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®PAKIIUS U3THAHMS: BEPIIMHA AMCBEPTA

H.U. Aonyuanckuii

XapbpKOBCKHI HallMOHANIBHBIN yHUBepcuTeT uM. B.H. Kapasuna

PE3IOME

PaccMoTtpens! mpo0aeMbl KIMHUYECKUX HPMIOKEHHH (paxkumy m3rHaHUs. JlokaspiBaeTcs, 4TO (pakmus u3-
THaHHUSA MOXXET OBITh MCIIOJIb30BAaHA B 3a/ladyaX JHATHOCTHUKH TOJIBKO B CHCTEME COBOKYIHOCTH JPYTHX MOKa3aTe-

JIel CUCTEMBI KPOBOOOpAIIICHHS.

K/IFOYEBBIE C/IOBA: dhpakuys usrdanus, GU3vosorus, NaTojaorus, JMarHoCTUKa

Opaxkuus nsrnanus (EF) — onun u3 Hanbonee
yIOTpeOUMBIX TOKa3aTeneld HacOCHOW (YHKIUH
cep/ua, eaBa M He JOBEACHHBIA A0 YpOBHS (de-
TUIIW3anud. TpyAHO HaWTH paboTy, B KOTOPOM
OH He OBbLIT OBbI HCIIONIB30BaH KAaK OJIMH U3 KJIACCH-
¢ukanmoHHbIX npusHakoB [1, 8, 11, 15]. Hus
IpUMepa HECKOJIBKO OTYETOB IO MHOTOLIEHTPO-
BBIM HCCJIEJOBaHUSAM CEpPJeUYHO-COCYAMCTHIX Jie-
KapcTBeHHBIX mpemaparoB. SAVE — manuentst
nocie nepeHecenHHoro nHpapkTa Muokapna ¢ EF
menee 40%, SOLVD — ¢ umemuueckuMm U He-
HMIIEMUYECKUM IOBpeXAcHUEM Muokapaa u EF
menee 35%, GESICA — ¢ xopoHapHBIM CHHIpPO-
MoM B koroprax ¢ EF Oonee m menee 35%,
TRACE — n1nocne mnepeHeceHHOro uHpapkTa
muokapja ¢ EF menee 35%, ELITE — ¢ EF menee
40% kOpOHApHOTO M HE KOPOHAPHOTO reHesa [2].

Ectb nckirouenus. B otuere PaGoueli rpymms
10 JIUAaCTOJIMYECKONW CEPIEYHON HENO0CTaTOYHO-
ctu EBpormeiickoro oOrmecTBa Kapauoaoros [16]
EF xak kpuTepuii CHCTONMYECKOH (QYHKIUH Jie-
Boro xkemynouka (LV) yuuteiBaeTcst ogHOBpe-
MEHHO C HHIEKCOM €ro BHYTPEHHEro KOHEYHO-
JUACTOIIMYECKOT0 pa3Mmepa. VckimoueHus, K co-
JKaJICHHIO, TIOJITBEPKIAIOT MPaBUIIO.

3amavya myOJMKanuK mokasark, uto EF cuib-
Has BEIllb B yMEJIBIX pyKax.

Heppunuyua. Opaxius W3rHAHUS — OAWH U3
nokazarene ynaproi ¢pyuknuu LV. Beraucinser-
¢ 10 ipocToit hopmyiie [3]

EF = (EDV-ESV)/EDV,
rae EF — dpakuus m3raanmsi, ESV — xonedno-cu-
crommueckui 1 EDV — koHeYHO-THMaCcTONNYECKUI
BHyTpeHHHEe 0o0Bvembl LV. EF — Benmnumna 6es-
pa3MepHas. BeipakaeTcst B yCIOBHBIX €IUHHIIAX,
i, Oynydn nmomHoxenHoilt Ha 100%, — B %. B
3TOM opMyIe uncauTeb SV — yaapHBIH 00beM
n notomy EF mpezncraBnser coboit oTHOmIeHHE
SV k EDV. bynyun mokazaTeiieM OTHOCHTEIb-
HBIM, OHa HE 3aBUCHUT HH OT Pa3MepOoB Cep/Ia, HA
ot EDV u ESV mnopo3ns. Kakoro 651 pasmepa He
OBLTH cepala W KakKuM OBl HE OBLTO WX KOHEYHO-
JMacToIndecKoe HarojiHeHue, nmo EF onm como-

cTaBUMBI Ipyr ¢ apyrom. EF, kak ygapHbIi Ioka-
3aTellb, YaCTHYHO XapaKTepu3yeT HACOCHYIO0 (QyH-
KIMIO cepana. DPGeKTUBHOCTh KPOBOOOPAIICHUSI
OTIpeieNIIeTCs] MHUHYTHBIM O0BEMOM, pPaBHBIM
Mpou3BeeHNI0 SV Ha 4YacToTy CepAEYHBIX CO-
kpamenuii (HR). EF pomunacek Gnaromapsi BHE-
pPEHHIO B KIMHUYECKYIO IPAaKTHKY 3XOKapIuo-
rpadum, KOrna CTald JOCTYINHBIMH H3MEpCHHS
peasbHBIX pa3MepoB Kamep cepaua. Mcropuyecku
Ooyee paHHHE TMOKA3aTeNH — yIAPHBIA U MUHYT-
HBIN WHICKCHI [8].

