different variants of
the ET-1 gene

Notes: The difference is statistically significant when
compared with:
* - genotype Lys/Lys within each group,
# - from patients with uncomplicated EH and
LVH within each genotype (p<0.001)

It was found that the hemodynamic parameters are
higher in patients with uncomplicated EH and LVH than
in patients without cardiovascular diseases, carriers of all
genotypes of the ET-1 gene. The results demonstrated
that patients with uncomplicated EH and LVH, carriers of
the Asn allele are associated with worse hemodynamic
performance than carriers of the genotype Lys/Lys.

200

£ Control group, the genotype
150 + LysLys
B Control group, the Asn allele
100
=Uncomplicated EH with LVH,

50 ¢ the genotype Lys/Lys

= Uncomplicated EH with LVH,

the Asn allele
HE. b/min

SBP mmHg

DEP mmHg

Fig. 3. Indicators of SBP, DBP, HR in male control group and
patients with uncomplicated EH and LVH, (%)
Notes: The difference is statistically significant when

compared with:
* - genotype Lys/Lys within each group
(p<0.001)
# - patients with uncomplicated EH and LVH
within each genotype (p<0.001)

Investigation of the frequency of TF in patients with
uncomplicated EH and LVH, carriers of different geno-
types of the ET-1 gene, revealed that carriers of geno-
type Lys/Lys and the Asn allele significantly more com-
mon normal type of TF. It was found that no significant
differences were defined between carriers of different
genotypes of the ET-1 gene (Table 1).

Table 1

Types of transmitral blood flow in men with uncomplicated EH and LVH, carriers of different variants of genotypes of the ET-1 gene, (%)

. Men with a hypertrophic type Persons with a
Men with a normal type of TF O¥PFF P P pseudonormal type of TF
Groups 1. Carriers of | 2. Carriers of | 3. Carriers of | 4. Carriers of | 5. Carriers of | 6. Carriers of p
genotype the Asn al- genotype the Asn al- genotype the Asn al-
Lys/Lys lele Lys/Lys lele Lys/Lys lele

p2.1<0.05

<
o Witlh 62.86% 74.07% 34.29% 22.22% 2‘;;882

uncompli- . (] . (] . (] . (4 — —

cated EH and (n=22) (n=20) (n=12) (n=6) 2.86% (n=1) | 3.7% (n=1) P34<0.01
LVH (n=62) Ps-1<0.01
p4-2<0.01
Ps-2<0.01

Analysis of LV geometry in patients with uncompli-
cated EH and LVH, carriers with different genotypes of
the ET-1 gene showed the following. In men with uncom-
plicated EH and LVH, carriers of all genotypes of the ET-
1 gene CHLV occurs significantly more often than EHLV
(p10,01). No significant differences in the frequency of
CHLV and EHLV between carriers of different genotypes
of the ET-1 gene were detected (Fig. 4).

[ e

84 Carriers of the genotype Lys/Lys Carriers of the Asn allele

Fig. 4. Variants of LVH in men with uncomplicated EH and LVH,
carriers of different genotypes of the ET-1 gene (%)

Notes: The difference is statistically significant when

compared with: # - CHLV
Similar studies of structural and functional changes in
the heart in carriers of different genotypes of the ET-1
gene in the world and in Ukraine have not been per-
formed yet.

Conclusions.

1. Lys/Lys genotype and the Lys allele of the ET-1
gene dominate among men without cardiovascular dis-

#CHLA
#EHLY

eases and patients with uncomplicated EH and LVH,
residents of Podillia region in Ukraine, aged 40-60 years.

2. In patients with uncomplicated EH and LVH all pa-
rameters of structural-functional state of the myocardium,
except the size of LA, SI, DT was significantly greater in
carriers of the allele Asn, than in homozygote carriers of
Lys genotype of the ET-1 gene, indicating a possible
negative prognosis in these patients for the development
of chronic heart failure.

3. CHLYV occurs significantly more often than EHLV in
men with uncomplicated EH and LVH without depend-
ence on genotypes of the ET-1 gene.
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TUMNOBbLIE NATOXMMUYECKUE PEAKLIMUA NOBPEXOAIOLLEIO
AENCTBUA OETEPTEHTOB KAK UICTOYHUKOB OBPA3OBAHUA
PAONOTOKCHUHOB

IMonosa T.M., Kaposa H.B.", KonecHuk W.J1.", Anonorura A.B., Mozopernos B.B., Tumkosa A.B., Baamym U.10., XKykos B. n'
XapbKkoBckasi MeAMLMHCKas akageMus NnocrneamninoMHoro obpasoBaHus, XapbKkos, YkpauHa
*XapbKOBCKUI HaLMOHaNbHbIN MEAMUMHCKUIA YHUBepcUTeT, XapbkoB, YkpavHa

HocnimkeHo mexaHizm 6io/10rYHOI 4ii AETEPreHTIB Ha OpraHiaM /1ab0paTopHuX TBaPUH. [eTepreqty, Lo BOsIO4iloTb B/1a-
CTUBOCTAMU [TOBEPXHEBO-GKTUBHUX CIIO/IYK, CTUMYJTIOIOTH PEAKUII BlSIbHOPAANKAIbHOIO OKUC/IEHHS J1iigiB. Lle rpu3Bo-
ANTb [0 HAKOIMUYEHHS TEPEKUCIB, TMAPONEDEKICIB, BIIbHUX PAaAMKAIIIB, AIEHOBUX KOH HOratiB, MasaoHOBOIo AiasbAerijy.
Pazom 3 yuM, B pe3ysibTati MIKPOCOMA/IBHOMO OKUCITIEHHS AETEPreHTIB YTBOPIOIOTHCS MPOITIOHOBUM [ OLTOBUMY a/IbAErian,
aUETOH, CrIMpTH Ta IHILUI HU3LKOMOJIEKY/ISPHI METabostiTn. BCi Ui npogykT € eMiTepamu pasioToOKCUHIB. HakormyeHHs
TEDEKUCIB, TIAPONEPEKYCIB, BifIbHUX PaAMNKA/IB, MEJIOHOBOIro, OLTOBOIro, IpPOiOHOBOIro a/lbAerifiB, aLeToHa, CrimpTiB
pN3BOANTE [O BUCHAXEHHS GHTUOKCUAGHTHOI CUCTEMM, TOOTO 3HIKYETHCA BMICT SH - rpyr, r/y1arioHy, sBitamiHy C
rantor/io6iHy, aapeHasiHy, HopagpeHaaiHy, MIKDOEIEMEHTIB Fe2 +, Cu2+ , Mg2+ B opraHax TBapuH. AKTUBHICTb KaTa-
J1a3u, NEPOKCUAA3M, I71yTaTIOHNIEPOKCUAA3M, /IaKTaTAEMAPOreHas , MOHOaMIHOOKCUAA3M, UEPYIONIasMiHy, Cal2+, Mg2+-
AT@asum 3HWKYBanacs rpy TpuBaaoMy HaAXOWKEHHI MOBEPXHOCHO-GKTUBHUX PEYOBUH B OPraHi3M EKCIIEPUMEHTEIbHUX
TBapuH. [TOpyLIEHHS CTDYKTYPH MEMOPAEH, 3MIHA KiJIbKICHNUX | SKICHUX XaPaKTEPHUCTUK iX (oCqosIinigHoOro wapy npusoan-
JM [0 3HWKEHHS aKTUBHOCTI MAapKeEpHuUX (QEPMEHTIB UUTOMIa3MatndHux memopaH - Na+, K+ - AT®asu,
agerinarymkniasun. Bonogitoun pagioMIMETUYHO JI€0, AETEPrEHTU CTUMYJIOBE/IN BIJIbHO PaanKasbHy atosioriio B
OpraHi3mi, sIKa € KOHLENTYa/IbHOK MOAE/IIO MEXAHIZMY iX GIO/IOrYHOI Al

Knioyosi crioBa: MOBEpPXHEBO-aKTUBHI PEYOBMHW, ETEPreHTH, BiNlbHOPaaMKanbHi OKUCMOBarbHi NpoLecu, pagioTOKCUHW.

MoBepxHocTHO-akTMBHbIE BewectBa ([MAB) HaxoasT mMembpaH 1 nx peuenTopoB, KaK akTMBHbLIX PErynsaTopos
LUMPOKOE MPUMEHEHME MPaKTU4EeCKM BO BCEX OTpacrsx BHYTPUKINETOYHOro metabonmama 4yepes cuctemy BTO-
HapOOHOro XO3ANCTBA Kak CUHTETUYECKNE U TEXHUYECKME PWYHBIX MEAMATOPOB, BOCMPUHMMAIOLLMX W NepeaaoLmnx
motowme cpeactea. Ocobo LWMPOKO OHW NCMONb3YIOTCA B B KMETKy curHanel OT peLenTopHOro annapara MeMopaH.
NErkon N XMMMUYECKOM NPOMbILLIIEHHOCTW, CTPOUTENbLCTBE MaMeHeHNs1 CTPYKTYpHbIX KOMMOHEHTOB MembpaH nog
N CENbCKOM XO35IMCTBE, YEPHOW U LIBETHOW MEeTanmnypruu, OENCTBMEM TOKCUMYECKMX (DaKTOPOB, MOMYT CIY>XWUTb CUr-
napcromMepHoi, MUKPOOBMOMNOrMYECKOn U MeOULMHCKON Hanom Ansi BTOPUYHbIX NOCPEAHMKOB O HEOOXOOUMOCTM
NPOMBILLINEHHOCTN U T.4. bonblune o6bembl NponssBoacT- OYHKLUMOHANbLHON NepecTporikn knetkn. YTo kacaetcs
Ba [AB npegnonaratloT CUCTEMaTUYECKUA KOHTaKT Yesno- docdhonmnuaos, TO 3TO CBA3AHO C NpeacTaBfeHMeM O
BeKka, Kak B Mpoluecce npousBOACTBa, Tak U B ObITy HMX, KaK O perynsatopax akTMBHOCTU MemOpaHOCBS3aH-
[1,4,8,10,11,12,20,22]. MHOro4McneHHble OaHHble NUTe- HbIX NMUNUA-3aBUCUMbIX (DEPMEHTOB [6].
paTypbl CBWAETENLCTBYHOT O MHOMOMNIAHOBOM BMMSIHUU Cpean nNpuvYMH U3MEHEHUS CTPYKTYpbl U hyHKLMK
JeTepreHToB Ha opraHunsm [5,8,11,12]. Ornomemb6paH Npu AeNCTBUMN TOKCUYECKUX (DAaKTOPOB BaX-

B paHHOW cTaTbe Mbl OCTAHOBUIIUCH HA PacKpbITUU HOe MeCTO 3aHMMaeT HapylleHue cBobGoaHopaguKarb-
MexaHn3Ma MaTOXMMWYEeCKOro AeWCTBUS AeTepreHToB B HbIX peakuuin nepekucHoro okucneHus nunugos (MOJ)
TECHON B3aMMOCBSA3M CO CTPYKTYpHO-MeTabonuyecknmu (KO.A. Bnagnmupos, 1989), npuBoasiuee K paspyLUeHMio
HapyLUEeHNsIMM PasfNNYHbIX OPraHoB U CUCTEM OpraHM3ma. MeMOpaHHbIX CUCTEM, MOAUMUKALMN KIETOUYHbIX GernkoB
MIMeHHO 3TO fABnseTCA BaxHbIM ANA 06OCHOBaHWSA KOH- W pa3BuUTHIO psiga NaTonorm4ecknx CoCTosiHMM [3].
Luenuumn mexaHmama duonormyeckoro gencrtens MNMAB. YuuTbiBas, 4To No xmmuyeckon cTpyktype MNAB nme-

B ocHoBe nonHOUEHHOro (YHKUMOHUPOBaHWUS opra- I0T CXOACTBO C GuocybcTpaTtamm opraHuaMa U B TO Xe
HM3Ma NEXWUT CMOXHO OpraHu3oBaHHas U3Nonoro- BpEMS ABMSAIOTCA YYXXEePOAHbIMU AN opraHusma, Obino
GuoxmmMmyeckas cuctema, obecneumBatoLlasi romeocTas. YCT@HOBMNEHO WX BMUSIHUE HA NUNMAHbIE U GenkoBble
Bcsikoe npegnaTonornyeckoe U NaTtonormyeckoe CocTosi- CTPYKTYpbl MeMbpaH knetok. B nccnegoBaHuax docdo-
HUe nposABnseTcs (YHKUMOHANBHOM WUNU CTPYKTYPHON NUNMOHOTO COCTaBa SPUTPOLIUTOB M renaTounToB OTMeE-
AesopraHu3auven metabonuyeckux cuctem. M3BecTHa Yanucb W3MEHEHWS COOTHOLEHNs ocdonMnMaHbIX
Beayllas ponb peLenTopHOro annapara 6uomembpaH B pakumn membpaH, a UMEHHO Nof BO3LEeNCTBUEM AeTep-
perynsumMm npoLeccoB XWU3HeAeATENbHOCTU U UX M3Me- reHTOB [OCTOBEPHO MOBbILAMNOCE COAepXaHue mnum3o-
HEeHWn Npu akonormyecknx sosgenctansx [17]. MNpu atom docchatmgunxonuHa,  docatagunataHonaMmmHa  m
ocob0 noagyepkMBaeTCs 3HaYEHUE LUTOMNNa3mMaTU4ecKnx doccaTmaunxonmHa, 4YTO YyKasbliBano Ha YCKOpeHue

’ LlumysarHs npu amecmauii kadpis: Morosa T.M., )Kaposa H.B., KonecHuk W.J1., AnonoruHa A.B., lNoeopenos B.B., Tumkosa A.B., baezmym
U.10., XKykos B.U. Turiosble nmamoxumuyveckue peakyuu rospexdarowe2o Oelicmausi 0emepeeHmo8 Kak UCMOYHUKO8 0bpa3osaHust
paduomokcuHos // lNpobnemu ekonoeii i meduyuHu. — 2015. — T. 19, Ne 5-6. — C. 11-14.
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MOIN, n HakonneHne TOKCUYECKUX NPOAYKTOB MembpaHo-
noepexgatowero aencreus. MNpambiM NOATBEPXAEHUEM
HapyLeHns CTPYKTYpPHO-MeTabonuyeckon opraHusaumm
mMembpaH 3pUTPOLMUTOB M renaTounUTOB ABMANOCH HAKOM-
neHune nusocopm dochonMnuaos, ycuneHune cesobogHo-
pagukansHoro n NOn [6,7,8, 11].

B 6uotpaHchopmauum KCeHOOMOTUKOB B OpraHu3me
y4acTBYIOT MNeYeHb, NerkMe, Koxa, MOYKM, ceneseHka,
HaAMNOYEYHMKU, KNETKN MMMYHOKOMMNETEHTHOW CUCTEMBI U
apyrme opraHbl. OgHako rnmaBHble (DepMEHTHbIE CUCTe-
Mbl, y4acTBYylOLME B NpeBpaLLeHnn KCeHOBMOTUKOB, N0-
Kanu3oBaHbl B remartouutax, rae B pesynbTaTte OKUCIU-
TenbHO-BOCCTaHOBUTENbHBIX npoueccoB (OBI1) n peak-
UMA KOHbIOrauuuW, 4Yy)XepoaHOEe XMMUYECKOE BELLECTBO
MOONULMPYETCA U 3ANMMUHUPYETCSt  3KCKPETOPHBIMM
cuctemMamMu. OTM (PEPMEHTHbIE CUCTEMbI NTOKANN30BaHbI
B MWUTOXOHAPUSIX, MWKPOCOMax, 3HAOMMa3mMaTU4eCcKon
ceTn, nubo rmanonnasme [6].

[e3nHTOKCuKaUnsa XMMUYECKUX COEAUHEHUA MOXKeT
NPONCXOANTL MO TUMY XMMUYECKOro OKUCIIEHMS, BOCCTa-
HOBMNEHUS, TMAPONUTUYEKOrO MNpPEeBpaLLeHNs UM nyTem
KOHblorauun. [naBHon nabopaTopuen, OCyLLEeCTBsO-
len 3TW npouecchl, SIBNSETCS 3HAoNnasmMatmyeckas
CeTb KMNETOK MeYeHn, B MUKPOCOMAaX KOTOPOW COOEPXKMUT-
CSl 3HAUUTENBHOE KONMMYECTBO PUBOHYKIENHOBBIX KUCIOT,
docthonmnuaos n 6enkos. OCHOBHBIM (DYHKLMOHAMNBHbLIM
KOMMOHEHTOM MWKPOCOMAaIbHOM MeMOpaHbI SIBNSETCS ee
depmeHTHasa cuctema [4,8].

MayyeHne BMUSHWSA OEeTEPreHToB Ha O-
OEMETUNa3Hyl0 akTUBHOCTb MMKPOCOM MEYEHU KpbIC Mo-
Kasano, ycurneHve emMeTunnpoBaHus, Habnwoganacsk go-
30Basl  3aBMCMMOCTb aKTUBaLMM NPOLECCOB AeMeTu-
nupoBaHusi. Bce ucnbiTyemble OeTepreHTbl MoBbILLANM
LUUTOXPOM C-pefdyKTa3Hyld akTMBHOCTb, OKa3blBad, TeM
caMblM, BO3[ENCTBME Ha [BE 3IIEKTPOHTPAHCMNOPTHbIE
MUKpocoMarnbHble uenn. CKOpoCTb 3HOOMEHHOro Abixa-
Hus, okncnenna HAOQOH, HAOH noBbiwanack B NpucyT-
CTBMM AaHHbIX KCEHOBMOTHKOB.

M3yyaemble MNAB cTumynupoBanu akTvBauuio Mpo-
LeCCOB eMETUNMPOBaHMS B MOHOOKCUreHa3HoW cucTe-
MEe MWKPOCOM MeYeHn, MOoBbIWAnM yHKLMOHANbHOCTb
OBYX MeTabonnyecknx aneKTPOHHOTPAHCMNOPTHbIX Lenen,
NpMBOOUNN K YBEJIMYEHUIO KOHLIEHTpauMM LUTOXpoma
P4so. Takum 06pa3om, AaHHble MPOBEAEHHbIX Uccreno-
BaHWI CBMAETENMbCTBYIOT O TOM, YTO AETEepPreHTbl yBenu-
YMBanu Bce napameTpbl MUKPOCOMANbHOIO OKUCIIEHUS,
KpOMe cofepxaHus uMToxpoma bs. 3To npuBeno K Bbl-
BOOAM, YTO B KOMMMEKce OOHAapYyXEHHbIX WU3MEHEHWHN,
UMenn MEeCTO YCUIEHME MPOLIECCOB AETOKCUKaUUM Kce-
HOGMOTMKOB U cBOOOAHOpaAMKarbHOrO MNEPEKUCHOro
OKUCIEHWUs1 NMUNUAO0B NoA BRMSIHUEM AeTepreHToB [7, 8,
9.

AHanus rmgponuTUYeckon AecTpykuuun, OGuoTpaHc-
dopmMaumm nokasarn, 4To B OCHoBe okucrieHus MAB ne-
XWT eOQuHbIA MexaHu3Mm cBoboaHopaanKanbHOro okucne-
Hua (CPO) ¢ obpasoBaHvem Gonee TOKCUM4YHbIX MeTabo-
nuToB, obnagawwmnx pagMoMMMeETUYECKUMIN CBONCTBaAMU
[8,9,12].

Mpogyktamy GMONOrMYEcKOro OKWUCHEHWUS AeTepreH-
TOB B MOHOOKCUreHasHol cucteme Obinn Takue coegu-
HEHUs1, KaK YKCYCHbIV anbaerna, CepHblin achmp, nponuo-
HOBbIN anbAderng, Avmep dopManbgervnaa, MeTaHorn,
aTunaueTart, MeTUNITUIKETOH, 3TaHOJN, MachsiHbIA anb-
Jernp, annunoBbld anbgerun, KpoTOHOBBIM anbaerng,
OMOKCaH, OUaLeTOHOBbLIA CNUPT, U30MPONUIIOBLIA CNUPT
[7,8,9]. Mo mMHeHuo MHormx asTopoB (A.M. KysuH, O.Bb.
Kyopswos, 1966; A.M. Ky3nH, B.A. Konbinos, 1983; A.M.
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KyauH, 1986), oaHHble mMeTabonuTbl SABASKOTCA IMUTTE-
pamn pagmnobuonornyecknx agpgektos [13, 14, 15, 16,
18, 19, 25]. PagnommmeTukn obnagaiot membpaHoTpon-
HbIM JencTBueM, yckopsT npoueccel CPO nunvaos,
NoLaBMsAT ryMOParnbHbIA U KNETOYHbIA UMMYHUTET, OKa-
3bIBAOT MyTareHHoe, TOHaLOTOKCUYHOE W 3MOPMOTOK-
cuyHoe BnusHue [8,9,10,12,13,14,18,23,27].

Cnegyet otmeTutb, 4To CPO npoTekaeT B HOpme BO
BCEX OpraHax M TKaHsIX OpraHn3Ma v siIBNSeTCs BaXKHbIM
3BEHOM OOMeHa BeLllecTB M 3Heprun. Huakme KOoHLEeH-
Tpauumn nepekvcen, rmpgponepekucent NpocTo Heobxoam-
Mbl Afsi OpraHn3Ma, Tak Kak yCKOpeHue 1M TOpMOXeHne
CPO nunupoB npuBoguT K natonoruv. OnutenbHas ak-
TnBaumss CPO HensbexHo NpuMBOAUT K WU3MEHEHUSM B
cocTaBe nNUNUAOB MeMOpaH, WX MNPOHMLAEMOCTH, 4TO
NposiBNsSieTCA B HapyLleHUn (PyHKLMN CTPYKTYPHbIX ean-
Huy [2,3].

WHTeHcndpukauma MOJ1 nog Bo3gencTBueM paguo-
TOKCUHOB, OBHapyxeHHasi No yBerMYEHUI0 WUHTEHCUBHO-
CTU MOrMNOLWEHMS KMCIOpoAa MUTOXOHAPUSIMU renaToLuu-
TOB, NoATBeEpPXAanacb HaKoMMeHUeM AWEHOBbLIX KOHbHO-
ratoB ¥ MariloHOBOro AvanbAernaa B CbiIBOPOTKE KPOBU U
MOBBILEHNEM  XEMWUMIOMUHECLIEHLIMM  MOYM  OMbITHBLIX
rpynn >KMBOTHbIX. [IMeHOBblE KOHbIOraTbl U MarioHOBbIN
Onanbaerng nosiBAsTCs Ha ctagum obpasoBaHMsl CBO-
©04HbIX pagukanoB U CBMAETENbCTBYIOT O HAKOMMEHUN B
TKaHsIX OpraHu3ma nepekucen u ruapornepekncen, oka-
3bIBAOLWLMX MNOBpexgalllee [OecTBMEe Ha  KIeTKy
[2,3,8,16,18].

YCcTaHOBMNEHO, 4YTO MpWU ONIUTENBHOM MOCTYNEHUN
[EeTepreHTbl BbI3bIBAOT MMOXPOMHYI0 aHEMUIO U YMEHb-
LIAlOT KONMMYECTBO FENKOUMTOB B OpraHu3Me 3aKcnepu-
MEHTasbHbIX XUBOTHbIX. OOHUM U3 BedyLuMX naToreHe-
TUYECKMX 3BEHbEB B CHWXKEHUW coaepxaHust 6enon un
KpaCHOW KpoBM, criegyeT cuuTaTb HaKoMneHue B opra-
HM3ME OMbITHBIX XMBOTHbBIX MEPEKNCEN, MMAPONEPEKNCEN,
cBOOOAHBIX paavKanoB, KOTOPblE CHWXanW MUTOTUYe-
CKYI0 aKTUBHOCTb KIIETOK KpacHOro KOCTHOro Moa3ra,
ymeHblanu cuHted OHK, PHK n 6enka [8]. B passutumn
rMNOXPOMHOW aHEMWUM BO3MOXHbI U apyrue rnybokue Ha-
PYLLUEHUS CO CTOPOHbI KPOBETBOPHOW cuctembl. Tak, E.B.
BypnakoBon u coaBT., ycTaHoBneHa 6onbluas ponb ce-
pocodepXalmnx COeAVHEHUA B paspyLleHUM MNPOLYKTOB
MOJ1. BaxxHoe 3HayeHne B 3TUX NPeBpPALLEHUsX NpUHaa-
nexut SH-rpynnam, rnytaTnoHy, ButamuHy C, UMCTEeuHy,
rantornobuHy [8]. [deTepreHTbl CHwxanu B KpoBu SH-
rpynnbl, rAyTaTWOH, ranTornobuH 1 yBenuumMBanu B ne-
YeHn HakonneHue BuTamuHa C. lMoBbIWEHME coaepxa-
HWUSI B OpraHM3me TEeMMOKPOBHLIX XUBOTHbIX BUTaMuHa C
CBSI3aHO C ycuneHnem BMocuHTE3a ero 1 TpakTyeTcs Kak
3aLLUMTHO-KOMMEHCATOpHasa peakunsi Ha BpegHoe BO3-
nencreme KceHobuoTukoB. pogorkeHve BNUSHUA pa-
OMOTOKCMHOB Ha OpraHun3M Bbi3blBAa€T yMEHbLUEHUE ac-
KOpPOWMHOBOW KMCIOTbl B OpraHax U TKaHsiX, Tak kak 6uo-
cuHTE3 BUTaMmHa C He MoXeT 06ecneynTb NOBbILLIEHHYH
notpebHocTk [8,9,10].

OKkcnepuMeHTanbHble UCCNENOBAHUSI COCTOSIHUSI aH-
TMokcuaaHTHowm cuctembl n OBl cBMaeTenscTBOBaNU o
CHWKEHUN B OpraHmsame nabopaTopHbIX XMBOTHbIX akK-
TMBHOCTM criegyrLmx (oepMeHTOB: KpeaTuH(oCcHOoKHa-
3bl, OCcHOPPYKTOKMHA3SDI, Ca2+-Mg *_AT®da3, nepokcu-
[asbl, KaTanasbl, [MyTaTMOHNEPOKCMAAa3bl, [IHKO30-6-
docdartoerngporeHasbl, nakTaTaernporeHasbl, anbno-
nasbl, XONuHacTepasbl. [JMHaMMKa aKTUBHOCTU 3H3VMMOB
XapakTepu3oBanacb CHKEHWEM NOCMeHEN B OpraHax u
NOBLILEHNEM B CbIBOPOTKE KpOBU. KayecTBeHHbIE Moka-
3atenu HapyweHus OBI1 B opraHvu3ame OnbITHLIX XWUBOT-



HbIX MOA BIUSIHUEM pPaAMOTOKCMHOB, MOATBEPXAANuChb
KONMMYECTBEHHbIMM  U3MeHeHusMn.  OHu  xapakTe-
pu3oBanncb ycureHvem BbliaeneHnsa 6enbiMm Kpbicamu B
nepBylo MOMOBMHY nodocTporo akcnepumeHta COz u
YMEHbLUEHNEM €ro KONMM4ecTBa MO OKOHYaHUN XPOHUYe-
ckoro Bo3gevicteus (p<0,05), uto cBMAETenbLCTBOBAro O
CHWXeHUn obLiero obmeHa BELLECTB Y OMbITHLIX XXUBOT-
HbIX. AHann3 coctoaHna OBI1 1 aHTUOKCMAAHTHOW CUC-
TEeMbl NOA BMMSHUEM PagUOTOKCMHOB CBMAETENBLCTBYET O
rnyboKOM CTPYKTYpHO-MeTabonuyeckon nepecTpoiike,
KoTopas 3akntoyaetcda B ctumynsauumn CPO nunmgos, mc-
TOLLEHNMN aHTUOKCUOAHTHON CUCTEMbI, HapyLIEHUN Kade-
CTBEHHBIX U KONMYECTBEHHbBIX NapameTpoB, OTpaXatoLLmX
CTPYKTYPHO-(OYHKLMOHANbHOE COCTOsIHNE BUonornyecknx
memb6paH 1 OBI1[8,9,11,12].

B.W. XKykoB u coaBT. (1984), usyyas snusaHue NAB Ha
hoHO MUKPO- M MaKpO3SIEMEHTOB YCTAHOBWIU HapyLue-
HWEe MX OMHaMUKU B OpraHax WM TkaHsix. Tak, Habnwoaa-
NOCb CHWXEHWEe Meaw, xernesa, LUMHKa, HaTpus B CbIBO-
pOTKE KPOBM; KamnbLMs, MarHus, HaTpus, kanus — B Hafd-
noyeyHuKax; Meau, HaTpus U Kanus - B MeYeHu; mMeau,
Kanus, HaTpusi, MarHus — B CEMEHHUKaX; HaTpus, Kanwusi,
Meau, uMHKa - B noykax. Bmecte c Tem, oTmevanocb
yBENNYEHNE Kanusi B CbIBOPOTKE KPOBW; Kamnbuusi - B
ceple; MarHus, LuHKa, Xenesa, kanbLusi — B CeneseH-
Ke; LIMHKa — B CEMEeHHMKax u HaanovevHukax [7,8,11,12].

Helipomeguatopbl akTMBHO BOBIEKAKTCA B MpoLec-
Cbl aganTauuu npu BO3AENCTBUM UCTLITYEMbIX KCEHO-
OMOTUKOB M UrpaloT CyLLEeCTBEHHYH pOfib B reHese He-
cneumduyecknx peakuuih, B YACTHOCTM CUMMATUKO-
agpeHanoBon 7 rmnTonamo-runocuaapHo-
KOpTMKOagpeHanoBon cuctem. Peakuusi opraHuama Ha
N3MEHEHUs MOHOAMWHOB MO, BMUSIHUEM PaUOTOKCUMHOB
umena ogHy HanpaeIieHHOCTb. B ronoBHOM mo3re onbIT-
HbIX >KMBOTHbIX MOBLILIANOCHL COAEPXaHWe [odaMuHa,
HOpagpeHanuMHa U CepOoTOHMHA; B MEYeHW yBenu4uMBa-
nacb KOHUEHTpauus HopagpeHarnuHa, CepoTOHMHa U
TpuntodaHa. [eTepreHTbl NpPakTU4eCKN He W3MEHANU
ypoBeHb JO®A, agpeHanuHa u TpuntodaHa B rofloBHOM
Mo3re, a Takke fodamMuHa 1 agpeHanuHa B neveHn. Yc-
TaAHOBINEHHbIE U3MEHEHUS UMENU TECHYIO KOPPENSILNOH-
HYI0 CBSI3b C COCTOSIHUEM PEeLenTOPHOro 3BeHa 3HAO-
nnasmatmyeckux MembpaH, ageHunaTuuknasHom cucte-
MOV W BHYTPUKINETOYHbIMM Meguatopamu. BbisBneHa
3HauuTenbHaa aktuBauua cuctembl rnytamat-FAMK.
[aHHble onbiTbl NOATBEPXAAIT, YTO M3MEHEHME COCTOS-
Hus rmytamaT-FAMK-epruyeckor cucteMbl MOXeT oTpa-
XaTb 3aLUTHO-NPUCNOCOBUTENBHYIO PEeaKLMi0 OpraHus-
Ma Ha AencTBMe paguoMmmeTnyeckmx Bellects [8,9].

Takum 06pa3oM, paguoOTOKCUHBI, ABMASICL NPOAYKTa-
Mu BruoTpaHcdopmMaumm, okasblBalOT HEMOCPEACTBEHHOE
OencTBME Ha CTPYKTypy nnasmatuyecknx membpaH.
[laHHble MHOTMX aBTOPOB CBWAETENbCTBYHT, YTO MEM-
OpaHa SBNSeTCH OCHOBHbLIM 3BEHOM B pasBUTMU maTore-
He3a Buonormyeckoro AencTBus getepreHToB. Mponcxo-
onT  rnybokasi nepecTpoiika peLenTopHOro 3BeHa B
CTPYKTYpe nnasmaTtuyeckmx mMembpaH. 3To npuBoauT K
MeTabonMyecknm HapyLleHUsiM PyHKLMK KNeTku U Oes-
OpraHmM3auumn BHYTPUKMETOUHbIX CTPYKTYp. MembGpaHHas
naTonornst NexnT B OCHoBe (POPMUPOBAHMS aTeporeHe-
3a, cepaeyHO-COCyAMCTON naTonornm, caxapHoro guabe-
Ta, PpasBUTUS 3MOKAYECTBEHHbIX HOBOOOpAa30BaHUW U
MHOMMX Apyrmx Hosornorvn. [aHHble maTepuansl MoryT
ObITb OCHOBOWM CUCTEMbI NPOGUNAKTUHECKMX MEpPOnpus-
TMA NO NpeaynpexaeHnto HebnaronpusiTHLIX COBUIOB B
opraHusme npu gencteuu NAB. Hanuune y getepreHToB
pagnoMMMETMYECKUX CBOWCTB M OOLUMX 3aKOHOMEPHO-
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CTen MexaHuM3MoB Bumonornyeckoro gencTens obecneym-
BaeT HeobxoaAMMOCTb pa3paboTky KOMMMEKCHOW cucTe-
Mbl @aHTMpagvKanbHOW 3almUTbl HAacerneHusl, Kak Of4HOro
M3 BaXXHEWLWMX NpOUNaKTUYECKNX MEpPONPUATUR, Ha-
NpPaBneHHbIX Ha Yry4ylweHne NonynsuMOHHOIO 310POBbS
HacerneHus.

PesynbTaTbl MHOrOUMCNEHHbIX UCCreaoBaHW cBuae-
TENbCTBYOT O BbISBMEHUM  YCTONYMBOA  MPUYMHHO-
CNEeACTBEHHOW CBSI3UM  Mexay paguoMmmeTUyecKMMu
CBOMCTBaMMU OETepreHToB U passutMem cBobogHopaau-
KarnbHOW MeMOpaHHOW naTonoruu, Ansi KOTOPOW Xapak-
TEePHbIMY SBNSIOTCH cneundunyeckue NpusHakm pasButus
6onesHu.

Tema pagMOTOKCMHOB SBMSIETCA WHTErpanbHou B BO-
npoce MW3y4yeHUst NaTOXUMWYECUKUX PeaKUUA MOBPEX-
fawoulero gencrteusi aetepreHToB. KonnektuB aBTOpOB,
yunTbiBasg CBOMCTBaA cuHTeTudeckux AB n 3akoHomep-
HOCTU (POPMUPOBAHMA MEMOPaHHOM NaToNornu, MraHu-
pyeT COoBepLUEeHCTBOBATb M paspabaTbiBaTb HOBbIE Ie-
yebHo-gMarHocTuyeckme 1 npodunakTmyeckne crnocobbl
aHTMPaAMKanbHOW U aHTUNEPEKNCHOW 3alUuWTbl OpraHm3-
mMa. BHegpeHue nomnyyeHHbIX AaHHbIX OTKpbIBAET LUMPO-
KMe BO3MOXHOCTW ANns dyHOAMeHTanbHOW MHTepnpeTa-
UMM MEXaHM3MOB Pa3BUTUS 3KOSOrMYeckn 0BYCroBreH-
HbiX 3aboneBaHuii, B OCHOBE KOTOPbIX NEXUT MeMbpaH-
Hasi cBoboagHOpaauKanbHas NaTonorusi.
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ENGLISH VERSION: THE TYPICAL PATHOCHEMICAL REACTIONS OF
THE DAMAGING IMPACT OF DETERGENTS AS SOURCES OF
RADIOTOXINS

T.M. Popova, N.V. Zharova®, I.L. Kolesnik*, A.V. Apolonina, V.V. Pogorelov, A.V. Titkova, I.Yu. Bagmut, V.I. Zhukov*
Kharkov Medical Academy Postgraduate Education, Kharkov, Ukraine
Kharkov National Medical University, Kharkov, Ukraine

The mechanism of biological impact of detergents to the organisms of laboratory animals was researched. The deter-
gents have properties of surface active agents and stimulate the reactions of free radical oxidation of lipids. This causes
to the accumulation of peroxides, hydroperoxides and free radicals, diene conjugates, malonic dialdehyde. At the same
time, propionic and acetic aldehyde, acetone, alcohols and other low-molecular-weight metabolites are formed by micro-
somal oxidation of the detergents. All these products are emitters of radiotoxins. The accumulation of peroxides, hy-
droperoxides and free radicals, malonic, acetic, propionic aldehydes, acetone, alcohol leads to depletion of the antioxi-
dant system, i.e. the concentrations of SH - group, glutathione, vitamin C, haptoglobin, epinephrine, norepinephrine, mi-
croelements FE?*, CLP*, Mg?* are reduced in the organs of the animals. The activity of catalase, peroxidase, glutathione
peroxidase, lactate dehydrogenase, monoamine oxidase, ceruloplasmin, C¥ " Mg? * -ATPase is decreased in organisms
of experimental animals are treated by surface active agents for a long time. Activity of marker enzymes of cytoplasmic
membranes — Na *, K * - ATPase, adenylate cyclase is decreased by disturbance of membrane structure, quantitative
and qualitative changes of characteristics of the phospholipid layer. Radiomimetic action of the detergents such as stimu-
lation of free radical pathology in the organism is a conceptual model of the mechanism of their biological action.

Key words: surfactants, detergents, free radical oxidation processes, radiotoxins.

The surfactants have been widely used in all sectors This review of literature describes the structural and
of the economy as the synthetic and technical deter- metabolic disorders in different organs and systems of
gents. In particular, they have been demanded in light organs caused by surfactants. This is important for creat-
and chemical industry, building and agriculture, ferrous ing a concept of mechanism of biological action of the
and non-ferrous metallurgy, perfumes, microbiological surfactants.
and medical industry etc. A human systematic contacts The physiological and biochemical system of compli-
with surfactants as in manufacture as in household cated organization provides homeostasis.
[1,4,8,10,11,12,20,22]. Numerous data of literature evi- Any prepathological and pathological condition ap-
dence about multidimensional impact of surfactants on pears as a structural and functional disorganization of the
the living organisms [5,8,11,12]. metabolic systems.

" To cite this English version: T.M. Popova, N.V. Zharova, I.L. Kolesnik, A.V. Apolonina, V.V. Pogorelov, A.V. Titkova, I.Yu. Bagmut, V.I. Zhukov
The typical pathochemical reactions of the damaging impact of detergents as sources of radiotoxins // Problemy ekologii ta medytsyny. - 2015. -
Vol 19, Ne 5-6. - P. 14—16.
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The main role of biological membrane receptors is
known in the regulation of living processes and their are
disturted by environmental influence [17].

Toxic factors induce several changes in the
cytoskeleton which lead to the synthesis of the second
messenger and via further steps, functional cell
restructuring occurs. According to the concepts about
structure of biological membrane the membrane phos-
pholipids are bound with lipid-dependent enzymes [6].

Disturbance of lipids peroxidation are important as a
reason of the structural and functional disorders of
biological membranes. This process leads to the mem-
brane systems have been broken and several pathologi-
cal conditions have been developed [3].

The influence of surfactants was found on lipids and
proteins structure of cell membranes. The increase of
speed of lipids peroxidation may be associated with sig-
nificant elevation of concentration erythrocyte and hepa-
tocyte membrane components such as lysophosphatidyl-
choline, phosphatidylethanolamine and phosphatidylcho-
line, which was caused detergents [6,7,8,11].

The body has effective mechanism for inactivating
and then excreting xenobiotics through biotransformation
in liver, lungs, kidneys, skin, spleen, adrenal glands etc.
However, biotransformation mainly take place in liver and
with the help of oxidation-reduction and conjugation reac-
tions foreign substances are modified. Then they are
eliminated by excretory systems. These enzymes of bio-
transformation are located in mitochondria, microcosms,
endoplasmic reticulum or hyaloplasm [6].

The main biochemical laboratory is the smooth
endoplasmic reticulum of hepatocytes occurs the
detoxification of chemical compounds by
biotransformation. The smooth endoplasmic reticulum is
rich in membrane bound enzymes, which catalyze partial
reactions in the lipid metabolism as well as biotransfor-
mation [4,8].

The influence of detergents on the O-demethylase
activity of microsomes was experimentally researched.
There was observed the activation of demethylation
processes and a dose dependence of them. Activity of
cytochrome c-reductase was increased by all of deter-
gents, so an impact was demonstrated on two micro-
somal electron transport chains. The speed of endoge-
nous respiration, oxidation of NADPH, NADH was in-
creased by xenobiotics. It has also been shown that acti-
vation of processes of demethylation in monooxygenase
system of liver microsomes and two microsomal electron
transport chains may occur under the influence of surfac-
tants. They lead to evaluation of concentration of en-
zymes cytochrome Psso system, excepting cytochrome
bs. Thus, the research results indicate that surfactants
increase the speed of lipid peroxidation [7, 8, 9].

The mechanism of free radical oxidation is base of
oxidation of surfactants. During the process of oxidation
of surfactants appear a lot of toxic metabolites which
have radiomimetic properties [8,9,12].

The products of biotransformation were substances
such as acetaldehyde, ethyl ether, propionaldehyde,
dimer formaldehyde, methanol, ethyl acetate, methyl
ethyl ketone, ethanol, butyraldehyde, allyl aldehyde, cro-
tonaldehyde, dioxane, diacetone alcohol, isopropyl alco-
hol [7,8,9]. In opinion of several authors A.M. Kuzin,Y.B.
Kudryashov, V.A. Kopylov these metabolites are emitters
of radiotoxins [13,14,15,16,18,19,25]. The radiomimetics
have membrane-tropic effect, mutagenic, embryotoxic
and gonadotoxic influence. They accelerate lipid peroxi-
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dation, suppress humoral and cellular
[8,9,10,12,13,14,18,23,27].

It should be noted, that free radical oxidation occurs
in all of the body’s tissues. The free radical oxidation is
an important part of metabolism. In addition, the low con-
centration peroxides and hydroperoxides are just neces-
sary for normal living, although in fact, an increase of
concentration of them lead to pathology [2,3].

During intensification of lipid peroxidation occur the
increase in absorption of oxygen by hepatocyte mito-
chondria, concentration of diene conjugates and
malondialdehyde in blood serum and chemiluminescence
of urine of experimental animals. In the tissues the diene
conjugates and malondialdehyde are appeared and
accumulated by activation of free radicals. It is known
that damage of cell's membranes occur under the influ-
ence of peroxides and hydroperoxides [2,3,8,16,18].

A decrease in the amount of red blood cells and
leukocytes of experimental animals after prolonged
administration by different pathways of detergents were
discovered. According to data of researches of E.B. Bur-
lakova the accumulation of free radicals, peroxides and
hydroperoxides lead to a significant decrease in
synthesis of DNA, RNA and protein, a mitotic activity of
bone marrow cells [8]. On the other hand, decrease of
red blood cells may be associated with destruction of
thiol-containing compounds such as cysteine, glu-
tathione, vitamin C, haptoglobin [8,9,10].

A lot of experimental researches of the antioxidant
system showed a decrease the concentration of the
following enzymes: creatine kinase,
phosphofructokinase, Ca? ™ Mg? * -ATPase, catalase,
peroxidase, glutathione peroxidase, lactate dehydro-
genase, glucose-6-phosphate dehydrogenase, aldolase,
cholinesterase in tissues of animals. At the same time,
activity of these enzymes were enhanced in blood
plasma.

Due to the low concentration of CO, (P<0,05), which
was breathed by experimental animals confirmed the
depletion of the antioxidant system and slowing the
metabolism of experimental animals. Thus, the profound
structural and metabolic restructuring is tightly linked with
a structurally functional condition of biological
membranes which damaged by products of intensive lipid
peroxidation. [8,9,11,12].

V.I. Zhukov et al. have observed that the concentra-
tion of copper, sodium, potassium, magnesium, zinc, iron
and calcium was decreased in different animal's organs
while concentration of them was increasing in the blood
serum. Therefore the detergents have a membrane dam-
aging effect which supports the output of micro- and
macro- elements from cells to blood stream [7,8,11,12].

Neurotransmitters are actively involved in the proc-
esses of adaptation and play a significant role in the re-
actions of the sympathetic-adrenal and hypothalamo-
pituitary-adrenal-cortical system. The reaction of the body
was directly changed by radiotoxins and the changes
were tightly correlated with the condition of the cyto-
plasmic membrane receptors, adenylate cyclase system
and the intracellular mediators. The concentrations of
dopamine, norepinephrine and serotonin were increased
in the brain, at the same time, the concentrations of
noradlenalin, serotonin and tryptophan were enhanced in
the liver of experimental animals. Assessment of the
changes showed significant activation of GABA-
glutamate system as protective-adaptive reaction of the
organism to the action radiomimetic agents [8,9].
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Therefore, radiotoxins are the products of biotrans-
formation, which have a direct effect on the structure of
the plasma membrane. The results of many authors
show that the membrane is a main part of the patho-
genesis of the biological action of detergents. The
profound structural restructuring occurs in the biological
membranes. Membrane pathology leads the
development of atherogenesis, cardiovascular disease,
diabetes, tumors and many other diseases.

Acknowledging the radiomimetic properties of
surfactants and the fact that detergents are widely used
in our life, it becomes necessary to develop a complex
system of anti-radical protection of the population.

The topic about radiotoxins is an integral part for re-
searching of patho-chemical reactions are influenced by
detergents. The team of authors plans to develop and
improve new diagnostic methods of free radicals oxida-
tion and radioprotective methods.

Implementation of the results opens up opportunities
for a fundamental interpretation of the mechanisms ecol-
ogically caused diseases, which are based on membrane
free radical pathology.
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MAPKEPU AMNOMNTO3A Y HOBOHAPODKEHUX OITEWU 3 NINOKCUYHUM
YPAXEHHAM LUHC JIEFTKOIO CTYINEHA

lNMocmepHak A.I".
O3 «JlyraHcebkuin gepxaBHU MeguyHui yHisepcutet» MO3 Ykpainu, M. PybixHe, JlyraHcbka obnacTb.

[TepuHarasibHoe rurnoKcnyeckoe ropaxermne LIHC y HOBOPOXXAECHHbBIX AB/ISETCS BEAYIYEN MPUYNHON BbICOKOH CMEDTHOCTY
U UHBa/MAHOCTH B AETCKOM BO3pacte. OAHAaKo CyIUECTBYIOT TPYAHOCTU B ANATHOCTUKE, TEPAIUN U MPOrHO3MPOBaHUN
UCXOHOB MMITOKCHYECKHMX TTOBPEXXAEHNY IO/IOBHOIO MO3Ia y HOBOPOXAEHHBIX AETEH. Hamu u3yyeHbl MapKeEPs! arlorTo3a B
KpoBu (VPpOBEHb LMPKYIIMpYroLed gparmeHTuposarHor JHK u HK-gparmeHTaym B mumgpouymntax) y 36 [OHOLIEHHbIX
HOBOPOXAEHHBIX TALNEHTOB C EPUHATASIBHBIM TITOKCHYECKUM ropaxerHnem LIHC nerkov creneny, rectaymoHHbs BO3-
PAacT KoTopbix cocTaBus oT 36 o 41 HeAem. B KOHTPO/IbHYO rpyriny Bolm 20 340P0BbIX JOHOUIEHHbIX AeTed. CTe-
[IEHb TSXKECTH MMITOKCUYECKOIO MOPAXEHUS LIEHTPATbHON HEDBHOM CHCTEMbI Mbl ONPEAESIS/IN, UCITONb3YS GHAMHES 3360-
JIeBaHUS, LKAy AMrap, KIMHUYECKUE KPUTEPUM, USMEHEHNE HEBPOJIOIMYECKOro CTaTyca o LllabasnoBy H.l1., Hevpoco-
HOrpaguiro. IT1arbl UCCIIEL0BAHNS HOBOPOXKAEHHbLIX — MEPBBLIE, TPETbU U CEALMBIE CYTKM. Y MALNEHTOB C MMITOKCUYECKUM
[IOPAXKEHNEM LIEHTPA/IbHOU HEDBHOU CHCTEMBI JIEFKOVM CTENEHN OTMEYAIaCh OLHOHAMPAB/IEHHAS AUHAMUKE U3MEHEHMM
BCEX U3YYAEMbIX MAPKEPOB 3I10MTO033. Tak MaKCUMaslbHbIU POCT LIMPKYIMPYIOLLEY @parMeHTupoBaHHou HK Ha 8,6% wn
yBenmdermne yposH JHK-gparmenTaym B immgountax B 1,6 paz otMeYa/mch Ha 3-1 AeHb ccieqoBamnms. Ha nocies-
HEM 3Tarne Hab/ganace TEHAEHUMNS K CHIKEHUIO TOKA3aTENEH U BO3BPALYEHMIO K TEPBOHAYA/IbHBIM Un@dpam. 3To co-
1IPOBOXAA/IOCH Y/IYHLUIEHNEM HEBPOJIOMMYECKOro CTaTyca HOBOPOXKAEHHbIX. TaKuM 06pa3oM, ANHAMUKE U3MEHEHMS Map-
KEepoB ariornTo3a Takux, Kak ypoBeHb UupKy/mpyrowen AHK n AHK-gparmeHTalmm B uM@poLmuTax y 340p0BbiIX HOBOPO-
JKAEHHbIX, CBUAETE/NLCTBYET 06 34aNTayun OPraHn3Ma rnaymeHTa K rnociepo[oBoMy CTPECCY K 7-M CYTKaM., A OfHOHa-
MIPAB/IEHHbIE U3MEHEHMNS YDOBHEH U3YYAEMbIX ITOKAZATENEN Y HOBOPOXKAEHHBIX C MMITOKCUYECKUM riopaxermem LIHC ner-
KOV CTEINMEHM OTPAXKAET TSIKECTH [TOPAXKEHHUS IO/IOBHOIO MO3ra, @ TaK XKE YKa3blBAaCT Ha afeKBaTHOCTL BbIOPAHHbLIX Me-
TO4OB AETEKLMH 3OMTO34.

KntoueBble cnoBa: runokcus, HOBOpoXaeHHble AeTn, dpparmeHtTupoaHHaa OHK, OHK-dpparmeHTaumm B numdouutax,
nopaxenne LIHC.

B octaHHi agecatunitta nepuHaTtanbHe rinoKCUYHe BanM MeTOA, 3aCHOBaHUM Ha KOMbOPOBIN peakuii 3 au-
ypaxeHHsa LIHC y HoBOHapoaeHnx € NpoBiaHOW Npuym- eHinamiHoBum peareHTom B Moaudikauii npod. . A.
HOK BMCOKOI CMEPTHOCTI Ta iHBanigHOCTI B ANTAYOMY Billi KomapeBLeBoi Ta cniBaBT. (BMAINEHHS NPOBOANUTLCS Of-

[2, 8]. OpHak icHytOTb TPYAHOLLI B AiarHOCTWUI, Tepanii Ta pasy B nisuc-6ydepi pH = 8).
NPOrHO3yBaHHI HacnigKiB riNOKCUYHMX MOLUKOAXEHb rofo-

BHOIO MO3KY Y HOBOHapoaXeHux giten [1, 6]. PesynbTath Ta ix o6rosopenhs

Benukuii NPakTUYHWIA iHTepec NpeacTaBnsie BUBYEH- Y 300pOBVX HOBOHAPOMXKEHUX KOHTPOIBHOI rpynu pi-
HS1 TakUX MapKepiB anonTo3y, SiK BEMUUMHA LIMPKYMOIOYOI BeHb LMpkyniotodoi  cparmeHToBaHoi [IHK B KkpoBi
tdparmenTosaHoi [IHK [3, 7] i pieHb JHK-cbparmeHrTauii (Tabn.1) sHwxyBaBcsi Ha 7-y [OBY HeoHaTanbHOro nepi-
B niMmdoumTax KpoBi HOBOHapomKeHux aiten [4, 5]. OAy.

Marepianu Ta METOAM ROC/TIAKEHHS PigeHb yupkyntoroyoi ppaemeHmosaHoi JHK ny?pGo;'i

Hamu gocnigxeHo mapkepu anonTtos3a B KpoBi (piBEHb HOBOHaPOOKEHUX 3 NePUHaMasbHUM 2iMOKCUYHUM YPaXeHHSIM
uupkynot4doi  dparmeHtoBaHoi  OHK  T1a  OHK- LIHC neakozo cmyneHs.
cbparmeHTaLu.l BVJ'II.MCDOLI,VITaX) y 36 ACHOLLIHMX HOBOHa- Mpynu 1-a oba 3-9 noba 7-a noba
POKEHWX AiTeN i3 nepuHaTanbHUM TNOKCUYHUM ypa- CMOCTEPEXEHHS
xeHHsm LIHC nerkoro cTyneHsi. MecTauiiHuin Bik nauieH- KoHTponbHa 16,4 +3,1 14,4+28 13,8+3,2
TiB cknaB Big 36 A0 41 TUXHA. B KOHTPOMbHY rpyny BBil- rpyna % % %
wsm 20 300POBMX AOHOLEHNX AiTEN. rpyﬂﬁe?KlgoLlHC 29,6 3,9 38,2+4,2 30,4 3,3

CTynMiHb TSKKOCTI MMOKCUYHOTO YPaXeHHs LieHTparnb- cTynens % % %

HOI HEPBOBOI CUCTEMU MW BMU3HA4Yamnu, BUKOPUCTOBYIOUU
aHaMHe3 3axBOpoBaHHS, Wkany Anrap, KniHiYHi kputepii,
Knacudikauito HeBponoridyHoro crtatycy 3a Lla6anosum
H. M. [2], a TakoX iHCTpyMeHTanbHi MeToamn AiarHOCTUKK

lMpumimka: - p < 0,05 — MOPIBHSIHO 3 KOHMPOSIbHO
epyrnoio;
- p < 0,05 — nopieHsiHO 3 nonepedHiM emarom

(HerpocoHorpadito). Y piTei 3 rinokcuyHumM ypaxeHHuam LIHC nerkoro cty-
ETanu AocnigpkeHHs HOBOHAPOMKEHUX — nepLua, Tpe- neHst Ha 3-t0 Joby peecTpyBanocs MakcumanbHe 3poc-
TA Ta cboma goba. TaHHA uumpkyniotoyoi dparmeHtoBaHoi OHK, ske nepe-
[ns BUSHAYEHHS LMpPKYITioloYoi doparmeHToBaHoi AHK BULyBano BuxigHi AaHi Ha 8,6%. Ha octaHHbomMy eTani

Ta OHK-cparmeHTauii B nimcgountax MM BMKOPUCTOBY-

’ LlumysaHHsi npu amecmauji kadpie: lNMocmepHak .. Mapkepu anonmosa y HogoHapodxeHux Oimel 3 2imoKCudHUM ypaxeHHsm LIHC
neakoeo cmyrers // MNpobremu exonoeii i MeduyuHu. — 2015. — T. 19, Ne 5-6. — C. 17-18.
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OOCriKeHHs crocTepiranacsa TeHAEHLUist 00 3HWKEHHS i
NOBEPHEHHS A0 NoYaTKoBUX Lndp.

OuHamika piBHa [OHK-cbparmeHTaudii B nimgoumtax
(Tabn.2) y 340poBMX HOBOHAPOOXKEHMX KOHTPOSILHOI Ipy-
n1 6yna aHanoriyHow 3 piBHEM LIMPKYIHOHYOI doparmeH-
ToBaHo! [HK B kposi. [ocnigxyBaHWn Mapkep Takox
3HWXKYBaBCS Ha 7-y OOy CNOCTEPEXKEHHS.

Tab. 2.

PieeHb [JHK-gbpaemeHnmavuii 8 nimgboyumax kpoei
HOBOHAPOOXEHUX 3 NepUHamMarbHUM 2ilOKCUYHUM YPaxXeHHsIM
LIHC neakoeo cmyrneHs.

'pynu crnocTtepe- 1-a goba 3-a noba 7-a poba
XKEHHS
KoHTponbHa rpy- 10,8 £ 1,6 74+18% 46+1,7%
na %
pyna 3 'Y LUHC 19,5+2,9 322+24 20,4 £2,1
NEerkoro cteneHs % % %

Mpumimka: ~ - p < 0,05 — MOPIGHSIHO 3 KOHMPOLHOK
epyrnoio;
- p < 0,05 — nopieHsiHO 3 nonepedHiM emarom

Y nauieHTiB 3 MNOKCUYHUM YPaXeHHAM LieHTpanbHol
HEepBOBOI CUCTEMU NErkoro CTyneHsi BiA3Hayanacs ogHo-
HanpaeneHa guHamika 3MiH yCix OoCnigXyBaHWX Mapke-
piB. Tak Ha 3-to poby piseHb OHK-dparmeHTauii B nim-
doumnTax 3pocTaB B 1,6 pas, a 0o 7-i [OOU 3HMKYBaBCS.

Y HOBOHapOOXXEHUX 3 MNepuHaTanbHWM TiNOKCUYHUM
ypaxeHHsM LIHC nerkoro ctyneHst Ha 3 goby peecTtpy-
Banocs 36inbLeHHs siBuw, anonTto3a. Lle 36iranocsa 3 no-
ripLeHHsIM HEBPOJIONYHOro cTaTycy, WO NpOSIBRSNOCS
TPaH3UTOPHUM CUHAPOMOM 30ymKeHHs i/abo MpurHideH-
Ha LIHC. CvHopom 36yOKeHHs xapakTepusyBaBCcs pyxo-
BMM 3aHEMOKOEHHSIM, TPEMOPOM, B3AparyBaHHAMMW, He-
MOTMBOBaHMM KPUKOM, MOMIPHOI Taxikapieto i TaxinHoe
npv NpoOymKeHHi. [lo CMMNTOMIB MPUrHIYEHHST MU BigHO-
CUInn M'AI30BY MNOTOHil0 abo AMCTOHIl, MNOKIHEe3Ilo, LWBK-
[OKe BMCHaXXEHHSI BPOOXKEHUX PedNEKCIB i 3HWKEHHS Le-
pebpanbHoi akTMBHOCTI. HellpocoHorpadiyHi 3miHn Gynu
BiOCYTHI. Takox Big3Hayanocst 3poCTaHHs BCiX AOCNIAXY-
BaHMX MapkepiB anonTosa.

Ha octaHHbOMY eTani JoCnigXeHHA MU cnocTepiranuy
NO3NTMBHY AUHaMIKY, SKa NPOSBRANAacs y 3MEHLUEHH iH-
TEHCMBHOCTI anonTo3a. Lle Bignoeigano aMeHLeHHIo piB-
HS JocnigKyBaHMX MOKa3HWKIB 3 TEHAEHLie 0O nosep-
HEeHHs1 0O noYaTkoBuX LUmndp. Tak Ha 7-my noby crnocTe-
peXxeHHs piBeHb UMpKyniooYoi dparmeHToBaHoi OHK,
NOPIBHAHO 3 3-M AHeM, O6yB HWx4e Ha 7,8% (Tabn.1), a
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kinekicte AHK-cbparmeHTauii B nimdoumTtax 3meHwwysa-
nacs B 1,6 pasis (Tabn.2).

KputepisMn HEBPONOMYHOrO MONMINWEHHS y AiTen Oy-
no: BIOHOBMNEHHS afeKkBaTHOro PiBHA  CBIJOMOCTI,
noninweHHs  pednekTopHUX  (PyHKUiN, BigHOBNEHHS
emouiiHoi cdepn (peakuii Ha 30BHIWHI NOAPa3HMKM,
NnosiBy CMOHTAHHOI PYXOBOi aKTUBHOCTi, aKTUBHE CMOK-
TaHH4, NPOSIB FONOAHOIO 3aHEMOKOEHHS).

BUCHOBKM

[vHamika 3miH MapkepiB anonTosa TakuX, SK piBeHb
umnpkyntotodoi AHK ta OHK-cbparmeHTadii B nimdoumTtax
y 300POBMX HOBOHAPOAXEHWX KOHTPOSbHOI rpynu, CBia-
YNTb NPO adanTauito opraHiamy nauieHTa o nicnsnosno-
roBOro cTpecy Ha 7-y go0y.

OpHocnpsiMoOBaHi 3MiHU PiBHIB AOCHIAXYBaHUX NOKa3-
HUKIB y HOBOHapOMKEHWUX 3 TFIMOKCUYHUM YpaXeHHSIM
LIHC nerkoro cTyneHs B paHHbOMY HeOHaTanbHOMYy ne-
piodi Bifobpaxae THKKICTb YparkeHHSA rofloBHOrO MO3Ky, a
TaKOX BKa3ye Ha afekBaTHICTb 0bpaHnx meTodis AeTeKLii
anonToay.
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Perinatal hypoxic damage of CNS in newborns is the leading reason of high mortality and disability at children’s age.
However, there are difficulties in diagnostics, therapy and forecasting of result of hypoxemic injuries of the brain in new-
born children. We have studied apoptosis markers in blood (level of the circulating fragmented DNA and DNA fragmenta-
tion in lymphocytes) in 36 full-term newborn patients with mild perinatal hypoxic damage of CNS whose gestational age
was from 36 to 41 weeks. The control group included 20 healthy full-term children. We defined severity of hypoxic dam-
age of the central nervous system, using the anamnesis of a disease, Apgar scale, clinical criteria, change of the neu-
rologic status according to N. P. Shabalov, as well as neurosonography. Investigation phases of newborns were at the
first, third and seventh day. In patients with mild hypoxic damage of the central nervous system the unidirectional dy-
namics of changes in all studied apoptosis markers was noted. Hence, the maximum growth of the circulating frag-
mented DNA by 8.6% and increase in level of DNA fragmentation in lymphocytes by 1.6 times were noted at the 3rd day
of research. At the last stage, the tendency to decrease in indicators and return to initial figures was observed. It was
followed by improvement of the neurologic status of newborns. Thus, dynamics of change in markers of apoptosis such
as level of the circulating DNA and DNA fragmentation in lymphocytes in healthy newborns, demonstrates adaptation of
patient’s body to the postnatal stress by the 7th day. Meanwhile, the unidirectional changes of levels of the studied indi-
cators in newborns with mild hypoxic damage of CNS are reflected by the severity of brain damage, and also indicates

adequacy of the chosen methods for the detection of apoptosis.

Keywords: hypoxia, newborn children, fragmented DNA, DNA fragmentation in lymphocytes, damage of CNS.

In the last decades, perinatal hypoxic damage of CNS
in newborns is the leading reason of high mortality and
disability at children's age [2, 8]. However, there are diffi-
culties in diagnostics, therapy and forecasting of result of
hypoxemic injuries of the brain in newborn children [1, 6].

Studying of such markers of apoptosis as size of the
circulating fragmented DNA [3, 7] and DNA fragmentation
level in lymphocytes of newborn children’s blood is of
great practical interest [4, 5].

Materials and methods

We have studied apoptosis markers in blood (level of
the circulating fragmented DNA and DNA fragmentation
in lymphocytes) in 36 full-term newborn children with mild
perinatal hypoxic damage of CNS. The gestation age of
patients was from 36 to 41 weeks. The control group in-
cluded 20 healthy full-term children.

We defined severity of hypoxic damage of the central
nervous system, using the anamnesis of the disease,
Apgar scale, clinical criteria, classification of the neu-
rologic status by N. P. Shabalov [2], and also methods of
diagnostics (neurosonography).

Investigation phases of newborns were at the first,
third and seventh day.

For definition of the circulating fragmented DNA and
DNA fragmentation in lymphocytes we used the method
based on color reaction with diphenylamine reagent in
modification of the prof. .A. Komarevtseva et al. (alloca-
tion is carried out in the lizis-buffer pH = 8).

Results and discussions

In healthy newborns of control group, the level of the
circulating fragmented DNA in blood (Tab.1) decreased
by the 7th day of neonatal period.

Table 1.
The level of the circulating fragmented DNA in blood of
newborns with mild perinatal hypoxic damage of CNS.

Groups of ob- 1st day 3rd day 7th day
servation
Control group 16.4 +3.1 144+28% | 13.8+3.2%
%
Group with mild | 29.6 +3.9% | 382+42% | 304+33%
HD of CNS

Note: ™ - p_< 0.05 — in comparison with control group;
- p < 0.05 - in comparison with the previous
stage

The maximum growth of the circulating fragmented
DNA was registered at the 3rd day by 8.6%, which ex-
ceeded basic data, in children with mild hypoxic damage
of CNS. At the last stage of examination, the tendency of
decrease and return to initial figures was observed.

Dynamics of level of DNA fragmentation in lympho-
cytes (Table 2) was similar to the level of the circulating
fragmented DNA in blood in healthy newborns of control
group. The studied marker also decreased by the 7th day
of observation.

Table 2.
The level of DNA fragmentation in lymphocytes in blood of
newborns with mild perinatal hypoxic damage of CNS.

Groups of ob- 1st day 3rd day 7th day
servation
Control group 10.8+1.6 % 74+1.8% 46+1.7%
Group with mild | 19.5+2.9 % 32224 204 £21
HD of CNS % %

Note: "~ - p < 0.05 - in comparison with control group;
- p < 0.05 - in comparison with the previous
stage

In patients with mild hypoxic damage of the central
nervous system the unidirectional dynamics of changes
of all studied markers was noted. Hence, at the 3rd day

" To cite this English version: D.H. Posternak. . Herasymenko, H.V. Nevoit. Apoptosis markers in newborn children with mild hypoxic damage of
CNS // Problemy ekologii ta medytsyny. - 2015. - Vol 19, Ne 5-6. - P. 19-20.
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the level of DNA fragmentation in lymphocytes increased
by 1.6 times, and at 7th day it decreased.

In newborns with mild perinatal hypoxic damage of
CNS at the 3rd day, the increase of apoptosis phenom-
ena was registered. It coincided with deterioration in the
neurologic status which was manifested as transient syn-
drome of excitement and/or oppression of CNS. The
syndrome of excitement was characterized by locomotor
concern, tremor, starts, unmotivated shout, moderate
tachycardia and tachypnoe. To oppression symptoms we
classified muscular hypotonia or dystonia, a hypokinesia,
fast exhaustion of congenital reflexes and decrease in
cerebral activity. Neurosonography changes were ab-
sent. The increase of all studied apoptosis markers was
noted.

At the last investigation phase we observed positive
dynamics which was manifested in reduction of apoptosis
intensity. It corresponded to reduction of level of the stud-
ied indicators with a tendency to return to initial figures.
Thus, at the 7th day of observation, the level of the circu-
lating fragmented DNA, in comparison with the 3rd day,
was by 7.8% lower (Table 1), and the number of DNA
fragmentation in lymphocytes decreased by 1.6 times
(Table 2).

The criteria of neurologic improvement at children
were as follows: restoration of adequate level of con-
sciousness, improvement of reflex functions, restoration
of the emotional sphere (reactions to external irritants,
emergence of spontaneous physical activity, active suck-
ing of a pacifier, manifestation of hungry concern).

Conclusions

Dynamics of change of markers of apoptosis such as
level of the circulating DNA and DNA fragmentation in
lymphocytes in healthy newborns of control group, dem-
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onstrates adaptation of patient’s body to the postnatal
stress by the 7th day.

The unidirectional changes of levels of the studied in-
dicators in newborns with mild hypoxic damage of CNS in
the early neonatal period are reflected by the severity of
brain damage, and also indicates adequacy of the cho-
sen methods for the detection of apoptosis.

References:
1. Neonatologiya: natsional'noye rukovodstvo. N.N. Volo~din,
red. M.: GEOTAR-Media, 2013: 896 s.
2. Pal'chik AB., Shabalov N.P. Gipoksicheski-

ishemicheskaya entsefalopatiya novorozhdennykh. 4-ye
izd., ispr. i dop. — M.: MEDpress-inform, 2013. — 288 s.

3. Tamkovich S.N., Vlasov V.V, Laktionov P.P.
Tsirkuliruyushchiye DNK krovi i ikh ispol'zovaniye v
meditsinskoy diagnostike. Molekulyarnaya biologiya 2008;
42:1:12-23.

4. loannou YA, Chen FW. Quantitation of DNA fragmentation
in apoptosis. Nucleic Acids Res 1996; 24:992-3.

5. Manoj A, Ramachandra RK, Vishnu BB, Venkatesh C,
Bobby Z. DNA damage in perinatal asphyxia using micro-
nucleus assay. Curr Pediatr Res 2011;15(1):5-9.

6. Polat M., Simsek A., Tansug N. et al. Prediction of neuro-
developmental outcome in term neonates with hypoxic-
ischemic encephalopathy // Eur. J. Paediatr. Neurol. —
2013. - Vol. 17, Ne3. — P. 288-293.

7. Rainer TH, Wong LKS, Lam W, Yuen E, Lam NYL, Me-
trewel C, et al. Prognostic use of circulating plasma nu-
cleic acid concentrations in patients with acute stroke. Clin
Chem 2003; 49:562-9.

8. Soliman A.M., Al-Gendy R.A., Abdel-Moety H. Hypox-
icischemig encephalopathy in term neonates: early bio-
chemical indicators // Australian J. Basic and Applied Sci.
—2011. = Ne 5. — P.82-87.

Marepian Hagiviwos [0 pegakyii 23.02.2016



HEOGAGMH €KOAOTii Ta MCECAHIIHNHH

MATEPIAJIN
HABYAJIbHO-METOAWUYHOI
IHTEPHET — KOH®EPEHLII,
npHucBsIYeHoi 95 —pivyro BH3Y
«YKpaiHCbKa Megu4yHa CTOMATOoJIoriyHa akaaeMis»

«MNIAroTOBKA
JIIKAPIB-CTOMATOJIOI'IB
3 MO3ULIIN OCBITHbOIO NMPOCTOPY
XXI CTOPIYYSA»

19 tpaBus 2016 poky,
M. [TonraBa

21



Tom 19, N 5-6 2015 p.

© Kanpawes I.IN., PaciH M.C., J1.I'. CenuxoBa, Bopanx O.A., Oirtaps H.l., Ffepacumenko H.[., Hesont I".B.
Y[OK: 616.31:378.14(xxi)

NMNIAroTOBKA JIIKAPIB-CTOMATOJOIMB 3 NO3UUIXA OCBITHLOIO
NMPOCTOPY XXI CTOPIYYSA’

Katidawes I.11., PaciH M.C., Cenuxoea J1.I"., bop3ux O.A., iemsps H.I., l'epacumerko H.[., Hesolim I".B.
BOH3 YkpaiHu «YkpaiHcbka MeanyHa cTomaTororidyHa akagemisa», lNontasa

XXT Bek rpuBHOCUT B MEANLMHY 3HAYNTESILHOE YBE/TMYEHNE HAYKOEMKOCTH, YCKOPEHNE TEMITOB JXU3HN U TOCTYI/IEHUS
HOBOV HAy4YHOU nH@GOpMaLmm. HayyHO-NPaKTUYECKas MHTEMPAaLMS NPUBOAUT K OTHOCUTESIBHOM GE3PaHNYHOCTU HayYHO-
[0 3HaHWS 10 Pa3/IMYHbIM BOMPocaM. MEANLMHCKOE 06pa30BaHNE U3 MHOIMO/IETHEIO MPOLECCa MPEBPALLYAETCS B TOXU3-
HEHHBIV. BCe 6OJIbLICE PACIIPOCTPAHEHNE IT07TyHaI0T AKKPEAUTALMS 1 CEDTUDUKALMOHHBIE 0OPA30BATE/IbHbBIE ITPOrpPaM-
Mbl. BO3HUKAET rPob/IEMA: KaKov fO/KHA ObiTb 06Pa30BaTe/IbHas M04roTOBKa, YTO Gbl 0BECTIEYNTH SPPEKTUBHOCTD
(KayecTBo) MEANLIMHCKOrO 0OpPa30BaHUS CTYAEHTOB-MEAUKOB B YC/IOBUSX UH@OPMALMOHHOIO MEPEU3OLITKA HEYYHbIX
3HaHmi Hacrosiero. C MOMEHTA, KOrAa Kageapa BHyTpeHHeH Meguumtsl NO3 ¢ goTusnaTpmesi crana oropHos Kagegpou
110 BHYTPEHHMM OO/IE3HAM [J/15 CTOMATO/IOMMHECKUX DaKy/IbTETOB BbICLIMX TOCYAaPCTBEHHBIX 0OPa30BATE/bHBIX YYPEXK-
AeHmit Ykpaursl IIT=1V ypoBHEN aKKDEANTALMY, PELLIEHNE BOMPOCOB 3TOH MPOB/IEMbI CTA/I0 O4HUM U3 [PUOPUTETHBIX
/18 [POGPECCOPCKO-NPENOAABATE/ILCKOMO COCTAaBa.

KnioueBble crnoBa: Bpay-CTOMaTOmNor, BHYTPEHHSAS MeavumHa, npodunusaums, cunabdyc, NpobreMHo-0pUeHTUPOBaH-
Hoe oby4yeHue.

Bcryn WHiX XxBOpOo6 A0 peanbHux noTpeb nikapsi-ctomartorora.
Lle nepenbayeHe B HOBi nporpami, ska po3pobneHa
cniBpobiTHMKaMu kadeapu npu yyacTi Bcix 3aBigyBadiB
npoinbHNX Kadeap mMeguyHmnx Buwis YkpaiHu. Lle BTi-
NIeHO B NepLUOMY BMAAHHI Ta YOOCKOHArEeHo y ApYyroMmy
BMAAHHI NiAPYYHMKIB 3 NpONeaeBTUKN BHYTPILLHIX XBOpOO
Ta BHYTPILWIHIX XBOPO6 ANs CTOMAaTonoriB, siki CTBOPEHI
KONeKTUBOM 3aBigyBadiB NpodinbHMX kadenp Ta kadenp
TepaneBTUYHOI CTOMATONOrii YKpaiHCbKoi MeanyHOI CTo-
maTtornoriyHoi akagemii Ta HauioHanbHOro mMeguyHoro
yHiBepcuTeTy imeHi O.0.Boromonbug [1, 5].

B nporpami pegakuii 2015 poky npu po3rnsiai KOXHOT
Temu (KOXHOT xBopobu) nepenbavyeHo 06roBopeHHst 0co-
GnuBOCTElN TaKTUKM nikapsi-cTomartosriora npu poboTi 3
nauieHTammu, siki CTpakgalTb Ha gaHy xBopoby. MaTtepi-
L . an ans BUBYEHHSI LMX O0COGNMBOCTEN HaBEOEHO B KOX-
BHYTPILLHIX XBOpOO BUpileHO Gyno B3STU NpUHLMM NpO- R L 6
inisaui. HOMY po3zini niapy4HMKa «BHyTpILLHI XBOPOGM Ans cTo-

MaTorIoriB», CTBOPEHOrO KONEKTMBOM 3aBigyBadiB npodi-
BuknageHHs OCHOBHOro Matepiany nbHUX Kadeap nig pepakuieto npodp. M.C. PaciHa [1, 3].

LLle 20 pOKiB TOMy NpOrpama Ta HaBYarbHi nNaHN 3 BHY- Lle MOBUHHO 3anobirtn HMCNEHHUM MOMUITKaMm nikapis-
TPILLHIX XBOPOG Ha CTOMATONOrYHOMY (bakynbTeTi Marno cTomaronoris npu poboTi 3 navienTamu, siki MatoTb BHYT-
UMM BIOPIHSNNCS B, TaKMX HA MeauuHOMY chakymbTeTi. 3 PILLHIO NATOMONIO, LU0 HaCOM 3arpoxXye 3l0poB'to Ta Ha-
MOMEHTY, KOMW Hallia kacheripa CTana OnopHOIo ANIA CTOMa- BITb UTTIO MaLieHTiB. Lie Takox CTBOpIoe AOAATKOBY MO-
TONOrYHNX chakynbTeTIB MeauyHnx Buwie YkpaiHu, npose- TMBALIO AN BUBHEHHS OUCLUMNNIHW, apke CTyAEHT ba-
[ieHa 3HayHa po6oTa Mo HaBMVKEHHIO 3MICTY Ta TeXHOOri H4MTb, WO Ui 3HAHHS AOMY AiACHO HeoBXiaHi.

HaBYaHHS CTYAEHTIB CTOMAaTOrOrYHNX (pakynbTeTiB OO CBi- BuiBuerHs BHYTPILLIHIX XB°p°6, MNOBMHHO 'H,TerpyBaT”
TOBMX aHanoris. Lis po6oTa nposoavnacs 3a Takux Hanps- YABNEHHSA  CTYAEHTIB-CTOMATOIONB  LUOAC 3B 53Ky  MDK
MKiB: 1) CTBOPEHHS! HOBOT MpOrpamMu Ta HaBYarbHUX MNaHIB; XBOPO6aMM POTOBOT NOPOXHWHM Ta BCLOTO OpraHiamy,
2) HanMCaHHs! HOBMX MiPYYHUKIB Ta HABYArbHNX MOCIGHM- 3abe3aneunTb HaBUKIB NIkapCbkoro MUCNEHHS, onaHyBaH-
KiB; 3) BUKOPUCTAHHS HOBWX iHCDOPMALIHUX TEXHOOriA; 4) HA Cy4acHuMU METOAaMN AIAarHOCTUKM, NIKyBaHHA Ta Ha-
NPOBEMICHHS AYIMTOPHOI POBOT 33 NPVHLIANAMY MPOBNEM- RaHHs HeBifKkIIaaHoi AOMOMOTY, WO 0COBNMBO BaXIMBO,
HO-OpICHTOBAHOTO HABYAHHS, 5) BPOBAICHHS IHHOBALLIH- B YMOBaX CTOMATOMNOMUHOTO KabiHeTy. BUHKae NUTaHHs:
HOI TexHororii opraHizaLii camocTilHOi No3a ayAuTOPHOI He MpMBEeAe Take LMPOKe BNPOBAMKEHHs npodpinisauii
poBOTU CcTyAeHTIB. MpiopUTeTHUM 3aBOAHHAM BCiei po6oTu RO CYTTEBOTO 3MEHLIEHHS iH(POPMOBAHOCTI CTYAEHTIB
BYNO MAKCMMATLHE HAGMVOKSHHS BUKNANAHHA BHYTPI- OO CaMWUX BHYTPILLHIX XBOPOG i MOTipLIEHHS 3HaHb 3

«Jlikyto4u xeopoeo, rnikap dornomaeae rnpupodi; mak

camo | HacrmaeHUK oguHeH doromazamu 8UX08aHUH
bopomucs 3 mpyOHouwjamu nisHaHHs1 moeao abo iHWozo
npedmemy; He e4umu, a juwe 0ornoMo2mu 84UMUCH»
K.4. YwuHcbkul [6].

Ak Mu, neparoru i TepaneBTU, MOXEMO [AOMOMOITU
ManbyTHIM nikapsi-cTomaTonoram? «BHyTpilwHA meguum-
Ha» € MaTip’lo BCiX MeAWYHUX AucumnniH. HaBiTb B aHr-
NOMOBHIN niTepatypi ii HasBa — «Medicine». 3a obcarom
iHpopmaLii BOHa TakoX nNepeBuLLyE BCi iHLLI AUCLMNAIHN.
3acBOEHHA CTyAeHTaMMn LbOro NpeaMeTy CTaHOBUTb Mne-
BHi TpyAHOLLi, 0cobnnBo ctomartornoramu, Anst SKUX BiH
He € npodinbHUM. Ak 6yTn? | TOAi HamMKM 3a OCHOBY yAO0-
CKOHamneHHs SKOCTi NigroToBKW mikapiB-cToMaTtonoris 3

’ LiumysarHsi npu amecmauii kadpie: Katidawes 1.I1., Pacit M.C., J1.I. Cenuxosa, bop3ux O.A., iemspb H.l., lrepacumerko H.A., Hesolim I".B
lideomoeka nikapie-cmomamoriozie 3 no3uyiti oceimHbo20 npocmopy XXI cmopiyusi // lNpobnemu ekonoeaii i meduyuHu. — 2015. — T. 19,
Ne 5-6. — C. 22-23.
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npeameTy B Linomy? Bpaxosytoun uen dakt kacdeapoto
OyB 3anpoBamxeHW Takui 3acid opraHisauii nosaayam-
TOPHOrO HaBYaHHA CTYAEHTIB sk cinabyc. 3rigHo nporpa-
MU BHYTPILLHIX XBOPOO Ansi nikapiB-CTOMAaToNoriB ckna-
[EHO KOPOTKUIA ONUC TEM i KIMtovoBMX 6a30BUX NUTaHb Ta
3ajaud pisHoro piBHg. B xoai camonigrotoBku CTyAEeHT no-
BMHEH MWUCbMOBO BIiAMOBICTM B cinabyci Ha KOXHe nuTaH-
Hs. BukoHaBLm poboTy 3rigHo cinabycy BiH Ha npakTuy-
HOMY 3aHATTI BXE NiAroTOBNEHUN s NpobnemMHOro pos-
rnagy nutaHb Temu. Cinabyc BMKOPUCTOBYETLCA kadhen-
poto noHag Aecatb pokis. LlopiyHo BiH nepernsgaetbca
npocecopcbKo-BUKNaAALBLKUM CKMNafgoM, OHOBITHOETBCS i
nepeapyKoBYETBLCS 3riAHO HOBMX BUMOT.

Mpodpinizauis  HaB4YaHHA  CTyAeHTiB-cTOMaToOnoriB
3HanLwwna BigbuTTa He NuLe B Kopekuii nporpamu. Kade-
OpOol0 3MiHEHO MaHepy MPOBEAEHHSI MPaKTUYHKX i ceMi-
HapcbKkux 3aHsATb. B ocHOBY noknageHo meTtoa npobnem-
HO-OpieHTOBaHe HaByaHHA. Lla neparoriyvHa cTpaTeris
nepenbavae BMBYEHHA MaTepiany Yy BUIMSAI PilleHHS
NpobneMHux cuTyauiiHuX 3agay HEeBEeNMYKMM KOMEeKTU-
BOM CTYAEHTIB y rpyni MeTogoM OUCKYCIl, SKy Hanpasnse
BMKNaga4y. Ponb Buknagaya nonsrae B NMOCTaHOBL i Ky-
pauii akTMBHOro obroBopeHHs npobnemu. Taka dopma
HaBYaHHS JO3BOMSE ekcTpanonipyBaTn MeandHy iHdop-
MaLito Ha XWUTTeBI cuTyauii. Takum YMHOM Teopisa TpaHc-
dopmyeTLCA B MEpLUMiA NPakTUYHUIA OOCBIA, CTyAeHTa-
ctomaTonora [2, 4].

IHWa cyyacHa npobnema: 3HWKEHHS abo BiACYTHICTb
iHTepecy CTyAeHTIB-CTOMATOSorB 4O caMoro npegMmery i
npouecy HaByaHHs. [Nepen Buknagavamu kadegpu no-
BCTana 3agava came epeKTMBHOro NpoBeAEHHS 3aHATTS,
npu sikomy tema Oyae BUCBITNEHa MOBHICTIO i ULikaBo.
Came TyT gonomaratoTb HOBITHI TEXHOMOTIT i MOXIUBOCTI
BMKOPUCTaHHSA |HTEepHeTy Ha MpakTUyHMX 3aHaTTsaX. Ha
kadeapi € BinbHUA goctyn go IHTepHeTy. Lle possonse
BMKOPUCTOBYBaTUM BENWYE3HUA OOCAr inCTPaTUBHOIO
MaTepiany CTOCOBHO MpOSiBIB BHYTPILWIHIX XBOPOO B CTO-
MaTOoMOriYHI NpakTULi Ta pag HaBYanbHMX Nporpam.

Ovensaynce B ManbyTHE, BpaxoByto4M TeHAEHUii rno-
Ganisauii i HeobXigHOCTI MiXXHapOOHOro BU3HAHHS yKpai-
HCbKOI OCBITW, BBaXaEMO BaXkNMBMM BKIOMATU B NPOLEC
BVKINafaHHSA BHYTPILWHIX XBOPO6 ANs CTyOEeHTIB OCHOBHUX
MOHATb HE NULle YKpaiHCbKOK, ane i aHrmincbkot. 3a-
3HayeHe BiKpUE iM B NnoganblioMy AOCTYN AN pO3yMiH-
HS MeAMYHOI iHdbopmalLlii 3 aHIMOMOBHUX PECYpPCiB i MOXe
JOonoMorTu iHTerpyBatuch y cBiToBY MeauuuHy. CBoro
Yyacy npocpecopcbkuM cknagom 6yno BuaaHo niapyyYHuKn
3 NPONeAEeBTUKN BHYTPILLHIX XBOPOO aHrMifncbKow MOBOHO.
3apa3s 3HOB MOCTae NUTaHHA BKIOYEHHS B cinabyc dpa-
rMEHTIB aHrMiNCbKOIO.
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BUCHOBKM

XXI cTopivyys po3CyHYNo MexXi MOXITMBOCTEN OCBIT-
HbOrO MPOCTOPY 5K 3 iIHPOPMATUBHOI Tak i 3 TEXHIYHOI No-
3uuin. 3azHayeHe 3yMOBIOE HEOOXIAHICTb 3MiH NpoLeciB
BMKNaZaHHA npeameTy. BBaxaemo, LIO 3anponoHOBaHi
HaBYanbHi cTpaTterii MOXyTb AesIKOl Mipo Habnunautb
piBeHb OpraHisauii, 3MiCTy Ta METOOUKM HaBYaHHS CTy-
OEHTiB CTOMaToNoriyHuX akynbTeTiB 40 BUMOI CBiTOBO-
ro piBHa fkocTi. HeoOxigHow 3anuvaetbca noparnblua
pobota B HanpsamKy iHTerpadii 6a3oBux gucumnniH Ta
3MIiCTy Mporpamu BHYTPILIHIX XxBopo6 0o noTpeb nikaps-
cTomarornora.
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The XXIst century medicine brings a significant increase of research intensity, accelerating the pace of life and transfer
of the latest scientific information. Scientific integration leads to a relative infinity of scientific knowledge on a particular
[ssue. Medical education transforms from a multi-year process into a lifetime one. Certifications and accreditation of edu-
cational programs receive the increasing prevalence. In this context, the following problem arises: what educational
training should do in order to ensure the effectiveness (quality) of medical education for medical students in the informa-
tion abundance of scientific knowledge today. From the moment the Department of Internal Medicine NO3 with Phthisiol-
ogy became the support department in internal medicine for dental faculties of higher state educational institutions of

Ukraine of III-1V accrediitation levels, this issue has been a priority for the teaching staff.
Keywords: dentist, internal medicine, profiling, syllabus, problem-oriented training.

Introduction

"Treating a patient, a doctor helps nature; similarly a
tutor must help a student to contest with difficulties of
cognition of that or other subject; not to teach, but only to
help to study”
K.D. Ushynskiy [6].
How we, teachers and internists, can help the future
dentist? "Internal medicine" is the mother of all medical
disciplines. Even in English-language literature its name
is "Medicine". In terms of the volume of information, it ex-
ceeds all other disciplines. Mastering of this subject by
students, especially by dentists, presents certain difficul-
ties, for it is not the profile one. How to be in this case?
As a result, we took the principle of profiling for basis of
improvement of quality of training dentists in internal dis-
eases.

Presentation of basic material

20 years ago the program and curricula in internal
diseases at the stomatological faculty was little different
from one at the medical faculty. From the moment our
department became the support department in internal
medicine for dental faculties of higher state educational
institutions of Ukraine, considerable work has been con-
ducted on approaching the content and technology of
studies to the world analogues. This work was conducted
at such directions: 1) creation of the new program and
curricula; 2) publishing new textbooks and manuals; 3)
uses of new information technologies; 4) classroom work
by the principles of problem-oriented studies; 5) introduc-
tion of innovative technology in organization of students’
independent work. The foreground task was the maximal
approaching of teaching internal diseases to the real
needs of future dentists. This is provided in the new pro-
gram, developed by the department with the participation
of heads of relevant departments of medical universities
of Ukraine. This is embodied in the first edition and im-
proved in the second edition of the textbook in
propaedeutics to internal medicine and internal medicine
for dentists that were created collectively with heads of
support departments and departments of therapeutic
dentistry of Ukrainian Medical Stomatological Academy
and O.0. Bogomolets National Medical University [1, 5].

In the program of 2015, every theme (every illness) is
considered in terms of the discussion of features and tac-

tics of dentist. Material for the study of these features is
given at every division of textbook "Internal Diseases for
Dentists", created by the collective of heads of profile de-
partments edited by Prof. M. Rasin [1, 3]. It must prevent
numerous errors of dentists during work with patients,
who have internal pathology that sometimes threatens
their health and even life. It also creates additional moti-
vation for the study of discipline, since student sees that
this knowledge is really essential.

The study of internal diseases must integrate presen-
tation of information in connection between diseases of
oral cavity and entire organism, it will provide develop-
ment of medical thinking, skills of diagnostics, treatment
in the conditions of dental office. There is still a question
as to such wide introduction of profiling: will it not lead to
substantial reduction of students’ awareness of internal
diseases and worsening of knowledge from in the sub-
ject? Taking into account this fact, the department organ-
izes classroom work with a special program — syllabus. In
accordance with the program of internal diseases for
dentists, the brief sketch of themes, key basic questions
and tasks of different level has been composed. During
independent work a student must answer every question
in syllabus in a written form. The syllabus has been used
by the department for over ten years. It is looked through
by the academic staff annually; it is constantly renovated
and reprinted in accordance with new requirements.

Profiling of studies found its way not only in the cor-
rection of the program. The department has changed the
manner of practical and seminar sessions. The basic
method is problem-oriented studies. This pedagogical
strategy envisages the study of material as a solution of
problems or situational tasks by the small group of stu-
dents through the discussion that is directed by a
teacher. The role of a teacher consists in raising and cu-
ration of active discussion of the problem. Such form of
studies allows to extrapolate medical information on vital
situations. Thus, the theory is transformed into the first
practical experience of dental students [2,4].

Other modern problem is the decline or even absence
of interest in students to the subject and the process of
studies. In this context, the newest technologies and
possibilities of the use of Internet are of great help. At the
department there is free access to the Internet. It allows
to use the enormous volume of illustrative material in re-
lation to internal diseases in stomatological practice.

" To cite this English version: I.P. Kaidashev, M.S. Rasin, L.H. Selyhova, O.A. Borzykh, N.I. Dihtiar, N.D. Herasymenko, H.V. Nevoit. Training
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Looking into the future, and taking into account the
tendencies of globalization and necessity of international
recognition of Ukrainian education, we consider it impor-
tant to plug in a process of teaching the basic concepts of
internal diseases to students not only in Ukrainian but
also in English. The abovementioned aspect will open to
them future access for understanding of medical informa-
tion from the English-language resources and can help to
be integrated in world medicine. The professorial staff of
the department has published textbooks in propedeutics
to internal diseases by English. Currently, the issue of
including English fragments into the syllabus becomes
relevant again.

Conclusions

The XXlst century expanded the limits of possibilities
for educational space both from the position of informing
and technical positions. This feature predetermines the
necessity of changes in the processes of teaching the
subject. We consider that offered educational strategies
will approach the level of organization, maintenance and
methodology of training students of stomatological facul-
ties to the requirements of world quality level. Further
work in direction of integration of base disciplines and
maintenance of the program of internal diseases to the
necessities of dentist still remains necessary.
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BMPOBAXKEHHA CUMYNATUBHUX METOAIB HABHAHHA MNPU
BUBYEHHI BHYTPILUHLOI MEOULWHU CTYOEHTAMU
CTOMATOIJIONYHOINO ®AKYJIbTETY

KpuxaHiecska C.M., Mpuuerko B.I, Cumorosa T.J1.

«[HinponeTpoBcbka MeanyHa akagemisa MOS3 Ykpainn», M. [IHinponeTpoBcbk, YkpaiHa

HBydeHue BHYTDEHHEN MEANLIMHBI CTYAEHTaMU CTOMATOIOMMYECKOrO GaKy/IbTETa UMEET PSA TPYAHOCTEN. KOHLEHTDALMS
CTYAEHTAMU YOI U BPEMEHN HA U3YHYEHUE POPITIBLHBIX AUCUNITIINH, HELAOCTATOYHOCTb WM OTCYTCTBUE [TOHUMAHMS]
3HAYEHNS] OTAE/IbHBIX BOMPOCOB TEPAIMN B PAKTUYECKOH AESTE/IbHOCTHU BPaqa-CTOMAato/iord, a Takxke OrpaHn4eHHoe
KOJTMHECTBO YaCOB /151 U3YHEHNUS ANCLUNINHBI. [TOKa3aHO, YTO O4HUM 13 BAPHUAHTOB MX PELLIEHNS STO MPUMEHEHNE PaH-
TOMOB ¥ MAHEKEHOB B OByYeHN CTyAEHTOB CTOMATO/IOMMYECKOro QaKy/ibTera

Kntouesble cnoea: CUMYNATUBHbIE METObI O6y‘-IEHVI9|, BHYTPEHHAA MeanunHa, CTOMAaTONOrn4ecKkmmn CbaKyJ'IbTET,

daHTOMbI, MaHEKEHbI

Ycnix nikapcbkoi poboTu nikapsi-ctomatonora cyTTe-
BO 3aneXuTb He TiNbkU Big NpodecioHanbHUX 3HaHb 3i
CBOEI cneuianbHOCTI, ane 1 Big 3aranbHOi MeauyHoiI nig-
roTOBKW. Y 3B'A3KY 3 UMM nporpamy 3 BHYTPILLHbOI Meaun-
LUMHW Ons CTYAEHTIB, NiAroToBKa SKUX BeAeTbCa 3i crneui-
anbHocTi «CToMaTonoria» y BULLMX HaBYanbHUX Meanyd-
HMX 3aknagax, Crif BBaxaTtu sk 6a30By KniHiYHy Avcumn-
niny [1, 2, 4].

[MpoTe, BUBYEHHS BHYTPILUHLOI MEAULMHN CTyAeHTa-
MW CTOMAaTOMOr4YHOro hakynbTeTY Mae HU3KY TPYAHOLLIB:
KOHLIEHTpaUisi CTyAeHTaMn 3yCuib Ta 4acy Ha BUBYEHHS
NPOMINbHUX OUCLMNNIH, HEOOCTATHICTb (iHOAi — BiOCYyT-
HICTb) PO3YMIHHS 3Ha4YeHHS OKpeMuxX NuTaHb Tepanii y
NPaKTUYHIN OiANbHOCTI Nikapsi-cToMaTonora, a Takox 06-
MeXeHa KinbKiCTb FOAWH A115 BUBYEHHSA Aucumnniin. Kpim
TOro, y MabyTHIX CTOMaTONOriB € NEBHUIN «MCUXOIOriy-
HuIA Gap'ep» B CMiNKyBaHHI 3 XBOPUMU: HEBMEBHEHICTb Y
CBOiX MOXIMBOCTSIX MPOBECTU OOCTEXEHHSI XBOPOro Ta
NPaBuIbHO OLHUTM OTPUMaHI pe3ynbTaTh, BUKOHATU py-
TUHHI MeauYHi maHinynauii [6].

Be3ymoBHO, nigrotoBka kBaniikoBaHOro nikaps He-
MOXIMBa 6€3 KOHTaKTy 3 pearnbHUMKU nauieHTamu. Ak Bi-
[O0MO, OinbLUiCTb KOHMMIKTHUX CUTYaLi B 3aKnagax oxo-
POHW 300POB'st BUHUKAE Yepes3 HU3bKUI piBEHb BONOAIHHS
MEAVYHUMU MpauiBHUKaMKU NPaKTUYHUMKU HaBuUYKaMy Ta
[OEOHTOMOTMYHNMMM  OCHOBaMW  CMNKyBaHHS 3 XBOPUMM.
MpoTe, Npu HaB4aHHi ManbyTHIX nikapis Tpeba BpaxoBy-
BaTW He TiMNbKW iHTepecu CTyAeHTIB, ane 1 nauieHTis [2,6].

Ha TenepiwHiv yac 3a pekomeHgauismmn BcecBiTHLOro
anbsiHcy 3a ©Oea3neky nauieHTiB npu nigtpumui BOO3
ony6nikoBaHo «KepiBHMUTBO No 3abesneveHHo Gesnekn
nauieHTiB ans megnyHmx BH3» (WHO, 2009), B sikomy
3a3HayvyeHo, WO HaByamnbHi 3aknagu MOBUHHI CTBOPUTU
Ge3neyHe OCBITHE cepenoBuLLE ANst HABYAHHS KIiHIYHUM
MaHinynsuism [2,9].

OpfHuUM i3 BapiaHTiB AOCATHEHHS Liei MeTn € dhaHToM-
HO-CUMYNSLiNHEe HaBYaHHS. B cBiTi cumynaTopu Bigomi 3
XVIIl cTopivysa, 3aBasku BuHaxogy Magam i Kygpe

aHToMmiB nonorie. Ane HanbinbLWWA PO3BUTOK CTUMYIS-
LiHi TexHonorii gocarnu y XX cropiudi. Tak, lNitep Ca-
dap po3pobuB NpMHUUNK CepLEBO-NEreHeBoi peaHimauii
i NepekoHaB HOPBE3bKOro BMPOOHMKa FyMOBWX irpaLlok
AcmyHpa Jlaepgoana BuUrotoButM MaHekeH Pecacki EHH,
sika cTana «HaubinbLU LiNOBaHO OiBYMHOK BCiX 4YaciBy.
Mankn opgoH cTBOptOE MaHekeH XapBi ANd HaBYaHHSA
0o6CTeXeHHs cepLeBO-CyaAMHHOI i amxanbHoi cuctem. B
CrteHdopacbkoMy yHiBepcUTETI Nig kepiBHUUTBOM [eBina
[aba cTBOpUB aHecTe3ioNoriYHNA CTUMYNATOP NauieHTa
CASE (1986). 3a roro gonomoroto y 1992 poui cninbHo 3
[apBapACbKOO LLKOMOK MeauumHn 6yB NpoBeaeHui T.3.
«Benukun cTumynauiiHniA ekcnepumeHT», SKUA nepeko-
HNMBO [OBIB €(EKTUBHICTb HaBYaHHS 3a [OMOMOroH
CTUMYRAUINHUX TeXHOoorin [5].

3a pekomeHgauismn P.XapaeHa MoxHa BUAinuMtn 6
PiBHIB OCBOEHHS NPAKTUYHUX HABUKIB:

PiBeHb 1. TeopeTnyHe 03HANOMIMNEHHS.

PiBeHb 2. [loBHe TeopeTuYHEe PO3yMiHHSI.

PiBeHb 3. CnocTepexXeHHs 3a BUKOHAHHAM.

PiBeHb4. BMKOHaHHA HA MaHEKEHI.

PiBeHb 5. BuKoHaHHSA nig Harnsgom.

PiBeHb 6. CaMOCTiliHe BMKOHaHHS.

B maHekeHHO-TpeHaxepHOMY Knaci 34iNCHI0ETbCS 3a-
CBOEHHS NMpaKTUYHMX HaBMYOK 40 piBHSA 4 [2].

OBONOAiHHSA KNiHIMHAMW HaBMYKaMU 3 BUKOPUCTaHHSM
MaHEeKeHiB, TpeHaxepiB i CTUMynNATOpIB nig Harnsagom
BMKIagava [O03BOMSE CTyAeHTam poOMTU MNOMUIKU B
«besnevyHoMy cepedoBULLi», L0 MONINWYE 3aCBOEHHS
HUMW MPAKTUYHMX MaHinynauin. ®aHTomMu i CTUMynaTopu
[03BOMAKTbL JOBECTU 40 aBTOMaTU3My BMKOHAHHSA HaBu-
KiB WNsxom 6GaratopasoBOro MOBTOPEHHS OAHUX i TUX
camuXx [ii, LWo, B CBOK Yepry, NpUBOAUTbL A0 3MEHLUEHHSI
NOMWMOK B MpoOUECi peanbHOI Meau4YHOI NPaKTUKK
[2,3,7,8].

Ha 6asi Hawoi kacdeapn NPOBOANTLCA HABYaHHS CTY-
OeHTiB ctomartonoriyHoro dakyneteTty Il — IV kypcy 3 Ha-
CTynHuX Aaucumnnid: «[ornag 3a xBopumy TepaneBTuyd-

’ LiumysanHs npu amecmauii kadpis: C./.Kpuxarisckka, B.I.MpuueHko, T.J1. CuMoHosa. BriposadXeHHsI CUMYISMUBHUX Memodie HagqaHHS
npu 8UBYeHHI 8HYMPIWHBLOI MeOUUUHU cmydeHmamu crmomamornoaiyHo2o gakyrnsmemy // [pobnemu exkonoeii i meduyuHu. — 2015. — T. 19,

Ne 5-6. — C.26-27.
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Horo npodpinto», «lNponeaesTvka BHYTPIWHLOI Meauun-
HWU», «BHYTpIWHA MegnunHar.

CtyneHtu Il kypcy B chaHTOMHOMY knaci «fornsg 3a
XBOPMMUY» OCBOKIOTb TEXHIKY MaHinynsauin 3 gornsgy 3a
XBOpUMM. 3rigHO Mporpamu QUCLMMNIHW CTYOAEHTW NOBU-
HHi 3acBOITU 28 MpaKTUYHMX HABMYOK, Ha KOXHY 3 SKUX
CKrnageHun incTpoBaHuM anropuTMm Ai. Ha nepomy
eTani BMKnagay po3'dAcHIOE CyTb MaHinynsuii Ta nokasye
eTanu 1i BUKOHaHHSA. Ha gpyromy — CTyAeHT BUKOHYE Ma-
HiNyNAUilo nig KOHTpoNeM BuKnagaya, Ha TpeTboMmy —
camocTinHO. B dpaHTOMHOMY Kraci npoBoaUTLCA He Tifb-
kv ayguTtopHa poboTa, ane 1 camocTiiHa poboTa cTyae-
HTIiB, Mg Yac SKoi € MOXIMBICTb BignNpauboOBYyBaTW CBOI
4it go aBtomatuamy. TinbkM Micns OUiHKM BUKNagayem
Oin Ha aHTOMi CTygeHT AonyckaeTbCs A0 NPaKTUYHOT
po6oTu y BiaAINEHHI.

Mpu BMBYEHHI «[1poneaeBTUKM BHYTPILLHBOI Meanuu-
HW» Ta «BHYTPILWHBOT MeANLMHUY LLMPOKO BUKOPUCTOBY-
eTbcs «MancTep-knac 3 onaHyBaHHs Qi3vKanbHUMU Me-
TOoAaMM 0B6CTEXEHHS XBOPOrO», OCHALLEHWUI MaHeKeHamMu
Ons ayckynbTadii Ta nanbnauii, cTetockonamu, npuna-
AamMu Ans BMMIPIOBaHHA TUCKY Ta KOMM'loTepamu 3 mpo-
rpamMHUM 3abe3neyeHHsM.

Mporpama gae MOXnMBICTb TEOPETUYHOI NiIArOTOBKM 3
0BCTEXEHHS1 AMXanbHOi, CepueBO-CYAMHHOI cMCTEM Ta
OpraHiB YepeBHOI MOPOXHMHU, @ TaKOX NPOBEAEHHS ayc-
KynbTaLii nereHb, cepusa Ta BUKOHaHHS nanbnauii opraHis
YepeBHOI MOPOXHUHW. CTyAeHTM MalTb MOXIMBICTb
03HaVOMWUTUCA SK 3 HOPMalbHMMWU 3BYKOBUMW hbeHome-
Hamu, Tak i — naTonoriyHumn (BUcnyxaTu AoAaTKoBI Au-
XanbHi WyMuW, NaTonoriYHNA PUTM AUXaHHSA, aycKynbTa-
TUBHY KapTUHY NpPW Pi3HUX 3aXBOPIOBAHHAX AMXanbHOT
cucTemMu, 3MiHM TOHIB cepusi, cepueBi Ta no3acepuesi
UYMW, MOPYLUEHHS PUTMY, ayCKyrnbTaTUBHY KapTUHY Npu
Pi3HMX 3aXBOPIOBaHHAX cepus Towo). Mpu nanbnadii op-
raHiB YepeBHOI NMOPOXHWHM MOXHA BM3HAYUTN MOSIOXKEH-
HS H/KHBOTO KParo MEeYiHKW, HUXHBOTO MOMIOCY CenesiHku
Ta HUPOK.

3a crnocTepexeHHsM BMKNadadvis, CTyAeHTU nicnsa Ha-
BYaHHsA B «MawcTep-knaci 3 onaHyBaHHs isvkansHUMU
MeTodamu OBCTEXEeHHs XBOPOro» 6inbLl akTUBHO npa-

LIOI0Th HA MPaKTUYHMX 3aHATTAX, MalTb BULLIWA PiBEHb
TEOPETMYHOI Ta MPAKTUYHOI NiOrOTOBKM.

Mpw onuTyBaHHI CTyAeHTIB, BINbLUIICTL 3 HUX BigMIvae,
LLIO HaBYaHHS B haHTOMHOMY Kraci nocununo 6axkaHHsi Bu-
BYATM BHYTPILLHIO MeOULMHY, Ooromormo iM BigdyTn cebe
GinbLU BNeBHEHO Npu poboTi 3 peanbHUMKM NauieHTaMu.

TakuM YMHOM, 3acTOCyBaHHS PaHTOMIB Ta MaHEKEHIB
Yy HaBYaHHI CTyOeHTIB CTOMAaTOnoriYHoOro dakynbTeTy
NPMBOAUTL A0 XOPOLLOrO PiBHA 3aCBOEHHS TEOPETUYHOI
YaCTVHM | OBOMOAIHHA NPAKTUYHUMWN HaBMYKaM, siKi HE0b-
XifHi B po0OOTi KOXXHOMY MOSIOAOMY creuianicTy.
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ENGLISH VERSION: APPLICATION OF SIMULATION METHODS OF
TEACHING INTERNAL MEDICINE TO STUDENTS OF DENTAL

FACULTIES

S.Y. Kryzhanivska, V.I. Hrytsenko, T.L. Simonova

SE "Dnipropetrovsk Medical Academy of the Ministry of Public Health of Ukraine", Dnepropetrovsk, Ukraine

The studly of internal medicine by students of dental faculty has a number of difficulties: concentration of students’ effort
and time to study core subjects, failure in (sometimes — absence of) understanding the importance of individual therapy
In the practice of dentist and limited number of hours to study the subject. It has been shown that one of the variants of

their solution Is the use of phantoms and mannequins in training students of dental faculties
Keywords: simulative training methods, internal medicine, dental faculties, phantoms, mannequins

The success of a future dentist essentially depends
not only on the professional knowledge of the specialty,
but also on general medical training. In this regard, a
program of internal medicine for students specialized in

"Dentistry" at higher medical educational institutions, should

be considered as a basic clinical discipline [1, 2, 4].
However, the study of internal medicine by students

of dental faculty has a number of difficulties: concentra-

" To cite this English version: S.Y. Kryzhanivska, V.I. Hrytsenko, T.L. Simonova. Application of simulation methods of teaching internal medicine
to students of dental faculties // Problemy ekologii ta medytsyny. - 2015. - Vol 19, Ne 5-6. - P. 27-28.
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tion of students’ effort and time to study core subjects,
failure in (sometimes — absence of) understanding the
importance of individual therapy in the practice of dentist
and limited number of hours to study the subject. In addi-
tion, future dentists have a "psychological barrier" in deal-
ing with patients, lack of confidence in their ability to con-
duct examination, to assess the patient and correct re-
sults, perform routine medical procedures [6].

Certainly, training a qualified physician is impossible
without contact with real patients. As is known, most of
the conflicts in health care arise due to low level of health
workers practical skills and ethical basics of communica-
tion with patients. However, in the training of future doc-
tors one should take into account not only the interests of
students, but also those of patients [2, 6].

At present, according to recommendations of the
World Alliance for Patient Safety with the support of WHO
“Guidelines for the safety of patients to medical institu-
tions” (WHO, 2009) were published, stating that medical
schools should provide a safe learning environment for
teaching clinical manipulations [2, 9].

One way of achieving this is phantom-simulation
training. Simulators have been known in the world since
the eighteenth century after the invention of birth phan-
tom by Madame du Coudray. But the greatest develop-
ment stimulation technology has gained in the twentieth
century. Hence, Peter Safar developed the principles of
cardiopulmonary resuscitation and persuaded Norwegian
manufacturer of rubber toys Asmunda Laerdala to make
a mannequin Resaski Anne, who was the "most kissed
girl of all time." Gordon Michael Harvey created a man-
nequin for training examination of the cardiovascular and
respiratory systems. At Stanford University under super-
vision of David Gaba anesthetical patient simulant CASE
was created (1986). With its help in 1992 in cooperation
with Harvard School of Medicine the so-called "Great
stimulation experiment" was conducted which convinc-
ingly proved the effectiveness of learning through simula-
tion technologies [5].

According to recommendations of R.Harden, one can
distinguish 6 levels of practical skills development:

Level 1. Theoretical introduction.

Level 2. Complete theoretical understanding.

Level 3. Observation of implementation.

Level 4. Implementation on a mannequin.

Level 5. Performance under supervision.

Level 6. Independent implementation.

In mannequin class, practical skills are mastering up
to the Level 4 [2].

The mastery of clinical skills using mannequins, train-
ers and promoters under the teacher’s supervision allows
students to make mistakes in a "safe environment" that
improves their learning practical procedures. Phantoms
and stimulants can bring the performance skills to
automatism through frequent repetition of the same acts,
which in turn leads to a decrease in errors in the actual
medical practice [2,3,7,8].

On the basis of our department, we conduct training
students of Dental Faculty, II-IV years of study on the fol-
lowing  subjects:  "Nursing therapeutic  profile",
"Propaedeutics to Internal Medicine", "Internal medicine".

In the phantom class "Nursing" students of the sec-
ond year of study master the technique of manipulating
care. According to the program of the course, students
should learn 28 practical skills, each of which is provided
by illustrated sequence of actions. In the first phase the
teacher explains the essence of manipulation and shows
the stages of its implementation. At the second a student
performs manipulation under teacher’s control; at the
third — alone. In phantom class not only classroom work
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is held, but independent work of students is accom-
plished as well, during which there is the opportunity to
work out their actions to automatism. Only after teacher’s
assessing of acts on a phantom, the student is admitted
to the practice at the department.

In the study of "Propedeutics to Internal Medicine"
and "Internal medicine" "Workshop on mastering the
methods of physical examination of the patient" is widely
used, equipped with a mannequin for auscultation and
palpation, stethoscope, blood pressure monitor and a
computer with software.

The program enables theoretical training in examina-
tion of the respiratory and cardiovascular systems and
the abdomen, auscultation of the lungs, heart and palpa-
tion of the abdomen. Students have the opportunity to
see both normal and pathological sound phenomena (lis-
ten to additional respiratory noises, abnormal respiratory
rate, auscultation picture in various diseases of the respi-
ratory system, changing heart tones, heart and extracar-
diac noise arrhythmias, auscultation picture in various
diseases of the heart, etc). At palpation of the abdomen
one can determine the position of the lower edge of the
liver, lower pole of the spleen and kidneys.

After working at "Workshop on mastering the methods
of physical examination of the patient” under teacher’s
supervision students are more active, they have higher
level of theoretical and practical training.

In a survey of students, most of them remark that
studies in the phantom classroom strengthened their de-
sire to study internal medicine, helped them to feel more
confident when working with real patients.

Thus, the use of phantoms and mannequins in train-
ing students of dental faculties leads to a good level of
mastering the theoretical and practical skills necessary in
the work of every young specialist.
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METOOOJIOINYHI ACNEKTU BUKNAOAHHA HABYATIBHOI
AUCUUNIIHU «EKCTPEHA | HEBIAKNAOQHA MEOWYHA IOMTOMOTI A»
CTYOAEHTAM CTOMATOIJIOIMNYHOIO ®AKYJIbTETY

SpemeHko O.b., JobpsHeskut [.B., Aydka I1.@., InbHuybkul P.1., Tap4yerko I.[1., Pe3Hikosa H.M.
HauioHanbHun meanyHuin yHiBepeuTeT imeHi O.0. boromonbusa, M. Kuis

N3ydeHmne yyebHOU AUCUNIINHBI «IKCTPEHHAS M HEOTIIOXHAA MEANLIMHCKAS TOMOLLBY [IPELYCMATPUBAET O3HAKOM/IEHNE
CTYAEHTOB C OCHOBHbIMY MPUHLINIAMYU OKA33HUS HEOTIIOKHOM MELMLIMHCKON MOMOLYM HA MECTE MPOUCLIECTBUS 1 06yYe-
HUE MPOPECCHOHATTEHO OPUEHTUPOBAHHBIM HABBIKAM 1 YMEHUAM. HEAOCTATOYHBIN YPOBEHD 3HAHM U HU3KAS MOTUBALIMS
CTY/EHTOB - CTOMATO/ION0B K U3YHYEHUIO HEMPODUIIBLHON A/IS HUX AUCLMIT/IMHBI TPEBYET OT PeriofaBatess MPUMEHEHNs
UHTEPAKTUBHBIX METOAOB OOYYEHUS, PEXAE BCErO OPUEHTUPOBAHHBIX HA ITOBBILLEHNE MOTUBALIMN 1 CTUMYJIIMPOBAHUS K
CaMOCTOATE/IbHOM paboTe. [To3ToMy rperofaBaHne y4eoHor AUCLUITINHBI «IKCTPEHHAS U HEOTIIONKHAS MEAULIMHCKAS
[I0MOLLb>» [JO/IKHO BKIIIOYATH BO/ILUIOE KOJIMYECTBO PAa3HO06PA3HbIX yYEBHBIX [PUEMOB, KOTOPbIE CIOCOBCTBYIOT hdex-
TUBHOMY YCBOCHMIO CTYAEHTaMU HOBbIX 3HaHWA. C ITOH LE/IbIO HA KAQEAPE BHYTPEHHUX BONIE3HEN CTOMATO/IOMYECKOro
@axyIbTeTa BO BpeMs 06yYEHUS UCTIO/b3YIOTCS MPOPECCUOHA/IbHO-OPUEHTUPOBAHHBIE AEIOBLIE UIPbl, 6ECEAB], 0OCYX-
JCHUS KIMHUYECKUX CUTYALMA 1 CUTYALINOHHBIX 33434, KOHKYDCbI HAy'4HbIX paboT / AOKIGHO0B U MPOBOANTCS EPCOHN-
PUUMPOBaHHas OLEHKA paboTbl CTYAEHTOB Ha KaXAOM 3Tare PaKTUYECKUX 3aHITHM.

KntouyeBble crioBa: MeToabl 00y4YeHUst; CTyAEHTbI - CTOMaTOSor; AKCTPEHHast U HEOTNOXHAs MeaULMHCKas MOMOLLb;
yyebHasi gucumnnuHa.

BcTyn. 6epe aKkTMBHY y4acTb y BUOYOOBI NMOMCTUKA HaBYaHHS,
obuparoun ii TpaekTopilo B OCBITHbOMY CepedoBULLi, a
OCHOBHOI (DYHKLIEHD BUKNagaya € Moro BMiHHSA CnpuaTu
eeKTMBHOMY 3aCBO€EHHI0 iHcpopmaLii Ta aHanisy 3000y-
TUX 3HaHb [1, 4].

MeTa. Onucatu HaByanbHi npuiomMn hOpMyBaHHS y
CTYAEHTIB 3auikaBNeHOCTi [0 BUWBYEHHS AUCUUNAIHK
EHM[ Ta 3abe3neveHHs edheKTUBHOI CaMOCTINHOI Mi3Ha-
BanbHOI AiANbHOCTI CTYAEHTIB.

BuByeHHs HaBuanbHOI AucuunniHn «EkcTtpeHa i He-
BigknagHa wmeguyHa gonomora» (EHMI)manbyTHiMu
cTomartonoramn BiabyBaeTbCAd Ha 3aBepluanbHoOMy -5
poUi HaBYaHHA, OfHaK HaBiTb Ha LbOMY eTanisaranbHuin
piBeHb MIArOTOBKU CTYAEHTIB-CTOMATONOrB 3 BinbLioCTi
OOKIHIYHMX Ta KMiHIYHUX gucumniiH HegocTaTHIA ans
LUBMAKOIO i SIKICHOrO 3aCBOEHHSA TaKuX HeoOXigHuX Ans
nikapst 6yab-Akoi crnewuianbHOCTi 3HaHb Ta BMiHb i3 Ha-

JaHHA HeBigknagHoi MmeguyHoi gonomorn. Tak, ynepesa- MaTepianu i MeTOan AOC/IAKEHHA
XKHOT BiNbLIOCTI CTYAEHTIB CTOMATONOrYHOro hakynbTe- MeToauMka BUKNAAaHHS HaBYanbHOI  AMCUMMMIHM
TYHEAOCTAaTHLO 3HaHb NepLU 3a Bee 3 aHaTomii, (Piaionori'l' EHM/ nonsirac B MpaKTWuHii pearnisalii 3amyyeHHs B
Ta naTodisionorii CepLeBO-CYANHHOI i AmxanoHoi cuctem, HaBYaNbHWA MPOLEC IHTEPaKTUBHUXMETOLIB HaBYaHHSI,
a Takox chapmakonoril. ) Wo nepepbavae CTUMYmOBaHHA CTyAEHTIB A0 aKTUBHOI
. IHWwa cyTTeBa npo6nema' - HM3bKaMOTMBALls CTYAEH- caMocTilHoi po6oTH [5].
TiB 0O BMBYEHHsI HenpoginbHOi Ans HWUX gucuunni-
HU.Kpim TOro, Ansa 3acBOEHHs Ui€l aucumniiHu BigBoO- Pe3ynbTaTh Ta ix 06roBopeHHs
ONTbCS Ay)Ke He3HayHa KinbKiCTb HaBYanbHUX roauH (ne- BuknagaHHs HaByanbHoOi avcumnniny EHM[, Ha ka-
kuii -10 rod., npakTu4Hi 3aHATTA -20 roa.). Bee ue Buma- beapi BHYTPILLUHIX XBOPO6 € NPOGECINHO OPIEHTOBAHUM.
rae Big Buknagada EHM[ we nig yYac opranisauii niaro- OCHOBHMIA NeJaroriYHUiA akLeHT CNpsMOBaHO Ha ycriluHe
TOBKM [0 3aHATTA LWYyKaTW WNAXU NiOBULLEHHS MOTMBaLT 3aCBOEHHS TUX HEBIAKNAAHUX CTaHIB, 3 KUMKW Han4acTi-
CTYAEHTIB [0 HaB4YaHHA, a TakoX ONTMMi3yBaTh Cam Ha- We 3ycTpiYaeTbcs nikap — cTomaTtonor nig 4ac CBOE(
BYaASbHUI MPOLIEC 3@ PaxyHOK3aCTOCYBaHHA CyYaCHUXTe- NpodeCiiHOT AisNBLHOCTI.
XHOINOriN Ta iIHTEPaKTUBHUX METOAIB HaB4YaHHA. ToMy Bu- Poboua nporpama 3 EHM[ ccopmoBana ansa cneui-
KnafaHHa HaBuanbHoi aucuunniiy EHMOmae 6yTtn npo- anbHocTi «CTomaTornoris» 3rigHo ranyseBoro ctaHaapTy
ecCiiHO OpPIEHTOBAHUM i BKMOYATN BENUKY KiNbKIiCTb Pi3- BULLOT ocBiTU ,OCBITHLO-NPOdECIVIHOT Nporpamu NiaroTo-
HOMaHITHMX HaBYanbHWX NPUIOMIB, AKi CNPUADTE GinbLu BkM cneujanicta” ta ,OcBiTHbO-KkBanidikauinHOi xapakTe-
e(PEKTMBHOMY 3aCBOEHHIOCTYAEHTaMN HOBUX 3HaHb Ta puctukm cneuianicta” (OKX). Tak, 3rinHo OKXgo nepeni-
ONTMManbHOMY BWKOPUCTaHHIO FOAWH, BiABeAeHUX Ans Ky HEBiOKNaAHUX CTaHiB, SIKi CTyQEHT-CTOMaTosnor noBu-
BMBYEHHSA ANCLMMITIHW. HEeH yMIiTW AiarHocTyBaTu, BU3HaYaTU TaKTUKY NiKyBaHHS
I3 3aCcTOCYBaHHSIM Cy4aCHWX HaBYaIbHUX TEXHOMOriN Ta HagaHHA eKCTPeHoi MeauyHoi gornomory BignosiaHO
LIEeHTPOM NeJaroriyHoro npoLecy ctae CTyAeHT, AKU cam 00 ICHYIUMX MPOTOKONIB 3 MeAWUUMHU HEeBIOKMagHUX

’ LlumysarHsa npu amecmauii kadpie: Sipemerko O.b., [JobpsHcekul [.B., Ayoka I.@., InbHuupkul P.l., Tap4erko I.[1., Pe3nikosa H.M.
MemodonoaiyHi acnekmu euknadaHHs Hae4yarbHOI OucuyuriHu «EkcmpeHa | HesiOknaOHa medudHa Qorlomoza» cmydeHmam
cmomamorioeidHo20 gakynsmemy // [Mpobnemu ekonoeii i meduyuHu. — 2015. — T. 19, Ne 5-6. — C. 29-31.
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CTaHiB, BiOHOCATb Taki: acdikCid, rinepTeH3BHUIA Kpu3,
roctpa AuxanbHa HedoCTaTHICTb, FOCTpa cepueBa Hedo-
CTaTHICTb, FOCTPE OTPYEHHS, ENeKTPOTpaBMa, 3O0BHILLHI
KpOBOTEUi, 3ynnHKa KpoBOOOLiry i AuxaHHs, KoMK, Habpsk
roptaHi i Habpsik KBiHke, HeENPUTOMHICTb, Mepeoxosno-
[DPKEHHS1, YTOMNIEHHS, LLOKK, CyOOMMU.

Mig yac nekuin B ctucnin popmi y BUrNsai npeseHTa-
Ui HagaeTbCsl TeopeTudHa ocHoBa AucuunniHn EHMO,
BMKOPUCTOBYIOTLCS PI3HOMAaHITHI Bigeomarepianun, npo-
BOAUTLCHA KIiHIYHWIA po36ip TMNOBUX MOMUIOK i XMBHUX
TBEpPAXEHb, OOr'PYHTYBaHHSA MNpPaBWUIbHOI MOCNILOBHOCTI
[ir Npu HagaHHI HeBigknagHoi gonomoru y dopmi becign
3 aKTMBHOK Y4acTH CTYOEHTIB, SKi MalTb MOXIMBICTb
BMCIMOBUTW CBOE GayveHHs HeBigknagHoi cuTyauii Ta me-
ToAiB 1i NikBigauii, 3 HaBeAEHHsIM NpUKNaaiB NOBCAKAEH-
HOro XWUTTS | 0COBNMBO TUX, LLO 3yCTPiYalTLCA B MPaKTu-
Ui nikaps-ctomartonora. Taki iHTepakTUBHI nekuii ctanu
MOXITMBMMU3ABASKN BBEOEHHIO B HaB4YamnbHWA Npo-
uec,noynHatoum 3 2015/2016 HaBYanbHOrO POKy, LMKIO-
BOi 0OPMMU HaB4YaHHA Ha 4-5 Kypcax CTOMAaTOSOri4yHOro
dakynbTeTy. Ha umknose 3aHatta 3 EHMIO npuxogsatb
O[lHOYACHO NuULLe JekKinbka HaBYanbHUX rpyrn, TOMY Nek-
TOp npaLtoe 3 0OMEXEHUM KOHTUHTEHTOM CTYAEHTIB — Bif
30 po 500ci6. LlnknoBa cuctema [03BOMsiE€ MiABULLUTK
epeKTMBHICTb Nnekuit, 60 CTyAeHTU Nifg Yac NPOXOAXKEHHSI
LUKy NPUXOASTb Ha NeKUilo BMOTMBOBAaHI Ha siKicHe 3a-
CBOEHHSA NeKuiiHoro marepiany, OCKinbkv us iHgopmadi-
A3HaO00OMTLCA IM HaNBMKYMM YacoM Nig Yac NpakTuyd-
HUX 3aHATb Ta Oyge HeobXxigHa Ans ycnilWHOro 3aBep-
WEHHS UMKy Ta CKnajaHHsi nigCyMKOBOro MOAYrbHOro
koHTponto (MMK).

Mig yac nepwoi nekuii 3 EHM[ ansa nigBuiLieHHs mo-
TMBaUii O HaBYaHHSA POOMTLCS aKUEHT Ha TOMY, Lo ni-
Kap, Hes3amnexHo Bi NOoro cnewianbHOCTi, MOBUHEH YMITU
HagaTM HeBiOKNagHy MeAWYHy [OMOMOory XBOpoOMy B
Oyab-komy Mmicui, y 6yab-skun yac [6]. Kpim Toro, nekrop
30cepeKye yBary CTYAEHTIB HA Cy4acHOMY 3aKOHOAaB-
cTBi, Akenepenbavaey BUNagKy HeHadaHHs abo HadaHHs
HEeCBO€EYaCHOIUN HESAKICHOIEKCTPEHOT MEeAMYHOT LONOMOrn
nauieHTy, sikui ii notpebye, 6e3 NoBaXKHUX MPUYMH Big-
nosiganbHiCTb, BU3Ha4YeHy 3akoHOM [3].

Ha nekuii, ge po3rnsgaloTbCs MNUTAHHS CepLeBo-
nereHeBoi peaHimadii (CJIP), yacto 3anpoLyoTbcs Kni-
HiYHi opauHaTopu abo nikapi-iHTEPHW, WO HaB4YalTbCSA
Ha Kadpenpi 3a cneuianbHicTio «MeagmumHa HeBigknagHUX
CTaHiB».BoHU AinaTbca 3i cTydeHTamMu BNacHUM NpakTu-
YHMM OOCBIAOM HafaHHS HEeBiAKNagHoOiI 4ONoOMOoru, pos-
noBigatnTb NPO peanbHi KNiHivHi BUNagkn. Kpim Toro, ge-
MOHCTPYIOTbCSl MaHEKEHU, a TakoX Pi3HOMAaHITHI Mynsxi
Ans BignpautoBaHHS HaBu4yok 3 CJI1P.

Mig Yyac npakTMYHMX 3aHATL OCHOBHa yBara npuging-
€TbCS 3aCBOEHHIO MPAKTUYHUX BMiHb, O MOMsArae y Ha-
BYaHHI OKPEMMM NPAKTUYHUM HaBUYKaM i3 BignpautoBaH-
HAM iX y noganbloMy Ha Ginbll CKnagHUX mogensx, y
TOMY 4mcri, NPOBOAUTLCH TPYNOBE HaBYaHHSA y BUrMsgi
«JinoBoi rpu»: CTyAeHTU MixX cobol po3noainsTb «po-
ni» i peani3yloTb Pi3Hi CkNagHi cueHapii HagaHHA ekcTpe-
HOI MeaMYHOI gonomoru Ha micui nogii. MNpu ubomy Hai-
Oinblua yBara NpuAINAETbCA HEBIOAKNAAHUM CTaHaMm, SKi
HanyacTilwe  3ycTpivaloTbCa Yy  NpakTuui  nikaps-
cTomaTorora.

BpaxoBytoun npobnemu, 3 SSKUMKU CTUKAETLCA BUKMa-
Jad HaBuvanbHoi gucumnninm EHMIA npu  ontumisauii
npouecy HaB4aHHs,kacenpo po3pobneHo «MeToanyHi
BKa3iBKM s caMOCTiIHOI poboTW CTyAeHTIB npu nigro-
TOBLi 10 NPaKTUYHUX 3aHSATbY», e HAaBeOEeHO HeobXigHWUiA
MiHiIMyM iHdopmauii 3 HaByanbHOi aucuunniin EHMA,
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OCHOBHi BMMOrU, @ TaKOX Nepenik BiAnoBigHNX 3HaHb Ta
BMiHb, SIKi CTYAEHT NMOBMHEH 3aCBOITU MO KOXHIN Temi. Y
METOANYHUX PEKOMEeHAaUIsX 4aHO BU3HAYEHHSI OCHOBHUX
NMOHATb Ta MOSICHEHHSI BiAHOCHO OCHOBHMX BMiHb, HaBU-
YOK, 3 HaBEJEHHSAM MaroHKIB, CXeM, NPodecCinHnX anro-
puUTMIB (IHCTPYKLi) AN OBONOAIHHA NPaKTUYHUMUK HaBW-
ykaMu Ta nNpoecinHMMM BMIHHSAMU, a TakoX HaBedeHO
npuKnagu cuTyauinHux 3agady Ta TecToBux 3aBaaHb. OT-
e, HaJaHO MeToauyHe 3abe3neyeHHs1 Ans camMoCTiHOI
po6oTK CTyOeHTiB Ha eTani MiAroToBKM OO0 MPaKTUYHOro
3aHATTA. [Jo BCiXx MaTepianiB, WO MOXyTb 3HagoOMTUCH
nig Yac HaBYaHHS (TemMaTWUYHi MIaHW, METOAWMYHI peKo-
MeHAauii, poboyi 30WKTK TOWO), BCi CTYOAEHTM MakTb
BiNbHWMN OOCTYN Yepes OCBITHIA MopTan i Ha BiAMNOBIOHIN
cTopiHui kadbegpun Ha cainti HMY imeHi O.O. Boromonbus.

OcobnuBy yBary npu niaroToBUi OO 3aHATTSI CTYAEHT
NMOBWHEH 3BEPHYTU HA HEOOXIAHMIA MiHIMYM TUX NPaKTW4-
HUX HaBWUYOK, SKMMM WNOMYy HeobXiaHO oBOMOAITM
060B’A3k0BO, BigNoBigHO o nepeniky 3 OKX.

[na KOHTpOmMt 3HaHb, ki CTyAEeHT 3acBOiB Nig vac
CaMOCTiNHOI poboTu, kadeapoto po3pobrneHo «Poboui
30LUNTK ANS CaMOCTINHOT poBOTU», sIKi CTYAEHTU NOBUHHI
onpautoBatM nepeg NPakTUMHUMK 3aHATTSIMU, WO €
ofHielo i3 HoBMX popm opraHisauii nosaayauTOpHOI
HaBYanbHOI AisinbHOCTI cTyAeHTIB. Y «Pobovomy 3owmnTi»
CTYAEHTY MOTPIOHO NUCLMOBO BIAMOBICTU HA TEOPETUYHI
NUTaHHA, TECTOBI 3aBOaHHSA Ta CUTyaUiiHi 3agadi ons
CaMOKOHTPOSI0.[1N11 BUKOHAHHSI BCiX 3aBAaHb CTYAEHTY
HeoOXigHO O3HAMOMUTUCS 3 MEPENIKOM mKepen, B AKUX
MOXXHa 3HaWTW BIAMNOBIAI HAa nocTaBneHi nNuTaHHsa. OAnsa
LUbOrO  BMKOPWUCTOBYKTBCA  NIAPYYHWKW,  HaBYalbHi
nocibHuku, 3ateepakeHi LMK MOS Ykpaiiu, metogunyHi
po3pobkmM Ans camocTiiHOi poboTu cTyaeHTiB. AKicTb
3anoBHeHHs «Poboumx 30WKUTIB» 3 KOXHOI Temu
nepesipAeTbCA Ha MNo4yaTKy MNPaKTUYHOTO 3aHATTH, a
TakoX nig yac cknagaHHa NMK.

KpiMm LbOro, CTygeHTU CamMOCTINHO B No3aayanTOpHUI
Yac BMKOHYOTb «HaB4yanmbHy Mogenb HeBiAkNagHoro
cTaHy».CTyQeHT Mae 3anpornoHyBaTUanropuTm opraHisa-
LiHUX | OiarHOCTUYHUX AiNn 3 BU3HAYEHHSM MpOBIgHWUX
CUMMTOMIB, X aHani3oM i y3aranbHeHHsIM, KOHCTaTauieto
HasIBHOCTi HEBIOKNaAHOro CTaHy, a TakoX BCTaHOBUTM
nonepeaHin diarHo3 Ta 3acToCyBaTUBIAMNOBIAHUMINPOTO-
KO, 3a SIKMUM Chifg, HagaTh eKCTpPeHy MeanyHy OOMNOMOory B
YMOBax CTOMATOJOMyHOro kabiHeTy nonikmiHiku, ctoma-
TONoriYyHoI KniHikn abo BigAiNeHHs cTauioHapy ctomaro-
noriyHoro npodainto.fig 4Yac NPakTUYHOro 3aHATTA BU-
Knaga4y obroBopioe 3 rpynor 3anpornoHoBaHi CTyAeHTaMu
anroputMu ornsay i HagaHHa gonomoru i obrpyHToBye
ONTUMAanbHI LUNAXM TX BUKOHAHHS.

B npoueci HaB4aHHs BUKNaga43aoxo4vye CTyAEHTIB A0
nigroToBKM OOMOBIAEN, WO CTOCYyThbeca nutaHb EHML, y
TOMY 4YMCHi NMPOBOASATLCS MDKIPYMNOBi KOHKYpCU pPobiT Ha
KadpeapanbHUX HayKoBO-NPaKTUYHMX KOHdepeHuiax. Ong
e(EKTUBHOIO 3aCBOEHHS MPaKTUYHUX HaBUYOK Ha Kadpe-
Opi perynspHoO OpraHi3oBylTbCA «MawncTep-knacu» 3 BU-
KOPUCTaHHSAM MYMsbkiB Ta paHTOMIB, OO y4acTi B SIKMX
3any4yarTbcd nikapi-iHTepHM Ta KniHiYHi opauHaTopw.

B npoueciHaByaHHS Ha kadeapi HanbinbW BMOTUBO-
BaHMX CTYAEHTIB 4OMNyYalTb 40 HAyKOBO-AOCHIAHULBKOI
poboTu B KadheapanbHOMY rypTKy, Ae CTYAEHTU Mig Kepi-
BHMLTBOM KypaTopa OrnpauboBYylOTb pedepaTt, npeseH-
Tauji, 6epyTb yyacTb B KMiHi4HMX KOHEepeHLiax Ha 6asi
kadegpw, NULLIYTb HAYKOBI TE3M Ta CTaTTI.

[yxe BaxnuBe 3HAYEHHSI ANsl aKTUBHOIO 3aCBOEHHS
3HaHb Ta BMiHb € iX KOHTPONb Ha KOXHOMY eTani 3aHsiTb,
BPaxOBYHOUYM HE3HAYHY KiNbKICTb rOAWH, BioBEAEHUX AnNsi



avcumnniin.Ha kadpegpi opraHisoBaHO KOMM'IOTEPHMWN
Krnac, BCTaHOBIIEHO BignNoBiAHe nNporpamHe 3abe3neyeH-
HA Ta CTBOPEHO GaHK TEeCTOBMX 3aBAaHb i CUTyaUiAHUX
3apadv. YacTnHyHaBYanbHUX CUTyauUiiHMX 3adad GynoB-
34703 GaHKy nNuTaHb NILEH3IMHUX HTErpoBaHWX icnMTIB
«Kpok 2. CrtomaTtonoria» B LleHTpi TecTyBaHHsA
(http://testcentr.org.ua/), Wwo cnpuaTUMeKpaLLlin NigroTos-
Ui cTyaeHTiB-cToMaTonoris 4o icnuty «Kpok 2».

[MOTOYHMI KOHTPOMb 34IMCHIOETLCA BIAMOBIAHO A0
KOHKPETHUX UiNerl Ha KOXHOMY NPakTUYHOMY 3aHATTI.
BignoBigHO OO CTPYKTYpYyBaHHA NPAKTUYHOMO 3aHATTS Ha
CKIa[0Bi YaCTUHM CTYAEHT OLHIOETLCA Mif Yac KOXHOrO 3
eTanis.

[OTOBHICTb CTygeHTa [0 3aHATTANEepeBipseTbCs i3
3aCTOCYBaHHSAM TaKMX 3ax0fiB:

e OLiHKa AIKOCTi BUKOHAHHA 3aBAaHb y PoGoyomy
30LUUTI;

e BUPILLEHHSA TECTOBUX 3aBOaHHA Ta CUTyaUiiHUX
3ajay;

e  KOHTPOSb 3HaHb 3 HaZaHHS eKCTPEHOi Meauny-
HOI 4OMOMOrM nocTpaxaanum (XBopuM) Ha gorocnitanb-
HOMYy €eTani, Bi4NOBIAHO OO BM3HAYEHOro MPOTOKOMY 3
MeAULMHN HEBiOKNaAHUX CTaHiB, 3 BUKOHAHHAM BiaMNoBi-
OHUX MaHinynsauin.

OCHOBHWIA eTannpakTUYHOro 3aHATTa nepenbadae
po6oTy y KnMiHiLi, onaHyBaHHA MPaKTUYHUX HABUYOK, PO3-
B'fI3aHHS CUTyaUiMHWX 3aBAaHb. KOHTpONMb OCHOBHOro
eTany 3aHsaTTs BiAOyBaeTbCs LUMSXOM OLiHIOBaHHS BUKO-
HaHHS CTYLEHTOM MPaKTUYHMUX HaBUYOK, @ TakoXX BMiHHS
po3B'A3yBaTV TUMOBI CUTYyaUiWHi 3agadi 3MOA4enNbOBaHOro
HEBIAKNAQHOro CTaHy.

Ha 3aknoyHoMy eTanizaHATTS NiABOAUTLCS NiACYMOK
HaByaneHoi AisnbHocTi cTygeHTa. OUiHIETLCS AKICTb
3aCBOEHHS] TEOPETMYHUX OCHOB i CTyMiHb BOJOAIHHA
NPaKTUMHUMUN HaBUYKaMK 3 HaJaHHSA EKCTPEHOI MeandHOI
JonoMoru nocTpaxganum (XBopum) Ha Micui nogii Bigno-
BiOQHO A0 3aTBEepXEeHWX NPOTOKOMIB i3 MeaUUMHN HeBIa-
KnagHux ctaHiB. [1ns oCTaTOYHOro OUiHIOBaHHSA 3aCBOEH-
HSl CTyAEHTOM TeMW NOMY MPOMOHYETLCH ATy BiAMNOBiAb
Ha HeTunoBe (yCKragHeHe) cuTyauiiHe 3aBAaHHS.

OuiHka 3a MpakTU4He 3aHATTA SABMsie CobOo cymy
OLiIHOK NOYaTKOBOro, OCHOBHOIO Ta 3aKIYHOro eTanis.

[o cknapganHa NMK gonyckatoTbCa CTYOeHTU, SKi no-
BHICTIO BUKOHaNu BCi BUMOIM HaBYarbHOro nnaHy i oceiT-
HbO-NpodecinHoi nporpamu 3i cneuiansHocTi.OuiHka yc-
NiLIHOCTI CTyAeHTa 3 AUCUMNAIHU € PeNTUHIOBOK Ta BU-
cTtaBngaeTbcs 3a 6GaratobanbHOK LUKANoW K cepenHsi
apudpMeTMyHa OLiHKa 3aCBOEHHS TeM BigNOBIOHMX 3Mic-
TOBMX MOAYIMIB | Mae BU3Ha4YeHHs 3a cuctemoto ECTS Ta
TPaAWLINHOD LWKamnow, NPUAHATO B YKpaiHi.

OuiHka 3 gucumnniHM  BU3HA4YaeTbCA 3 ypaxyBaHHAM
NOTOYHOI HaBYarnbHOI OiANbHOCTI CTyAeHTa Ta OLiHOK 3a-
CBOEHHS1 HUM nepenbayeHux nporpamoto TeM. MoToyHe
OUiHIOBaHHA CTYAEHTIB 3 BiOMNOBIAHMX TEM MPOBOAUTLCSH
3a TpaguuinHO 4-0anbHOK CUCTEMOK  («BIOMIHHOY,
«pobpe», «3a00BiNbHOY» | «HE3a[4OBINbHOY») 3rifHO 3ara-
NbHO-AMAAKTUYHUX KPUTEPIiB 3 NOAanbLLIOK KOHBepTaLli-
eto y 6anu.

OkpeMo OLUiHIETBCA iHAMBIgyanbHa poboTa CTyaeH-
Ta. 3aoxovyBanbHi 6anu 3a BUKOHaHHS iHOMBIQYanbHOro
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3aBAaHHA, 9K BMAy CaMOCTiiHOI poboTu cTyaeHTa, BU-
CTaBNATLCA TiMbKM CTyAEHTaM, ki € YneHamu ctyge-
HTCbKOTO HAayKOBOro rypTka kadenpu, 6epyTb akTUBHY
y4yacTb y noro poboti abo mMarTb HaykoBi nybnikauii ymn-
NocCinun NpU3oBi MicUs Y CTYAEHTCbKUX oniMniagax.

Ha kadenpi perynsipHO npoBOAMTbLCS aHani3 HaBya-
NbHOI YCNILWIHOCTI Ta NPOBOAUTLCH (PiHaNbHE aHKeTyBaH-
HA cepef CTYAEHTIB 9K OAMH 3 MEeXaHi3MiB MOHITOPUHTY
AKOCTI | @(PEKTUBHOCTI HABYaHHS.

BukopucTaHHa pisHOMaHITHUXMETOAMYHMX Migxodis i
MeToAiBnpu BUKNagaHHi gucumnniim EHM[ Ha cTtomaTo-
noriyHomy dakynbTeTi 3abesneyye 3acBOEHHS CTyOeH-
TaMuM HeoOXiAHOro piBHS 3HaHb Ta BMiHb. BHacnigok
BMNPOBaXXEHHS LIMKINOBOI CUCTEMU HAaBYaHHSI, KOMMIEKCY
MOTMBALNHMX 3axoAiB Ta MeTOAdiB akTMBi3alii HaB4arnb-
HOI AiANbHOCTI CTYAEHTIB, SIK Mig Yac ayguTOpHOI, Tak i
npu no3aayauTopHi poboTi, yCchilHICTb cKnagaHHs CTy-
OeHTaMu NigCYyMKOBOIro MOAYNBHOIO KOHTPOSO NPOTAroM
OCTaHHbOrO POKYy niABuwmMnace y cepegHbomy Ha 0,25
Oanu (3a TpaanUIHOK CUCTEMOIO OLLIHKW).

BuUCHOBOK

[Ona nigBueHHA edeKTUBHOCTI HaBYaHHA3 gucuUMn-
ninm EHM[I cTygoeHTiB cTOMaToOnoriyHoro dakynbTeTy
OOLiNbHO 3aCTOCOBYBaTW Pi3HOMaHITHIHaBYanbHi nigxoam
i MeToan, SKIMOTMBYIOTb CTYAEHTa, nepLl 3a Bce A0 ca-
MOCTIiiHOi poBOTU 3 BMBYEHHA Ta 3aCBOEHHS Npeame-
Ta.PauioHanbHMMK WNgxamMy onTuMi3auii HaB4YanbHOro
npouecy B ayauUTOpPHI FOOWHWE BUKOPUCTaAHHANPOdECIin-
HO-OPIEHTOBaAHUX AinoBux irop, 6ecia, 0b6roBopeHHs1 KOH-
KPETHUX KNiHIYHMX cuTyauil Ta cuTyauilnHuX 3agad, KOH-
Kypcu pobit/gonosigeni. O6oB’si3koBa MOTMBALiiHa ckna-
[oBa — MpoOBEAEHHS MEpPCOHihikoBaHOI OLjiHKM poboTu
CTYAEHTIB Ha KOXHOMY eTani NPakTUYHUX 3aHATb.
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ENGLISH VERSION: METHODOLOGICAL ASPECTS OF TEACHING
"EMERGENCY MEDICINE" TO STUDENTS OF DENTAL FACULTY
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Learning the discipline "Emergency medicine"” provides familiarization of students with the basic principles of emergency
service and mastering the professionally orfented skills and abilities. Lack of knowledge and low motivation of dental
students to learning the non-core subjects requires from teachers to use the interactive teaching methods, primarily fo-
cused on increasing motivation and incentives to work independently. Therefore, in teaching the discipline «Emergency
medicine» one should include a variety of learning methods that facilitate efficient mastering of new knowledge. The
staff of Internal Medicine Department of Dental Faculty uses professional-oriented business games, talks, discussion of
clinical situations and situational problems, competitions of scientific works / reports and provides personalized evalua-
tion of students in time of practical training during practical sessions.

Key words: teaching methods, dental students, urgent and emergency medical care, emergency medicine, academic

discipline.

Introduction.

Future dentists start learning the discipline "Urgent
and emergency medical care" (UEMD) at the final year of
training — the 5th, but even at this stage the general level
of training for the majority of dental students in preclinical
and clinical disciplines is insufficient for fast and high-
quality mastering of knowledge and skills in emergency
aid. Hence, most students have insufficient knowledge in
anatomy, physiology and pathophysiology of the cardio-
vascular and respiratory systems, and pharmacology.

Another major problem is students’ low motivation to
study non-core disciplines. Moreover, the discipline is
given very few academic hours (lectures (1 10 hours,
practical sessions [1 20 hours). This requires from the
teacher of UEMD during organization of training sessions
to look for ways to motivate students to study and opti-
mize the learning process on the basis of modern tech-
nologies and interactive teaching methods. Teaching
UEMD has to be professionally oriented and include a
variety of educational methods that promote a more effi-
cient mastering of new knowledge and optimal use of
hours allocated to the subject.

With the use of modern educational technology, a
student becomes the center of educational process who
is actively involved in building the logistics of training,
choosing the path in the learning environment, whereas
the main function of a teacher is his/her ability to contrib-
ute to the effective assimilation of information and analy-
sis of the obtained knowledge [1, 4].

The aim of the research is to describe the training
methods of formation of students' interest in the study of
UEMD discipline and ensuring efficient self-learning of
students.

Materials and methods

Teaching UEMD is implemented through the involve-
ment of interactive training methods in the educational
process, providing incentives for active students' inde-
pendent work [5].

Results and discussion

Teaching UEMD at the Department of Internal Medi-
cine is professionally oriented. The main teaching focus

is aimed at successful assimilation of emergency condi-
tions, which often occur in the professional activities of
dentist.

The work program in UEMD has been formed for
specialty "Dentistry" according to the standard of higher
education "Education and professional training programs"
and "Educational qualification characteristics of special-
ist" (EQS). Thus, according EQS list of emergency condi-
tions that student dentist should be able to diagnose, de-
termine a treatment strategy and emergency medical
care in accordance with existing protocols of emergency
conditions medicine, includes the following: asphyaxia,
hypertensive crisis, acute respiratory failure, acute heart
failure, acute poisoning, electrical accident, external
bleeding, cardiac arrest and breathing, coma, swelling of
the larynx and angioedema, unconsciousness, hypo-
thermia, drowning, shocks, convulsions.

During a lecture in the summary form of presentations
students are provided with the theoretical basis of the
discipline through a variety of videos, clinical analysis of
typical errors and misstatements, justification of the cor-
rect sequence of actions when providing emergency as-
sistance in the form of interviews with active participation
of students and the opportunity to express their vision of
emergency and methods of elimination, with illustrations
from daily life, especially those that occur in dentist’s
practice. These interactive lectures became possible due
to introduction in the educational process of the cyclic
form of training students of 4th-5th years of study at the
Faculty of Dentistry starting from the 2015/2016 aca-
demic year. The cyclic classes of UEMD attends only a
number of academic groups at a time, therefore, lecture
has the possibility to work with a limited number of stu-
dents — from 30 to 50 persons. Cycle system improves
the efficiency of lectures for students, motivates them for
quality mastering of the material since they will need this
information during practical sessions.

During the first lecture in UEMD to increase motiva-
tion to study the lecturer focuses on the fact that the doc-
tor, regardless of specialty, should be able to provide
immediate medical care to anyone at any place and any
time [6]. In addition, lecturer focuses on modern legisla-
tion which stipulates legal responsibility defined by law in

" To cite this English version: O.B. Yaremenko, D.V. Dobriansky, P.F. Dudka, R.l. linytskyi, I.P. Tarchenko, N.M. Reznikova. Methodological
Aspects of teaching "Emergency Medicine" to students OF dentAL FacultY // Problemy ekologii ta medytsyny. - 2015. - Vol 19, Ne 5-6. -

P. 32-24.
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case of failure in providing, untimely or poor medical care
to a patient in need without good reason. [3]

At the lecture on cardiopulmonary resuscitation
(CPR), clinical interns or medical interns enrolled in the
department, specialty "Medical emergency states" are
often invited. They share with students their own exper-
tise in emergency aid, talk about real clinical cases. Also
models and anthropomorphic dummies are displayed for
testing various skills of CPR.

During practical sessions the teacher focuses on
mastering practical skills, to study some practical skills of
practicing them in the future to more complex models,
including those conducted group training as a "business
game": students together distribute "roles" and implement
various complex scenarios for emergency medical care at
the scene. The greatest attention is given to emergency
conditions that are often encountered in dentist's prac-
tice.

Given the problems faced by the teacher discipline
UEMD while optimizing the learning process, the depart-
ment developed "Guidelines for independent work in
preparation for the practical training”, which include the
minimum necessary information discipline UEMD, the
basic requirements and a list of relevant knowledge and
skills that students should learn in each subject. The
guidelines define the basic concepts and explanations
regarding basic skills, skills with guidance drawings, dia-
grams, professional algorithms (instructions) for acquiring
practical skills and professional skills, as well as exam-
ples of situational tasks and tests. Thus, methodological
support for independent work in preparation for practical
classes is provided. All students have free access
through educational portal page and the respective de-
partment at O.0. Bohomolets NMU to all materials that
may be needed during the study (thematic plans, guide-
lines, workbooks, etc.).

To control the knowledge that a student has learned
during independent work, the Department developed the
"Workbook for independent work", which is one of the
new forms of extracurricular learning activities of stu-
dents. In the "Workbook" students need to answer theo-
retical questions, tests and case studies in a written form
for self-control. To perform all tasks students should be
familiar with the list of sources where one can find an-
swers to questions.

In addition, students in extracurricular time independ-
ently perform "Learning model of emergency conditions".
Student has to offer organizational and diagnostic algo-
rithm of actions leading to the definition of symptoms,
their analysis, make a preliminary diagnosis and apply
the appropriate protocol through which should provide
emergency medical care in terms of dental clinic or den-
tal department. During the practical class teacher dis-
cusses with a group of students proposed algorithms of
reviewing and assisting, and justifies the best ways to
implement them.

During training, the teacher encourages students to
prepare reports relating to UEMD issues, including inter-
group competitions conducted work on the cathedral sci-
entific conferences. For effective learning practical skills
the department regularly organizes "workshops" using
plaster casts and phantoms, involving medical interns
and residents.

During training at the department most motivated stu-
dents are participate in the research work, writing essays,
presentations, reporting at clinical conferences, writing
scientific abstracts and articles.
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It is very important for active learning and skills mas-
tering to control them at every stage of training, given the
small number of hours allocated for discipline. The de-
partment has organized a computer class, set the appro-
priate software and created a bank of tests and situ-
ational problems. A part of educational situation tasks
were taken from the bank of integrated licensing exami-
nation "KROK 2. Dentistry" in the testing center
(http://testcentr.org.ua/), which will help better prepare
students for dental examination " KROK 2".

Current control is carried out according to specific
goals for each class. Student’s level is tested according
to:

* quality assessment of assignments in workbooks;

* solving test tasks and situational problems;

« control of knowledge of emergency medical assis-
tance to victims (patients) in the prehospital phase, ac-
cording to a certain protocol of emergency conditions
medicine, subject to the relevant procedures.

The main stage of practical session includes work in
the clinic, mastering practical skills, solving situational
problems. Control of the main phase is made by evaluat-
ing performance of student, practical skills and ability to
solve typical case studies of simulated emergency condi-
tions.

At the final stage, the result of student’s learning ac-
tivities is summarized. Quality of mastering the theoretical
foundations and degree of practical skills to provide
emergency medical assistance to victims (patients) is as-
sessed according to approved protocols of medical
emergency conditions. For the final assessment of mas-
tering topics, students are offered to solve the atypical
(complicated) situational problem.

Students who fully met all the requirements of the cur-
riculum, educational and vocational programs are al-
lowed to take the final module control. The mark in the
discipline is set by multi-scale as an average arithmetic
estimation of mastering topics in relevant content mod-
ules, according to ECTS system and traditional scale ac-
cepted in Ukraine.

Assessment of discipline is determined by the current
educational activity of student in all themes of the pro-
gram. The current assessment on relevant topics is con-
ducted by traditional 4-point scale ("excellent", "good",
"satisfactory" and "unsatisfactory") followed by conver-
sion into points.

Individual work of students is separately assessed.
Additional points for individual work as the type of self-
learning are given only to students who are members of
students’ scientific society of the department and actively
participate in its work or scientific publications.

The department regularly analyzes the academic
success and the final survey is conducted among stu-
dents as one of the mechanisms for monitoring the qual-
ity and effectiveness of training.

Use different teaching methods and approaches at
the dental faculty provides mastering of the necessary
knowledge and skills. As a result of the implementation of
cycle training system, complex motivational activities and
enhanced methods of learning activities in the classroom
and during extracurricular work, the successful passing of
the final module control by students in the last year has
increased by an average of 0.25 points (the traditional
system of assessment).
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Conclusion.

To improve the efficiency of learning UEMD by stu-
dents of dental faculties it is advisable to use a variety of
teaching approaches and methods that motivate stu-
dents, especially for independent research on the sub-
ject. Efficient ways to optimize the educational process in
classroom are professionally-oriented business games,
talks, discussion of specific clinical situations and situ-
ational problems, work competitions / reports. The per-
sonalized assessment of student’s work at each stage of
practical training is a mandatory motivational component.
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TE3U KOH®EPEHLII

YOK: 17.035-17.036

®OPMYBAHHA CcBITOMMAQyY CY4ACHOIro CTydeHTA MEAUYHOIO
HABYAJIbHOIO 3AKNALQY

[yoka I.@., TapyeHko LI1., JobpsiHcekutl [.B., boHOapeHko FO.M., Cokorosa J1.1.
HauioHanbHun meanyHuin yHiBepeuTeT imeHi O.0. boromonbus, M. Kuis, YkpaiHa

3aranbHa KynbTypa, LWMpoTa iHTepeciB i rpoMagsaHCbka No3uuis nikaps BU3HaYyae piBeHb coujiarnibHO - €KOHOMIYHOro
Ta QyXOBHOro PO3BUTKY Cy4acHoro cycninbctea. Came UinicHiCTb 0cobucTocTi, pisHOBIYHA OCBIYEHICTb, BUCOKMI MOpa-
NbHUIA CTaTyC € BU3HaYanbHUMM bakTopamm yCnilHOCTI Y NPodeciiHoi AisnbHOCTI Nikaps. TOMy BaXITMBOK CTOPOHOH
neaaroriyHoi QisnNbHOCTI Ha kadeApi BHYTPILWHIX XBOpo6 cTomatosnoriyHoro dakynbTeTy HauioHansHOro MeamyHoro yHi-
BepcuTeTy iMeHi O.0. Boromonbus € BUxOBHa poboTa, a TakoX Aornomora CTyAeHTaM B 3ararnbHOOCBITHEOMY Ta KynbTy-
pHOMyY dbopmyBaHHI0 ocobucTocTi. Mu 3anyyaemo Halwmx y4HiB 4O TBOPYOi pOGOTU B HAYKOBOMY CTYAEHTCbKOMY FypTKY,
[0 CTBOPEHHS MaTepianiB 3 iCTOpii HaLLOro kpato, icTopii MeanuMHK, BiABIAYEMO 3 HUMW BUCTaBKU, NaM’siTKM iCTOpIT Ta iH.
LlikaBo i He opauHapHO NPOXOAATb CTYAEHTCbKI akuii npucBsyveHi AHSM 60poTbOM 3 THOTIOHOMAMIHHAM, XPOHIYHUM O6-
CTPYKTUBHWMM 3aXBOPIOBAHHAM fereHb, TybepKynb030M, OHi Nam’aTi NpUCBAYEHi pisHUM akTyanbHUM noAism. Hanpuknag,
20 ntoToro, B piyHUL0 Nnam’aTi repoiB HebGecHoi coTHi My 3ragyemo 3armbnux Ha Mangani, agxe 6arato HaWnX CTyaeH-
TiB Oynu yyacHukamu peontouii rigHocTi. CTyAeHTU roTyoTb Npe3eHTauii, Ski BUCBITMOIOTL Ui NOAiT, BUKNaaavi kacdenpu
OEMOHCTPYIOTb BIAaCHi CBITNWHW, siki Oynn 3pobneHi nig Yac TpuBOXHUX AHIB Ha MangaHi HesanexxHocTi, oinstbes cno-
ragamu npo CBOI y4acTb B 3A4iNCHEHHI AONOMOrM NOCTPaXaanvm.

Ha ctomaTonoriyuHoMmy hakynbTeTi CbOrofHi HaB4aTLCHA CTYAEHTU-KPUMCBKI TaTapu, aKi nicnsa aHekcii Kpumy npu-
ixanun B KniB ona npoaoBxXeHHs1 HaBYaHHA B HaWoOMy YHiBepcuTeTi. 18 TpaBHa 2016 p. B - AeHb nam'aATi xepTB AenopTa-
Lii KpMCbKOTaTapcbkoro Hapoay 3 Kpyumy, B paMkax npoBefeHHs1 BCeyKpaiHCbKOI couianbHOi KamnaHii BigMmivyanacsa no-
fia "Bci My - kpuMmcbki Tatapn”. CtyaeHTcbkui MNapnameHt HMY imeri O.O. BoromonbLs pa3om 3 akTuBiCTaMn HayKOBO-
ro CTyAEeHTCbKOro rypTtka kadegpv npoBenu ypok nam'aTi NpucBsYeHni 71-n pidHULi AenopTtauii KpMMCbKOTaTapCbKOro
Hapogy. CTyQeHTU posnoBiganu npo icTopii CBOIX pigHMX, Aki 6esnocepenHbo Gynu xxepTBamu genopTauii y 1944 poui
Ta npo ix NoaanbLy TpariyHy Aornio.

| ocTaHHs TpariyHa nogis B HawoMmy XutTi — 30-pivysa 3 MomeHTy aBapii Ha YAEC. 26 TpasHa 2016 p. Bigbynacsa
3BOpYLUMMBA AOMNOBIAb - Npe3eHTaList CTyAeHTKu 4-ro Kypcy npo aeapito i ii Hacnigku. Buknagadi 3 6onem B cepui 3ra-
AyBanu npo 4acu HeBW3HAYEHOCTI i 3MOYMHHUX A KepiBHULUTBA KpaiHu 3a YaciB PagaHcbKol Bnagun B Ti AHi. XBUNUHOO
MOBYaHHS NPUCYTHI BLUaAHyBanu nam’aTb repois - NiKBigaTopiB, Sk NN Ha CMepPTb, PATYHOUM CBIT Bif CTpalUHMX Hacnia-
KiB kaTacTpodu.

BucHoBok. My BBaxaemo, O BMXOBHa poboTa gonomarae B (pOpMyBaHHi CBITOMNSAAY i € HaA3BUYaHO BaXXUBOIO B
npoLeci NiAroTOBKU CTYAEHTIB 3 BUCOKUMW MOPanbHUMUN SKOCTAMMU.

YK 616.1/.9..378.147.611.31-057.87

CUMYNATUBHI METOAN HABYAHHSA BHYTPILWHLOI MEQULIMHU Y
CTYOEHTIB CTOMATONOINYHOIO ®AKYJIbTETY

KpuxaHiecska C.M., Mpuuerko B.1., Cumorosa T.J1.
O3 «dHinponeTpoBcbka MeanyHa akagemis MOS3 YkpaiHun», M. [IHinponeTpoBCbK, YkpaiHa

Ycnix nikapcbkoi po6oTu nikapsi-cToMaTonora CyTTEBO 3aneXxuTb He TiNbku BiA NpodeciiHux 3HaHb 3i CBOEI cnevia-
NbHOCTI, ane ¥ Big 3aranbHOI MeAWYHOI NiAroTOBKW. B ToM e yac, BUBYEHHSI BHYTPILWWHBOT MeAULMHA MaE HU3KY Tpya-
HOLLiB, BKIOYAKYM «NCUXOMNOrivyHMI 6ap'ep» B CMiNKyBaHHi 3 XBOPUMM.

CborogHi 3a pekomeHgauismMn BcecBiTHbOro anbaHCcy 3a 6e3neky nauieHTiB npu nigTpumui BecemipHoi opraHisauii
OXOPOHM 340pOB’A ony6rikoBaHo «KepiBHMUTBO No 3abe3neyeHHIo 6e3nekn nauieHTiB AN MeaUYHUX BULLMX HABYarbHUX
3aknagis» (WHO, 2009), oe B13Ha4eHo, O HaBYarbHi 3aknagu NoBMHHI CTBOPUTK Ge3neyvHe OCBITHE cepedoBULLE OIS
HaBYaHHSA KNiHIYHUM MaHinynauiam [2,9]. JocarHeHHs uiel MeTu MOXNMBO 3aBAskM haHTOMHO-CUMYNAUIMHOMY HaBYaH-
HIO.

B cBiTi cumynsaTopm Bigomi 3 XVIII ctopiuus, 3aBasku BuHaxogy Magam gt Kyape daHTomiB nonoris, ane Hanbinb-
LM PO3BUTOK CUMYNSLiMHI TexHonorii gocarnu y XX cTopiyui.
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Ha 6asi kadpegpv npoBoanTbCA HaBYaHHA cTyaeHTiB-ctomaTtornoris |l — IV Kypcy, Wo A03BONsSE pobuTn NOMUIKM B
«be3nevyHomy cepefoBULLI» 3aBASAKM BUKOPUCTAHHIO MaHeKeHiB, Npunais Ans BMMIpPIOBaAHHA TUCKY, KOMM'lOTEpIB, Tpe-
HakepiB i CUMYNATOPIB Mig HarNa4oM BUKNagada.

Mporpama fae MOXNUBICTb TEOPETUYHOI MIArOTOBKM 3 OOCTEXEHHS OMXanbHOI, CEpPLEBO-CYAMHHOI CUCTEM, NpoBe-
OeHHs ayckynbTauil nereHb, cepus Ta BUKOHaHHA Nanbnadii opraHis YepeBHOT NOPOXHUHW. TakuM YMHOM, 3aCTOCYBaHHS
(haHTOMIB Ta MaHEKeHIB Y HaBYaHHI CTYAEHTIB CTOMAaTOSOrYHOro dhakynbTeTy NPUBOANTL OO XOPOLLOrO PiBHA 3aCBOEHHSA
Teopii i 0BONOAIHHSA NPaKTUYHMMU HaBUYKaM, siki HEOBXiaHI B poBGOTi KOXXHOMY MOMOZOMY CreLianicTy.

YOK 577.1 (07.07)

NMPOBJIEMU TA NEPCMNEKTUBU BUKITAOAHHA BIOXIMIT CTYOEHTAM
CTOMATOJOIN4YHUX ®AKYJIbTETIB

MakapeHko T. M.
JIbBiBCbKMI HaUiOHaNbHWIN MeaNYHUI yHiBepcuTeT iMeHi [laHuna Manuubkoro

Oucuunnina «BionoriyHa ximisa» gna cTyaeHTiB CTOMATONOMNYHUX (pakynbTeTiB BKIHOYAE BENMKUIA 06’€M HaBYarbHOro
MaTepiany sk i3 cTaTM4HOI, AMHaMIYHOT Ta cpisionoriyHoi Gioximii, Tak i 3 Bioximii 3yba Ta poTOBOi NMOPOXHWUHW. 3HaYHE
36inbLUeHHs 06cAry HaB4anbHOrO MaTtepiany napanernbHO i3 3MEHLLEHHSAM KiNbKOCTi ayAUTOPHUX FOAWH BUMarae Yitkoi
opraHisauii HaB4anbHOro npouecy, SKiCHOI HaBYanbHOI NiTepaTtypu, NaHyBaHHA Ta KOHTPOSO 3a NpoBeAEeHHSIM caMo-
CTiliHOI pOBOTY CTYOEHTIB.

3 meTo 3abe3neyeHHs1 CTYAEeHTIB-CTOMAaTONOrB HaBYarnbHOW NiTepatypoto cniBpobiTHWKKM kadeapu Bioximii JIHMY
iMeHi aHuna Manuubkoro nigrotysanu i Buganu nigpyyHuk «bionoriyna ximig» (Cknspos O.A., ®apTtywok H.B., boHaa-
puyk T.l. - TepHonine: TAMY, 2015. - 706 c.), nocibHuk «Bioximia TkaHWH i piguH nNopoxHuHK pota» (O.A. Cknspos,
T.l.BoHgapyyk.— JlbBiB: KBapT, 2012. — 147 c. ), ski MiCTSITb po34inu, NPUCBSYEHi NUTaHHAM Gioximii 3yOHOI TkaHMHKM Ta
pPOTOBOI MOPOXHMHK. Y 2015 poui BUALWLNO N'ATe BuAaHHsA NocidHuka «bionoriyHa xiMisi. Tectn Ta cuTyauiiHi 3agadi» (3a
pea. O.A. Cknaposa. — JlbBiB: JIHMY, — 454 c.), B sKOMy NMTaHHS, NpUcBSYeHi Gioximii cnunm i Gioximii 3yba, BUHeceHi B
OKpeMUI po3ain.

EdekTBHe 3acBoeHHSA Benukoro o6’emy iHdopmauii notpebye siKicHOro MeTognyYHOro AonomikHoro matepiany. Ko-
NeKkTMBOM kacheapw niaroToBneHUn 36ipHMK 3 CaMOCTiiHOT poBOTK CTYAEHTIB, O MICTUTL anropuTMU No onpaLoBaHHIO
KOHKPETHUX TeM, WO BKMYae NOCMiAOBHICTb 3aCBOEHHSA MaTtepiany, BiANOBIAHI TECTU, CUTYaUilHi 3agadi pisHOro piBHA
CKNaaHOCTi, Nepenik BU3Ha4YeHb, KNOYOBUX CriB, CxeMun BioxiMiYHMX nepeTBopeHb, Brok-cxemu, nepernik HeobXxiaHoi Ha-
BYasnbHOI NniTepatypu. Taknii HaB4YanNbHO-METOANYHWUIA NOCIOHUK Aa€ MOXMMBICTb MOCiIAOBHO OBOSIOAIBAaTU HaBYarbHUM
mMaTepianom, KOMBGiHyBaTU OKpeMi HaBYarnbHi 610KM Pi3HOrO PiBHsSI CKNaAHOCTI, BUKOPMUCTOBYBATU Ti 3aBOaHHS, ki Bigno-
BialoTb iHOMBIgYanbHUM 0COBNMBOCTAM CTYAEHTIB.

EdekTuBHicTb OBONoAiHHA MaTepianomM CTyAeHT MOXe NPOBOAMTU CaMOCTiliHO. Binbl rmmbokoMy 3acBOEHHIO MaTe-
piany cnpusie onUTyBaHHA CTYAEHTIB Ha NPaKTUYHUX 3aHATTSAX Ta NpoBeAeHHst icnuTy 3 «Bbioximii» B KiHUi poky.

YK 378:005.6:[614.25.3.4:616.31

IHHOBAL|IMHI TEXHOJ'IOI'VI'I' ®OPMYBAHHSA NPO®ECINHOI
KOMNETEHTHOCTI Y MAUBYTHIX CTOMATOIJOrIB

Mikyneup J1.B.
BOHS3 YkpaiHu «BbykoBUHCBKUIA AepXXaBHUA MEAUYHUI yHiBepcuTeT», YepHiBLi, YkpaiHa

3aBAaHHsaM BULLOT MEOWYHOT OCBITM € NIAroTOBKa KOMMETEHTHOrO Nikaps, SKkuiA  yCniluHO HajaBaTUMe SiKiCHY Ta KBa-
nichikoBaHy Mean4YHy JOMOMOry XBOPOMY, BMiB aganTyBaTUCs A0 3MiH i ocobnmnBocTewn cycninbctea. BunyckHuky BULLIOro
HaBYanbHOro 3aknajy He 3aBXOW MOXEe 3acTOCyBaTW 3HaHHSi, OTPMMaHHI Nif Yac HaBYaHHS, Y KOHKPETHUX CUTyaLisx.
Tomy HeoOXigHWIA NoLyK TeXHOMOrin, KoTpi 6u 3abe3nedyBanu siKiCHYy NiArOTOBKY BUMCOKOKBamidikoBaHuX haxiBLiB, SKi
3[4aTHi KOMMNETEHTHO BUKOHYBaTWN NPOMECiiHi 3aBOaHHS.

Mig Yac npoBeAeHHS NPaKTUYHUX 3aHsTb i3 « BHYTpiWHbOT MeguumnHu» ctyaeHTam llI-1V kypcis ctomaTtonoriyHoro da-
KynbTeTy Ha kadhegpi NponeaeBTUKN BHYTPILLHIX XBOPOO LUMPOKO BMKOPWUCTOBYETLCH OAMH i3 METOAIB iHTEPaKTUBHOIO
HaBYaHHA - MeTO «PONbOBOI rpuy». MeTa ponbLOBOi Py — BU3HAYMTW CTaBMEHHS A0 KOHKPETHOI XUTTEBOI cuTyauii, Haby-
TV JOCBIAY LUMISAXOM rpu, JOMOMOITU HABYMTUCS Yepes AocBig nodyTTsa. Poni po3noginstotbes mik ctygeHtamu. CTyaeH-
TV OTPUMYIOTb 3aBAAHHSA: OAMH BUCTYMNAaE B pOni NauieHTa, iHWWA — B pori Nnikapsi, TPETi CTyAeHT (PeLeH3eHT) Aa€ OUiH-
Ky Oisam i nikaps, i nauieHTa, Bkasye Ha IXHi HETOYHOCTI Ta noMunku. Buknagay npoBoAWTbL aHani3 A KOXXHOro yvacHuka,
KOMeHTYe BignoBidi, BUCTYNae sik KOHCyNbTaHT. B npoueci ponboBoi rpu irpoBi Ail NpeAcTaBnsaioTb peanbHi cuTyalii, aki
YeKkatTb Ha HUX B MabyTHbOMY: Lie HaflaHHS HEBIAKNAAHOI AONOMOrM NpW HEBIAKNAOHWUX CTaHax, MOAENBaHHS KniHi-
YHUMX CTaHiB NpM NEBHUX 3axXBOpPIOBaHHAX. PonboBa rpa, sik 0AvH i3 MeToiB iHTEpaKTUBHOI (POPMU HaBYaHHS, e(PekTUBHO
cnpusie hOPMYBaHHIO y CTyAEHTIB HABMYOK i YMiHb, BUPOGNEHHIO LiHHOCTEN, CTBOPEHHIO aTmocdepm cnienpadi, B3aemo-
Aii, dopmMye KOMNETEHTHOCTI MPKOCOBMCTICHOrO CrinkyBaHHs i po6oTn B kKOMaHai. Mpu LboMy CTyAEeHTN BYaTbCS Cinky-
BaTUCS 3 NIOAbMW, MUCIIUTL MOTYHO | B KPUTUYHUX CUTYaUisx, ByTn 4eMOKpaTUYHNMK, a TakoX yXBarnoBaTu npodymaHi
PiLLEeHHS.

BucHoBkKu. 3acToCyBaHHS iHHOBAUIMHUX TEXHOJOTIN MpU MiAroToBLUI MakbyTHIX cToMaTonoris cnpustume oopmyBaH-
HIO TX NPOdECINHOT KOMMETEHTHOCTI. IHTepaKTMBHA MOAEeNb HaBYaHHS [03BOSNSIE BUPILLUTM LeKiflbka 3aBhaaHb: CrpUsie
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PO3BUTKY KOMYHIKaTUBHMX YMiHb 1 HABMYOK, MPUBYAE NpauoBaT B KOMaHAi N NpUCryxaTncs A0 AyMKU CBOiX OAHOKYpC-
HUKiB. Hi ogHa i3 TEXHOMOri HEe BBaXXAETbCH YHIBEPCAIbHOK: KOXKHA 3 HUX B Pi3HMX CUTYyaUiAX Oae pisHi pedynbTaTy, i ue
HeoOXigHO BpaxoByBaTW Mpu ix BUOOPI.

YK 614.252(0.71)..374.8

MICLE AUCTAHLIMHOIrO HABYAHHSA Y NICNAAUNIIOMHIA OCBITI
NIKAPIB-CTOMATOIJOrB

Cmpinbyyk .M.
MpuBaTHa kniHika «LLBuaka ctomaTtonoriyHa gonomoray, PiBHe, YkpaiHa

KoHuenuist guctaHuinHoro HaBvaHHsa (OH) y nicnsgunnomHin oceiTi nikaps 6a3yeTbcs HA CaMOCTIMHIN Mi3HaBanbHil
RiANbHOCTI Ta iHTepaKTUBHIN B3aeMogii (aianosi) 3 suknagadem (A.A. MysndmHa Ta cnisasT., 2012). IH € HeBig’eMHo0O
yacTmHoto 6e3nepepBHOro NPoECINHOrO PO3BUTKY i, Ha BiAMIHY BiA TPaAMLiNHMX CUCTEM HaBYaHHS, BUMAarae BUCOKOTO
piBHS MOTMBaLii Ta camogucumnniHy. PisHoBuau [H BkNtovaoTh ANCTaHLUIAHI Nekuii, ceMiHapu, NpakTU4Hi 3aHATTS, Bi-
€OKOHMepeHLUii, TenemeanyHi KoHcynbTauil Ta MancTep-krnacu. Y ctomatonorii ocobnmBy UiHHICTE MatoTb NPaKTUYHO
opieHTOBaHi BeGiHapu Ta ManCTep-Knacu OHMaWH, siki 4O3BOMNAKTL CMOCTepiratv 3a fikyBarnbHO-AiarHOCTUYHUM NpoLe-
COM Yy peXuMi peanbHOro 4acy, a Takox 3agaBaTtu nutaHHs. Iig yac nogibHnx BebiHapiB nikap-cnyxay Mae MOXMIMBICTb
BiaTBOptoBaTM NobayeHe Ha BracHOMy poboyomy Micui. [ns niaBuLLeHHA MOTMBALi NnikapiB-cTOMaTOmNoOriB 4O CaMOCTil-
HOi poboTuK Buknagadvam kadeap nicnsgunnomHoi oceiti (MAOO) cnig 3any4aTy iX 4O CTBOPEHHS MyNbTUMELIMHNX npe-
3eHTaUi Ha akTyanbHi TeMu, po3pobku Ta iHopmaLiiHol NigTpuMKK canTiB kadeap dakyneTeTie MNAO, opraHisauii MiHi-
KOHbepeHLin Ta Kpyrnux ctonis Towo. MNpouec nowyky Axepen HaykoBoi iHpopmauii A4na BulenepepaxoBaHux Linewn
He TiNbKW NOrnMbne 3HaHHSA nikaps, a  CTUMYIIOE A0ro TBOPYMI Nigxig 4O MeAMYHOI OCBITU. BnpoBaaXeHHs iHTepHeT-
TEXHOSOriN J03BONSE MikapsM-CToMaTosIoram niaBuLLyBaT CBOKO Npodecivivy kBanidikauito y 3pyyHmii anst Hux vac (1.B,
Maninuyk, 2014). Kpim Toro, nepesaramu [1H € He3anexHicTb Bif reorpaciyHoro po3rallyBaHHSA HaBYarbHOrO 3aknagy,
KOPOTKWIA TEPMIH Ta BMCOKa edeKTUBHICTb Takoi npodeciiHoi nigrotosku (T.A. OiBHud, 2015). 3rigHo rpyHTOBHOrO Ao-
cnigxenHa E.l. ®edepa (2010), edekTuBHicTb [IH nikapiB-cToMaTonoriB 3a OCHOBHMMMW MOKa3HWKaMK (piBEHb 3HaHb,
LWUBMAKICTb Ta CTYNiHb 3aCBOEHHS MaTepiany TOLWO) CTaTUCTUYHO He BiApi3Hsnach Bif eEeKTUBHOCTI KNacU4HOro Ha-
BYaHHs. igcymoBytoum BuLLlECKa3aHe, MOXHa 3p0bUTM BUCHOBOK, LLIO 3aCTOCYBaHHS HOBITHIX MeToauk [1H nossonsie no-
KpaLLMTK SKiCTb NiCNAAMNIOMHOI OCBITU MikapiB-CTOMAaTONOriB i NoTpebye WMPLLIOro BNpoBaXeHHs B YKpaiHi.

YK 614.252(0.71)..374.8

3ACTOCYBAHHSA AUCTAHLIMHOIO HABYAHHSA Y NICNAAUNIIOMHIN
OCBITI NNIKAPIB

Cmpinbyyk J1.M.
JIbBiBCbKMIA HaUiOHaNbHWUI MeanYHUI yHiBepeuTeT iM. JaHuna Manuupkoro, JbBiB, YkpaiHa

OucTtaHuiHe HaBYaHHA (JH) no3Bonse onTumisyBaT BUKOPUCTaHHSA NIOACBKMX Ta diHaHCOBUX pecypciB i € ocobnu-
BO BaXNMBWUM Y KpaiHax 3 BENWKOK TepUTOpIelo i HepiBHOMIpHUM po3anoginom nonynsuii. CyyacHi TexHonorii H Bknto-
YyaloTb BigeokoHdepeHuii, BebiHapu, BeG-nnatdopMu AN HaBYaHHS, crewianizoBaHi canTh, eneKTPOHHI PO3CUIKK, My-
NbTUMEiNHI HaBYarbHO-KOHTPOSIOKYI CUCTEMWN, MEPEXEBI eNEKTPOHHI Nigpy4HVkn. [1H fossonse i nikapto-criyxady, i
3aknagy-opraHisatopy onTUMarbHO NPUCTOCYBaTUCh A0 HOBITHIX YMOB, Y SKMX iHOpMaLis Ta 3HaHHS CTaldTb OCHOBHUM
YMHHUKOM KOHKYPEHTOCTNPOMOXHOCTI Ta eeKTUBHOCTI Byab-aKoi AianbHOCTI. OCHOBHUMW YMHHUKaMWU, LLO OOMEXyYTb
BrnpoBamkeHHs1 [1H, € HegocTaTHE BONMOAIHHA NikapiB-KypCaHTIB MepPCOHaNIbHUMK KOMITIoTEpaMn, cTpax nepes TeXHIYHK-
MK 3acobamu HaBYaHHS, HebaxaHHs NpauBaT CAMOCTIVHO, @ TAKOX HeAoBIpa A0 eNeKTPOHHMX 3acobiB KoMyHikauii Ta
marepianis, po3milleHnx B mepexi IHTepHeT (B.K. MpuHb Ta cniBasT., 2013). BasoBoto TexHonorielo Ana 30iMCHEHHS Te-
nernekui Ta TenecemiHapiB € BineokoHdepeHuia (BK) abo Tenemict — komn'loTepHO-TENEKOMYHiKaLiiHa cuctema, Lo
3abesneyvye AUCTaHLUiNHUIA ABO- abo 6araToCTOPOHHI 0bMiH, Nepegady Ta 0bpobKy iHTepaKTUBHOI iHdopMaLlii B pexumi
peansHoro Yacy. 3a gonomorot BK MoxnuBa AeMOHCTpaUis YHiKanbHUX, aBTOPCbKUX Y HEAOCTYMHUX Y AaHil YCTaHOBI
MaHinynAauin i onepauin. Metoanka npoBefeHHs1 ANCTaHLUIMHMX CeMiHapiB BiOPI3HAETLCA Bif NEKUi GinbLUo iHTepakTu-
BHiCTI0. Y npoueci [1H gouinsHO BMKOPUCTOBYBATW peanbHe MeAuYHe yCTaTKyBaHHS Ta NpOBOAUTM MEBHI MEANYHI MaHi-
nynsauii cnyxadamm nig BigeoHarnsgomM Ta KOHTponem Buknagada. PisHOBMOOM HaBuvanbHMX TENEeMOCTiB € crocTepe-
XEHHS 3a peanbH1MM GiarHOCTUYHUMUM 1 NIKyBanbHUMM NpoLiecamMu, Hanpuknag, CnocTepexXeHHs 3a npoLiecoM onepawii
no kaHanax Bigeo3B'si3ky. Taki BigeodparmMeHTn MoXyTb 30epiratvca y uMdpoBOMY BUMsiAi Ta BUKOPUCTOBYBATUCH Y
nopanblioMy HaB4yanbHOMY MpoLueci. TakuM YMHOM, BUKOPWUCTaHHA cyyYacHux TexHonorin [JH fossonse ontumisysaTu
nicNSAMNIOMHY OCBITY NikapiB, OCKINbKX Aae criyxadyam MOXIMBICTb He TiNbkv oTpuMaTy iHdopMaldito, ane n 3agaTtu nu-
TaHH4, OTpMMaTK BiAMNOBIAb, BUCIOBUTU e€MOLii B pexuMi pearnbHOro yacy. 3acTocyBaHHsi KOMM' IOTEPU30BaHUX MEeToAiB
[H € HeobXigHMM Ans cydacHoi NicnAAMNIOMHOI OCBITY fikapiB Ta NOTpebye LWMPLLIOro BNPOBaAXEHHS.
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3ABE3MNEYEHHA HABYAHHA YYXE3EMHUX CTYOEHTIB Y
MEOUWYHOMY BY3I

Paduenko O.M., Komapuus O./., Ginirok A.J1.

JIbBiBCbKMI HaUiOHaNbHWI MeANYHUI yHiBepcuTeT iMeHi JaHuna Manuubkoro

Y MeanyHin ocBiTi YkpaiHu Bce OinbLioi Barm HabyBakTb NpobriemMu, NoB's3aHi 3 HaBYaAHHAM YY)KE3EMHUX CTYAEHTIB,
sIke Mae NPOBOAMTUCH 3a aHaroriYHUMKU NporpamamMu Ta BUMOramu, LLO i BiTYM3HAHMX. OfHak icHyH0Tb NeBHi ocobnueoc-
Ti, Nnepegycim, MOBHMI Gap'ep Ta iHWa MeHTanbHicTb. CTy4eHT OnaHoBYyE MOBY, sika HE MaTUMe 3acCTOCyBaHHS Micns Ha-
BYaHHS, He € poboYolo Ha MixXHapodHUx dhopymax, He BignoBigae cepro3HumM iHpopmaLiiHim pecypcam Internet. Tomy
BCe Ginbll BaXXNMBUM CTa€ HaBYaHHS CTYAEHTIB Yy>KE3EMHOK MOBOI, ONTUMArbHO — aHrMiNCBKOK, WO BiAKpUBaE €Ko-
HOMiYHi pe3epBu Ans Hawwmx By3iB i 36inbLUye X KOHKYpeHTo3aaTHICTb. Mpobnemu, Aki 3'9BNATLCA NPU BUKNaAaHHI iHO-
3eMHOI0 MOBOHO: NIArOTOBKA AOCTATHBOI KiNbKOCTI aHIMOMOBHUX (haxiBLiB 3 KOXHOIO NpeaMeTy; MiAroToBKa aHrMoMOBHMX
HaB4YanbHUX MaTepianiB i JOKYMeHTaUil; iHopMaLiiHo-peknamHa poboTa ansg HaneXxHoi NoiHOPMOBaHOCTI MNOTEHL-
HUX 3aKOPOOHHMX abiTypieHTiB. KinbKiCTb JOCTYNHMX CTyAEeHTaM Ta BMKIagavyaM METOAMYHMX MmaTepianiB aHrmifncbKow
MOBOK 3HAYHO MeHLLa, HiXX YKpalHCbKOK YM POCINCLKOI. BaxnmBo, WO aHrMOMOBHI MaTepiany NoBUHHI peueH3yBaTUCh
cneuianicraMu-MOBHUKaMW, WO NiABULLYE iX SKICTb, ane CMoBiNbHIOE TEPMIH HAAXOMKEHHSA 00 cTyaeHTiB. Came ons 4vy-
XKEe3eMHUX CTyAEHTIB cnif, LUMPOKO BUKOPMUCTOBYBATU KOMIM IOTEPHI TEXHOMOTrT, afXe Len KOHTUHIEHT 3BUK A0 HaBYaHHs 3
BMKOPUCTaHHAIM pecypciB IHTepHeTy Ta MynbTUMeginHMX 3acobiB. ToMy 0COGNUBO BaXXnMBO Y METOAMYHUX BKasiBKax
ONs YyxesemuiB HaBOAUTK |HTepHeT-agpecu canTiB, ski MICTATL NOTPIOHY ANs onaHyBaHHA MaTepianom iHpopMaLilo Ha
HenprMMITUBHOMY Ta He 3aHaATO CknagHoMy piBHAX. LLle o4HO0 BMMOrOKO € BKIMHOYEHHS Y METOAMYHI BKa3iBKY i Ans CTy-
OEHTIB, | AN BMKNagaYiB AMAAKTUYHOIO MaTepiany, SKMin ANsi HalWuX CTYAEHTIB YacTo € pearibHUM 3 KIiHIYHOT NPaKTUKK,
a AN BMKNadaHHs iHWVMMKM MOBaMM, SiK MpaBuUIO, Mae CTBOPIOBATMCb OKPEMO. XapakTep A04AaTKOBOro AWAAKTUYHOro
marepiany 3anexuTb Bif TeMW 3aHATTA Ta crneundikvi kadenpu, NpoTe came HasABHICTb MOro y MeToaukax 3abesnevye
perynsipHe Ta 060B’A3kOBE MOro BUKOPUCTaHHSA. AKICHI METOAUYHI MaTepiany Yy>K03eMHOK MOBOI JonomaratoTb 3MeH-
WK1t MoBHUI Bap’ep nepegycim BUKNagady.

BrcHoBOK: 0COGNMBOCTIMU METOAMYHUX MaTepianiB AN YyXKe3eMUiB € MeHLUa 3aranbHa KinbkicTb, iHoAi dhopmanb-
HWIA nigxig 0O 3BMYAMHOrO nepeknagy BiTYM3HAHMX 3 BIOCYTHICTHO YCiX HEOOXIAHUX CKNagoBMX; CTBOPEHHA METOANYHMX
marepianiB Ans Yy>Ke3eMHUX CTyAeHTIB € CKnagHMM Yaco3aTpaTHUM TBOPYUM MPOLECOM, SIKMA Ma€ NOCTINHO BOOCKOHa-
NBaTUCH.

Y[K: 614.251:005

nigxig 0o HAMMCAHHA CTYOEHTCBKOI ICTOPIi XBOPOBU TA MO0
METOANYHE 3ABE3IMNEYEHHA

Padyetko O.M., inirok A.J1.. Komapuus O.M.
JIbBiBCbKMIA HaUiOHaNbHWUI MeANYHUI yHiIBepcuTeT iMeHi JaHuna Manuubkoro

IcTopist xBOpo6U Y KNiHiLi - Lie BiaoOpaXeHHs AiarHOCTUYHOIO MOLUYKY, AOKYMEHTALis MpoBeAEeHUX NiKyBanbHUX 3aX0-
AiB, micue 36epiraHHa pesynbTaTiB YCix 06CTEXeHb, MPaBOBUI AOKYMEHT. Y460Ba icTopis XBOPOObU AEMOHCTPYE BMiHHS
CTYAEHTa npauioBaTh 3 XBOPUM, 3aKPIiNme NPaKTUYHI HAaBUYKM i3MKanbHOrO OBCTEXEHHs MauieHTa, OuiHKM Ta aHanidy
MeaWYHOI OOKYMEHTAaLii, BCTAHOBMEHHS MOmnepeaHbLoro Ta KNiHiYHOro AiarHosiB, BUKOPUCTaHHA niTepaTtypu. Baxnuee
3HAYEHHS Mae HanMcaHHSA y400BOI icTOpil XBOPOOM CTyaeHTaMM-CTOMaTONoramm, OcKinibku Le hopMye KIiHiYHUIA nornsg
Ha naudieHTa. Mo3nTnBHa ouiHKa 3 icTopii XBopoOM Mae ByTn YMOBOK OOMNYCKY CTyAEHTa 4O MiACYMKOBOrO KOHTPOSK (ic-
n1T, MO4YIb), @ 3a YMOB He3apaxyBaHHs iCTOpii CTyAeHT 3000B’si3aHUI nepenucaTty ii Ha NO3UTUBHY OUiHKY. [Ins Hanu-
CaHH$ icTopii XBOPOOU [OCTAaTHLO MicsALSs, KONMW CTYAEHT Npauioe 3 XBOPUM, MEAMYHOK AOKYMEHTALlE Ta nitepaTypoto,
Mae npaBo (i Ik Moka3ye NpakTuka, NOBUHEH!) KOHCYNbTYETLCA 3 BUKNagavyeM, ocobnMBO 3a YMOB HAsBHOCTI CYMyTHLOI
naTonorii 4Un ycknagHeHb. [pobnemoto HanmcaHHs icTopii XBopobu € KOMM'loTepHe NepenncyBaHHs IHTEPHETIBCbKYMX ic-
TOPIN, KON CTYOEHT HaBiTb He 3arnagae Ao HUX, YacToTa sIKoro nocTinHO 3pocTae. OgHUM 3 WNSXIB MOAOMAHHS LbOro €
iHOMBIQYanNbHUIA 3aXUCT iCTOPIi XBOPOOW, KONKW CTYAEHT A€ BIAMOBIAI HA NUTAHHSA LWOAO0 XBOPOro, KypaLito AKoro BiH npo-
BOAMB, 3 BCTAHOBIIEHHSIM MPUYMH Ta NPOBOKYHOYMX (DAKTOPIB OCHOBHOI XBOPOOM, Cy4acHNX METOAIB AiarHOCTWKK Ta MiKy-
BaHHSA. [Ipyroto npobnemoto € MeToaMYHMI CYNpoBig Takoro BUAY CaMOCTIHOI KniHiYHOT poboTu. [locBig nokasye, Wo Ha
Kadenpax, Ae CTyAeHTU NUWYTb HaBYarbHi icTopii XBOpoOU, Sk NpaBumno, € MeToanYHe 3abe3neyeHHs, OfHakK SKiCTb Mo-
ro 4YacTo € HeJOCTaTHbLOIO, OCKIfIbKM BOHO 3BOAUTHLCS 4O 3BMYAMHOMO BUKMaAy CTPYKTYpPU Ta CXeMMU iCTopil, 4acTo BiACYyTHI
KpUTEepIi OLiHIOBaHHSA Ta AOMOMiXKHI MaTepianu, siki 6u gonoMaranu CTyAeHTOBI CNPaBUTUCL 3 LM 3aBOaHHSM, BiACYTHI
nocunaHHsl Ha niTepaTypHi J)Xepena Ta canTu, Ha siIKUX CTYOEHT MOXe 3HanTu noTpibHy iHdopMmauit. Le ogHot npo-
6rnemoto € noTpeba BMAINEHHSA roanH ANa HedpopmanbHOI peanbHOT NepeBipKX ICTOPIT, agXe TinNbku TOAI CTyAeHTH peTe-
NbHO BIAHOCATLCH A0 poboTU, kKoNM BavaTb pe3ynbTaTn NepeBipKu.

BucHoBok. HanmcaHHA HaByanbHOI icTOpii XBOpoOW € BaXXNMBMM €TanoM HaBYaHHA CTyAeHTa, KU AeMOHCTPYE nia-
rOTOBKY 00 MPAaKTUYHOI OiAnbHOCTI Ta Mae OyTu 3abe3nedeHe METOOUYHMMM MaTtepianamu, a BUKOHAHHS 1i HANeXHUM
YMHOM Ta 3apaxyBaHHs Mae ByTu KpuTepieM JOMYCKy A0 NiACYMKOBOrO KOHTPOIHO.
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IHOOPMALIWHI TEXHONOIIT Y BUKNAOAHHI BHYTPILLHbOI
MEOULNHU

Padyerko O.M., XakyH I.5., Copokoriyd O.O.

JIbBiBCbKMI HaUiOHaNbHWI MeANYHUI yHiBepcuTeT iMeHi JaHuna Manuubkoro

IHdopmaLinHi TexHonorii y BUKNaAaHHi — e CYKYMHICTb MeToAiB, NPOLECiB i NporpamMmHo-TEXHIYHMX 3acobiB, iHTerpo-
BaHWX 3 MeTol 3060opy, 00OpoOku, 30epiraHHs | BMKOPUCTaHHs iHopMmaLii, ki o6’egHylOTbCS Y MporpamHo-
iHbopMaUiiHMIi, HaBYanbHO-METOANYHUIA, KOHTPOMbHWUIA, HaBYanbHO-AOCHIOHNLBKNIA, OONOMKHUIA Gnoku. MNporpamHo-
iHdbopmaLiiHMi 6nok nogae BigoMocTi Npo kadedpy, AUCUMNAiHY, NporpaMu, BiH YacTKOBO MPeACTaBMNeHWn Ha CanTi
yHiBepcuTeTy. OCHOBHUIA HaB4YanbHO-METOAMYHUIA BNOK MICTUTb TEOPETUYHI MaTepianu, WO YNTaTbCs 3 BUKOPUCTaH-
HSAM MynbTUMEINHMX Npe3eHTaLlin, Ak He MaloTb ByTV NnepeBaHTaxeHi incTpauisMu, Wo Mano gonomaralTb cnpuiMa-
Tn maTtepian. MeToanyHi maTepianu AN CTYAEHTIB Ta BUKNagadiB y cy4acHOMYy CBiTi 0O0OB’I3kOBO MatoTb ByTu He nuwe
y OPYKOBaHiW, ane i B eNeKTPOHHI dopmi, B AKilA po3aatoTbCs CTyaeHTaM Ans CaMOCTiNHOI pobOTH, OCKINbKM NPaKTUYHO
yCi CTyAeHT! MaloTb AOCTYN A0 €NEKTPOHHMX NPUCTPOIB Ta IHTepHeTy. HaByanbHO-MeTOONYHI MaTtepiany TakoX BKITHO-
YalTb CTBOPEHI Ha Kadenpax eneKTPOHHI KHUMM, HaBYarnbHi inbMW. Y BHYTPILLHIA MeguuMHI HakbinbL AoLiNbHO cnig
BMKOPWUCTOBYBATU €MNEeKTPOHHI BideodinbmMu, KHUMM, atnacu, UndpoBsi AUCKK i3 onNMcaMy HalcCy4vacHiWnX, 4acTo iHBa3nB-
HUX, METOAIB JOCNIOKEHHS, OCKINbKM MaTepianbHa 6a3a cy4acHUX NpakTUYHUX 3aKnagiB OXOPOHU 340POB’S YacTo He Jo-
3BOMISIE pearnbHO BiABigaTK yci NpoLeaypu 3a HaBYanbHUM NiaHoM (Hanp., KopoHaporpadisi, CTEHTYBaHHS, LUYHTYBaHHS,
KoMMoTepHA Tomorpadis). KoHTponbHWUiA 6rok MiCTUTL MaTepianu ANS NOTOYHOro Ta MiACYMKOBOIO KOHTPOMI, Y TOMY
yuncni, 6a3n TectiB «Kpoky». He MeHLW BaxnNuBMM € HaBYanNbHO-AOCNIOHULBKUA ONOK, siknii 3abesnevye cynposig 4O BU-
KOPUWHHSI CTYOEHTOM SIK CTaHAapTHOI CaMOCTINHOT po60oTK, Tak i nepwmnx gocnigHnUbKnX pobiT. BiH Mae BknovaTn Tema-
TUKY TBOPYMX 3aBAaHb, pedpepaTiB 4O KOXHOIO NPaKTUYHOrO 3aHATTS, a TaKoX OKpecnoBaTh cdepy AOCTYMHUX CTYAEHTY
HaB4YanbHO-JOCMIAHMX 3aBAaHb. BnacHa negaroriyHa npakTuka nokasye, Wo MynbTUMeaiiHi MmaTepiany BUCTYNIB cTyae-
HTIB Ha kadeapanbHUX KNiHIYHUX HAayKOBO-NPaKTUYHUX KOHMEPEHLIAX € Hanbinblw SCkpaBMMKM Ta MOTUBYHHYUMU NpU-
Knagamu i MoOXyTb cryryBatu 4o6pvM intocTpaTMBHMM MaTtepianoM nig Yac NpoBeAEeHHS NPaKTUYHUX 3aHATb. [onomix-
HUI GNOK HamMoBHIOETLCS BiAeo-, aydio-, MynbTUMEAIMHAMMN MaTepianaMmn Ta eneKTPOHHMMM NocibHMKaMu, maTtepianu
SKMX MOXHa OnpauboBYBaTW Ha NMOPTATUBHUX NPUCTPOSX (TenedoH, cmapTdopH, HeTOyYK, Oykpiaep Towo). Ans 3abes-
NMeYeHHs camoCTiiHOT pobOoTU CTyAEHTIB iM NPONOHYOTLCA MOCUMNAHHS Ha ENEKTPOHHI pecypcu, Aki MOXyTb ByTu Bukopu-
CTaHHi.

Y[K: 378.147.88

OPIrAHU3ALNA CAMOCTOATENIbHOU PABOTbI CTYAEHTOB- 5
CTOMATOJIOINoB HA KA®EAPE MNPOMNEAEBTUKU BHYTPEHHEU
MEOWUWHDbI

Xarrokos A.A., bepesyukuti B.W., KpagueHko A.U.
'Y QHenponeTpoBckas MeanumHckas akagemmsa M3 YkpauHbl, . [JHenponeTpoBck, YkpavHa

Kadbegpa nponegeBTUkM BHYTPEHHEN MeAUUMHbI B CUCTEME BbICLLENO MeAULIMHCKOro obpa3oBaHus TpaguLMOHHO
SABNSETCs Bedyllen B CTAHOBMEHWM cTomaTtornora kak Bpaya. ViMeHHo aTa kadefpa B TedeHue Tpex net obecneunsaet
OyayLliero Bpaya-ctomartosiora 3HaHUsMU U HaBblkamMu, OTAMYaLWUMK ero oT AaHTUCTa (cneumanuncta co cpeaHum cne-
umanbHbIM obpas3oBaHveM). B coBpeMeHHbIX YCrnoBmuax pedopMmMpoBaHUsS CUCTEM 34pPaBOOXPAHEHNS U MEAULIMHCKOro
obpasoBaHns Bce Gonbluee 3HaveHne npuobpeTaeT camocTosTenbHas paboTa cTydeHTa, AOMs KOTOPOW B y4ebHbIX
nnaHax Bo3pacTaeT rofd oT roaa. lNoaTomy KOHeYHbIV ycnex obpa3soBaTenbHOro npouecca Bce 6onblue u 6onblue 3asu-
CUT OT NPOAYyMaHHOW OpraHn3aummn camocTonaTenbHon paboTbl CTyAeHTOB. O MEKTUBHOCTb CAMOCTOATENBHOW PaboThl B
nepByl0 oyepedb 3aBUCMT OT HecKonbkux daktopoB. lNepBoe: onTMMU3auMsl mMatepuana, BblIHOCMMOrO Ha CaMoCTOSi-
TenbHOe MU3yYeHUe C Lienblo CornacoBaHus C TeMaTUKOW NEKLUMOHHbBIX U NPaKTUYeCckux 3aHATUA. PasymHoe gononHeHne
N oTcyTCcTBME Ay6nupoBaHusi 3TX MaTepuanos obecneuvBaeT adhdeKTMBHOE pacrnpederneHne BpeMeHu, 3aTtpaymBae-
MOro CTyAEHTOM Ha noAaroToBky. Bropoe: obecneyeHune ctygeHta yvyebHbiMM nocobusmu ona camoctosTensHown pabo-
Tbl. 3agaya pelwaeTcs npefocTaBneHneM CTyaeHTaM B 3NEeKTPOHHOM Buae yy4ebHbIX matepuanoB kak vepes kadef-
panbHyl0 CTPaHUYKy canTa, rae MOXHO ckayaTb MyrbTUMeauiHble nekuun, 6ady TectoB U meToanyveckne paspaboTku,
TaK N HENOCpPeACTBEHHO M3 PyK cBOero npenogasartens. Kadeapa obecneumsaeT CTyAeHTOB y4ebHbIMK Braeodunbma-
MW, B TOM uncre n cobCTBEHHOrO NpousBoAcTBa, Habopamu ayamosanucen 3BykoB paboTel cepaua v nerkux, goTo-
atnacamu ¢ doTorpapusMn CcUMNTOMOB 3aboneBaHWN, HEKOTOPbIMA TECTUPYIOWMMU 1 0ByyarowmMm nporpaMmmamMm.
TpeTbe: NoaTanHasi cucTema KOHTPOIS BbINOMHEHWS MnaHa cCaMoCTosiTENbHON paboTbl CTyAeHTamy NO3BOSSIET HE TOMb-
KO CTUMYnUpoBaTb UX K yyebe, HO U CBOEBPEMEHHO BHOCUTbL MO pe3ynbTaTaM Takoro KOHTpons Heobxoaumble M3MeHe-
HVMa B opraHu3aumio obecneyeHms y4ebHoro npouecca. NpoBoaMMoe NepuoanMYeckn aHOHMMHOE aHKeTUpoBaHue CTy-
OEHTOB MO3BONSAET y4nTbiBaTb MX MHEHME, YTO TakkKe MO3UTUBHO CkasbiBaeTcs Ha apdeKTUBHOCTU 0BpasoBaTenbLHOro
npovecca.
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IHPOPMALUIA AnA ABTOPIB

3 MeTo AOTPUMAaHHSA MKHApOAHWUX NpaBus 0opMieH-
Hsl, aBTOpaM pEKOMEHZYETbCs O3HalioMuTucs 3 “EaUHMMM BuMo-
ramm pgo Pykonucie ans  biomeanuHux XKypHaniB” Ha
www.icmje.org.

Y SIKOCTi HeBiA'EMHOI YacTMHM npouecy ny6nikauii, aBTo-
PV, PELEH3EHTH i pefakTopu MOBWHHI NOBIAOMUTM Npo ByAb-sKi
KOH(MNIKTM  iHTepeciB | HagaTM pgeTanbHy iHdopMalito,
nianucaswm gopmy 3assu npo Cnyxbosy ETMKy Ta Hagicnaswm
ii Ha agpecy pepakuii XypHany. ABTopu pykonucie 3060B’s3aHi
noBaXxaT MnpaBoO MpMBATHOCTI nMauieHTa. [lepea noyaTkoM
OOCNIMKEHHA MaUiEHT MOBMHEH 3anoOBHWTK i po3nucaTucs y
dopmi 3asBu npo IHdhopmoBaHy 3roay. [lo cTaTTi 4OAAETLCS akT
€KCrnepTHOI KOMicii Npo BiaCyTHICTb KoHMiAeHUiHOI iHdopMaLii
Ta HanpaeBfeHHA YCTAHOBW. B HampaBneHHi 3acBig4vyeTbcs, LWO
)KOAHa YacTuHa pykonucy He 6yna ony6nikoBaHa i He MpuAHATa
[10 APYKY iHWWMW BUAGHHAMM.

CraTTi nyb6nikyloTbCa  YKPAiHCbKOI, pocificbkolo abo
QHI/INCbKO MOBaMW. ABTOPCbKWMI OpWriHan MOAAETLCA Y ABOX

OKpeMux CTOpiHKax 6e3 ckopoyeHb. ABTOpK MoAatoTbes 3a abet-
KO0, CroYaTKy [Kepena Kupwuvueto, noTiM natuHuueto. MNocu-
NaHHS Y TeKCTi Mo3HayaloTbCa undpamu y [KBagpaTHux] ayx-
kax. Mopsiaok ochOpPMEHHs CrUCKY NiTepaTypu: Anst MOHorpadii
— [Mpi3BuLle, iHilianM. Hassa KHUrK. Micue BMAAHHS: BUAABHWUL-
TBO, PpiK BuAaHHA. KinbKiCTb CTOpPIHOK; ANns  XypHanis —
Mpi3BuLle, iHiyiann. Ha3sa ctatTi. Hasga xypHany. ToM, HOMep.
PiK: CTOpiHKK, Ha SIKMX BMiLLEHO CTaTTIO.

OnHoYacHo, aBTOpW HaAaloTb MOBHWIA Mepeknaj TeKCTy,
MiAPVUCYHOUHMX MignuciB i TabnuMyHWX MaTepianiB aHrminCbKo
MOBOIO. Y nepeniky BUKOPUCTAHOI liTepaTypu MOCUIIaHHS, HaBe-
[EHi KUPUNULEIO, TPaHCNITEPYIOTbCS i3 3aCTOCYBaHHAM Nporpa-
mu “Trans 1.02"” abo nogibHMx nporpam.

Yci pykonucu >XypHasy peLeH30BaHi He3aneXxHWMu ex-
cnepTtamu. Mpoueaypa peLeH3yBaHHS BKIIOYAE NepeBipKy CTaTTi
NpOTArOM [BOX TWXHIB [ABOMa Creuianictamu, npu3HavyeHnMmn
pefakuiiHolo pafiolo. PyKoOMnUC i3 peueHsielo HaACUMNa€ETbCs aB-
TOpY AN BHECEHHS KOPEKTUB nepef OCTaTOYHWM MOAAHHSAM

NPUMIPHMUKAX, WO CKNaAaloTbCs i3 OCHOBHOMO TeKCTy (CTaTTs —
15 ctopiHok, ornsig — 20 CTOPIHOK, KOPOTKE MOBIAOMIEHHS — 7
CTOPIHOK); cnucky nitepatypu (ctatTi — go 20, ornsian — go 50,
KOPOTKi MoBigoMneHHa — A0 15 mxepen); Tabnuub; intocTpadii
(He 6inblie 4); Ha3B PUCYHKIB; aHOTaUil YKPaAIHCLKOL,
POCIMCbKOO Ta aHrnicbkolo MoBaMu (opieHToBHO 250 cniB), wo
MOBWHHI MIiCTUTU OOI'pyHTYBaHHSI METM, MaTepianiB Ta MeToAiB,
pesynbTaTv AOCNIAXKEHHS.

Ha nepwii cTopiHUi 3asHauatoTbea: wuhp YIOK;
npi3BvLL@ aBTOPIB, iHiLlianM, HAyYKOBi CTYNeHi Ta 3BaHHS; Ha3Ba
CTaTTi; YCTaHOBK, fie NpaLioloTb aBTOPK, MICTO; KIIOYOBI CloBa —
Bia 5 no 10 cniB abo cnoBOCMOyYeHb, WO PO3KPUBAKOTb 3MICT
cTaTTi. Ha3Ba CTaTTi pOCifCbKOI, YKPAiHCbKOIO Ta aHriNCbKOK0
MOBaMM MOBMHHA OyTn cTucnoo i He nepesuwyBatn 120
cumBoniB. MMiA3aroNoBOK € NPUIHATHUM. TeKCT CTaTTi MOBWHEH
6YTW CTPYKTYPOBaHWIN HAaCTYMHWUM YMHOM: BCTYM, MeTa, MaTepian
i MeToam, pesynbTaTi Ta BUCHOBOK. Ha OCTaHHIl CTOpIHLI TeKCTy
BMACHOPYYHi NignucK BCiX aBTOpiB: Mpi3Bule, iM'A Ta no-
6aTbkoBi, nowToBa agpeca, HoMmepu TenedoHiB (cnyx6oBui,
[OMaLLHiN), 33 SIKUMK pepakuis Byne KOHTaKTyBaTy i3 aBTopamu.
Mogatoum cratTio A0  pedakuii, aBTopyM TUM  CaMUM
NiATBEPAKYIOTb  OpUriHanbHiCTb  poboTu. Le o3Havae, LwWwo
aBTOpCbKi NpaBa abo 6yaAb-AKi iHWI NpaBa BMACHOCTI TPeTixX oCi6
He nopyuwyloTbes. lMianMcamMn aBTOpU 3acBiavyloTb, WO KOAHA
YacTuHa pykonucy He 6yna onybnikoBaHa i He MpuiHATa Ao
OPYKY [HWWMMW BUAAHHAMW. TeKCT APYKYETbCA WpUPTOM He
MeHwe 2,8 MM Ha 6inoMy nanepi 4Yepes ABa iHTepBanu, Ha ap-
Kywax cdopmaty A4 (210x297 mMM), nons 3 ycix 6okis no 20 MM.
KpiM ABOX po3ApykOBaHMX KOMii, MaTepian NoTpibHO HaaaTu Ha
KOMMaKT-ANCKY, TEKCT CTaTTi noBuHeH 6yt y dopmati Microsoft
Word. JlaTWHCbKi TepMiHK, IHLIOMOBHI CnoBa MOBWHHI 6yTu
HaApyKoBaHi KypcvBOM. TiflbKM 3aranbHOBXWBaHI CKOPOYEHHS
MOXYTb MoAaBaTncs 6e3 nosicHeHHs. CKOPOYEHHS Y Ha3Bi CTaTTi
He € NPUNHATHUMK. Bci BenMUMHM NpuBoasTbCs B ognHuusx CI,
OfHaK AOMYCTUMUMM € W iHLWI 3aranbHOBXMBaHI MO3HAYeHHs Ta
oanHuui BumiptoBanHs (I, min., h, C, Da, cal). Intoctpauii (pu-
CYHKW, oTorpadii) noBuHHI 6yTM nNpoHyMepoBaHi. Hazewu
PWUCYHKIB MOBWMHHI 6YTW HaApyKOBaHi Ha OKpeMiit cTopiHui. Ma-
JIIOHKWN MOBWHHI 6yTW BMKOHaHI 3 BUKOPWUCTAHHSAM iHCTPYMEHTIB,
OOCTYNHUX Yy TEKCTOBMX peaakTopax abo B Excel. ®dotorpadii
NOBUHHI 6yTN BMCOKOSIKICHUMKU. Tabnuui po3MillytoTbCs Ha OK-
peMMUX apKyLllax, HyMepyrTbCsl MOCMIAOBHO, KOXHA CTOpiHKa
CyNpOBOMKYETLCA KOPOTKMM 3arofloBKOM. PUCYHKM € AOMOBHEH-
HAM A0 TeKCTy CTaTTi i He MOBWHHI MOBTOPIOBATK iH(OpMaLlii,
noJaHoi y pykonuci. Ha 3B0OpOTi pUCYyHKiB ONiBLEM CTaBNSATb iXHi
nopsiAKOBI HOMepM, 3a3HayaloTb Mpi3BuULLE MepLoro aBsTopa,
CKOpOYeHy Ha3By cTaTTi. CnMcok niTepaTypu 0OpPMIIOETLCS Ha
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CTaTTi A0 pefaKLuii XXypHany.

Micna ny6nikauii cTaTTi aBTOpn NepeaaloTb aBTOPCbKi
npaea pepakuii XypHany. Pefakuis 3anuwae 3a coboio npaso
3MiHIOBATM i BUNPABASTU PYKOMNWUC, OAHAK BHECEHI KOPEKTMBMK He
MOBMHHI 3MiHIOBATW 3arasibHOro 3MiCTy Ta HayKOBOIO 3HAaYeHHs
CTaTTi.

3anyyaloum A0 AOCNIMKEHHS NaLUiEHTIB, aBTOpPU HeCyTb
BIiAMOBIJANbHICTb 3@  BMKOHAHHA  €TUMYHMX  CTaHZapTiB
lenbciHkcbKol geknapadii 1975 i3 nonpaeskamu 2005 poky. Pyko-
MMC NOBUHEH MICTUTW HACTYMHMWIA NYHKT: “Mu 3asBASEMO, WO Nig
yac [OCNiMKEHHs npaBa MauieHTiB 6ynM  BpaxoBaHi Yy
BignoBigHOCTi A0 BuMMOr [enbCiHKCbKOi  KOHBeHUii”.  lMpu
BMHMKHEHHI CYMHIBiB LOAO BiAMOBIAHOCTI PyKOMMCy A0 BUMOT
lenbciHkCbKOI  Aeknapadii, aBTopu  6yayTb  3000B'A3aHi
BiA3BITYBATUCA MNP0  CYMHIBHi  aCcnekTW  AOCHIIKEHHs i
06rpyHTYBaTV NiacTaBy CBOro Nigxoay.

SKWO AOCNimKEHHSI BUKOHYETbCS 6e3 3any4yeHHsi nabo-
PaTOPHUX TBApWH, PYKOMMWC MOBUHEH MICTUTU HACTYMHWUI MYHKT:
“"Mu 3a8BNSEMO, WO MU HE MPOBOAVMMO AOC/IMKEHb HA TBapW-
Hax”. [ocnimkKeHHs, sKi MpoBOAATbCS Ha TBapuHaX, MOBWHHI
BiabyBaTUCS y BiANOBIAHOCTI i3 BCTaHOB/IEHNUMM
iHCTUTYLLIOHaNIbHUMN  HOPMaMy  BUKOPUCTaHHS  nabopaTopHux
TBapuWH. HayKoBLi MOBWHHI KepyBaTUCA MPUHLMMAMWU FYMaHHOIO
CTaBNEeHHs [0 TBapwWH, WO BWKOPUCTOBYIOTLCA B Aocnigax.
HeobxigHO nofaTu HacTynHy iHgopMauilo: BUA TBapuWH, reHe-
TUYHUMIA CTaTyC: NiHis (3riAHO NpaBWUi CTaHAAPTHOTO MO3HAYEHHS
NiHi nabopaTopHUX TBapwWH); KaTeropis nabopaTopHUX TBapuH
abo ix MikpobionoriyHMit CcTaTyc; Maca Ta Bik TBApUH Ha NMo4YaTKy
eKCrNepuMeHTY; KapaHTMH abo TpuBanicTb nepioay akniMmaTmsauii
niA Yac nepeBe3eHHs TBApUH Ha BENWKi BiACTaHi; YTPUMaHHSA
TBApWH NiA 4ac eKCnepuMeHTy (napameTpu MIKpoKniMaTy, Tem-
nepaTypa, BOMOriCTb, O6'€EM NOBITPS, CBITIOBUI peEXWUM, TUM
KNiTKM, TN niacTunku). ABTOPM  MOBWHHI  NiATBEPAUTM
BiAMOBIAHICTb HOpMaTMBaM YTPUMMaHHS Ta rodyBaHHS TBapwH
(EBponelicbka KOHBEHLiS MO 3axUCTy XpeGTOBMX TBApWH, LIO
BMKOPUCTOBYIOTbCS 3 eKCrepUMeHTanbHOK abo iHLWOo MeTol. —
Crtpacbypr, 1986), HasiBHIiCTb cepTudikaTy $SKOCTi, a TaKoX
noBiOMUTU [Kepeno HabyTTs TBapuH. HeobxiaHo onucaTu BCi
npouenypu, sIKi BUKOHYIOTbCA Ha TBAapWHi, 403K rpenaparis, LWo
BBOAWNUCS, XipYPriyHi BTpyYaHHs Ta iHLI Aii, @ TakoX BiAMITUTH
BMKOPWUCTaHHS Mpu LIbOMy MeTOAiB aHecTesii (auB. iHdopMaLito
npo Mpasa JltoanHu i TBapuHu).

Lli npaBuna nowmpoloTbCs Ha BCi BUAN PYKOMNUCIB, Y TO-
MY YMCAi CTaTTi, KOPOTKi AOMOBIAi, KOMeHTapi A0 KIiHIYHUX BK-
npobysaHb. Pykonucy, siki He BignosigaloTb UMM BuMoram, 6y-
OyTb NOBEPHEHI aBTOpaM Ansl KopekKLii.
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Information for authors

In order to comply with the international regulations,
the authors are strongly encouraged to consult the “Uniform
Requirements for Manuscripts Submitted to Biomedical Jour-
nals” at www.icmje.org.

As an integral part of the publication process, the au-
thors, reviewers and editors are required to confirm whether
they have any conflicts of interest to declare, and to provide
details of these in the following Conflict of Interest State-
ment Form. The authors of the articles will respect the pa-
tients’ right to privacy. Upon the familiarization with the
abovementioned details, the patient must complete the
Standard Statement of Informed Consent Form. The lack of
confidential data must be certified by the act of expert
committee attached to the article. The referral from the cor-
responding establishment with the statement that neither
part of the suggested research has been published or ac-
cepted for publication in other journals must be sent with it
as well.

Articles in Ukrainian, Russian or English are accepted
for publication in The Medical and Ecological Problems. The
article is submitted to journal in two copies. The article com-
prises the text of the research (15 pages for articles, 20
pages for reviews, 7 pages for brief reports); the list of cited
literature (20 positions at most for articles; 50 positions at
most for reviews; 15 positions at most for brief reports); ta-
bles, figures (no more than 4); legends and captions; sum-
maries in Ukrainian, Russian and English (approximately 250
words) providing the arguments in support of the aim of the
research, explanation of materials and methods, the results
and conclusions.

The first page contains UDC code, author’s record
(name, initials, scholar degrees, title, the title of the article,
institution, city) and keywords — from 5 to 10 words or
phrases revealing the content of the article. Title of the pa-
perin Russian, Ukrainian and English should be concise, it
must not exceed 120 characters. A subtitle is acceptable.
The text of original papers must be divided into paragraphs,
including introduction, the aim of the research, materials and
methods, results and conclusions. The last page must be
manually signed by author(s) of the article, featuring first
name, last name and patronymic, address, telephone num-
bers (office, home) for Editorial office to keep contact with.
By submitting a paper to the editor, authors thereby confirm
the original form of the articles, which means that the copy-
right or any other property rights of the third parties are not
violated. The author(s) sign the article thereby certifying
that neither part of the suggested research has been pub-
lished or accepted for publication in other journals. The text
of the manuscript must be in printing type no less than 2,8
mm, double-spaced, on A4-size sheets (210x297 mm);
margins from each side — 20 mm. Along with 2 printed cop-
ies, the manuscript is provided in Microsoft Word format on
electronic media. Latin notions and foreign words must be
typed in italics. Only common abbreviations may be left un-
explained. No abbreviations are acceptable in the title. All
values are set in SI units; however, other generally used ab-
breviations and units (I, min., h, C, Da, cal) are also ac-
cepted. Figures (drawings, photographs) must be numbered.
Figure captions are to be printed on a separate page. Draw-
ings should be prepared using tools available in Word proc-
essors or in Excel. Photographs must be of high quality. Ta-
blesshould be on separate sheets, numbered consecutively
and headed by a concise title. Figures are adjuncts to the
text and should not repeat material presented therein. On
the reverse side of the figures it is necessary to write with a
pencil their sequence numbers, name of the first author and
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the short title of the article. The list of cited literature is pro-
vided on a separate page without abbreviations. The authors
are stated in alphabetical order, at first the sources in Cyrillic
alphabet, then in Roman alphabet. The references in the
text are indicated in [square] brackets. The cited works are
to be compiled in the following way: for monographies —
Name, initials. Book name. Place of publication. Publishing
house, year. Total number of pages; for journals — Name,
initials. Article name. Abbreviated name of journal. Volume,
number: pages containing the article.

At the same time the authors provide full translation of
the article’s text, picture captions and table materials into
English. In the list of references, the Cyrillic positions must
be transliterated with the use of “Trans 1.02” or similar
programs.

The original papers are peer-reviewed. Usually editorial
staff chooses two readers who review papers during two
weeks. The manuscript with review is sent to authors and
after being corrected is delivered to editorial office for final
acceptance.

Upon publication of the paper, the authors transfer the
copyright to the Editorial office of the journal. The Editorial
office reserves the right to alter and correct the manuscript
considered for publication in the way that will not change its
overall content and value.

When reporting experiments on human subjects, au-
thors should indicate whether the procedures were per-
formed in accordance with the ethical standards of Helsinki
Declaration of 1975 as revised in 2005. Therefore the manu-
script must include the following clause: “We declare that
during research the rights of patients were taken into con-
sideration according to Helsinki Convention”. If doubts for
that matter arise, the authors must account for the doubtful
aspects of the study and explain the reasons for their ap-
proach.

If the research does not presuppose experiments on
laboratory animals, the article must include the following
statement: “We declare that we do not perform research on
animals”. When reporting experiments on animals, authors
should indicate whether the institutional and national guides
for care and use of laboratory animals were respected. The
authors must follow the principles of humane attitude to
animals used in experiments. They must submit the follow-
ing information: type of animals, genetic status: the line (ac-
cording to standard rules of defining the lines of laboratory
animals); the category of laboratory animals or their micro-
biological status; weight and age of animals at the beginning
of the experiment; quarantine or acclimatization period dur-
ing transportation over long distances; maintenance condi-
tions during the experiment (microclimate parameters, tem-
perature, humidity, air volume, light conditions, cage type,
type of bedding material). The authors must prove the com-
pliance with normative standards on animals maintenance
and foddering (European Convention for the Protection of
vertebral animals used in experiments or other purposes. —
Strasbourg, 1986) and provide the information as to the ac-
quisition source of animals, as well as the quality certificate.
It is necessary to describe all procedures performed on ani-
mals, introduced doses of medications, surgical interventions
and other actions, the use of anesthesia methods (See
Statement of Human and Animal Rights).

The abovementioned requirements must apply to all
original papers, including original research, brief reports,
case reports and also for comments on clinical trials.
Manuscripts that do not meet these requirements will be
returned to authors for correction.
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