EF u memoouueckue monkocmu. OCHOBHOU
npobiyieMoit B omnpeneneanu EF sBnsieTcst BbIOOD
paIoOHANIBHOTO METOIa U3MEPEHUS XapaKTePHBIX
pasMepoB ToJIOCTH (nuameTrpoB) LV u reome-
TpUUecKoi Monenu ero Gopmel. LV umeer ciox-
HYI0 (QopMy, U3MEHSIEMYI0 B CEPJIECYHOM IIHKIIE.
Hcnonb3yemble MOJen, HEOOXOAUMBIC LIS TIO-
ctpoenusi Gopmyn, npome. [lorpemHocty, cBs-
3aHHBIE C MOJIETUPOBAHUEM, 3aBHUCSIT OT CTENECHH
yrpouieHus: peanbHol Qopmel. [Ipumep — mpo-
croil pacnpocrpaHeHHbld MeTon Teiixons3. Ilo
3TOMY METOJy M3MepSEeTCsl TOJNBKO OJWH TOIe-
peuHbIi AuameTp (B MM WIM CM) BHYTPEHHEH
nonoctu LV. O6bembl (B MII) HAXOASTCS B COOT-
BETCTBUH ¢ (hOpMYJIaMHu:

ESV=7.0ESD?/(2.4+ESD)
EDV=7.0EDD?(2.4+EDD).

Her comuenuii, smnupuueckas mojeinb. Heko-
TOPBIA cheponTHBIN aHATIOT — JINHEHHBIA pa3zMep
B KyOe. Bre 3aBucumocTH oT ko3ddunrenta. B
manHoM ciydae 7.0/(2.4+ESD) wimu 7.0/(2.4+
EDD). EF 3mece — HEKoTOpass mMepa pearbHOTO
MIOJIOXKEHUS BELIEH, HO HE caMo IOJOKEHHUE.
OCTOpPOXKHOCTh HY)KHA Jake B JAMHAMUYECKOM
KOHTposie ciydvas. HaOmromaemoe yMeHbIEHHE
EF Moxer OBITh KaXXyIIUMCS, paBHO, KaK U yBe-
nnueHune. Ecnu M3MeHeHus B mpejenax OnIHOOK.
Tema He nucuepnbIBaeTcsi cPepoOUTHBIMH MOJICIIS-
MH. OJUTUTICOUIOBHIHBIE MOTYT JaBaTh JAJICKHE
OT PEATBHOIO IIOJIOXKEHUSI BEIIEH pe3yNbTaThl.
bena eme, B cuctony — oziHa, B AMACTONy — JApY-
ras gopma. MeTo/bl onpe/ieNieH s YAapHbBIX IO0-
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kazarene LV, ocHOBaHHBIE Ha U3MEPEHUSIX €ro
JMHEHHBIX Pa3MepoB, HE TIO3BOJSIIOT OLICHUTD,
Kakas 4acTb KpOBM BbIOpachIBaeTcsi B aOpTy, Ka-
Kas - B JeBoe npenacepaue. [Ipu naromornueckux
COCTOSIHUSIX COOTHOILEHMS 3TUX OOBEMOB H3Me-
HSIOTCS Jake OT LMKJIA K IUKiIy. B mocnennue
roJpl MOJy4ar0T PaclpoCTpaHEHUE YIbTPa3BYKO-
BbI€ MPHOOPH! C MHOTONIO3UIIMOHHBIM CKaHUPOBa-
HUEM cepira u oO0pabOTKON pe3yiIbTaTOB U3Me-
PEHUI KOMIBIOTEPHBIMH CUCTEMaMH C HCIOJb30-
BaHMEM METOJa KOHEYHBIX 3JeMEHTOB. Mozenu-
poBanue (GopMBI 3mech HaMHOTO 0Oojiee TOYHOE.
[Ipo6nema, onHaKo, OCTaeTCs, TaK KaK CyIIECTBY-
€T MHOT'O APYT'HX MOJBOIHBIX KAMHEH.

OpvH U3 AOCTYIHBIX HEMHBA3UBHBIX METOJOB
pelieHus 3afadyd OCHOBaH Ha MHCIOJIb30BAHUU
sadpdexra [Jommepa [14, 17]. Meron mo3BossieT
HalTH 00BEMHYIO CKOPOCTH (IIPOM3BENIEHUE CKO-
pOCTH Ha IJIOMAAb MPOCBETa) Kak (PYHKIIHIO
BpeMeHu. MHTerpan no cucrone pasedH SV. Ecmu
CKOPOCTb H3MEpsETCSI Ha BBIXOAE B aopTy, B
0omBIIION KPYT, OTy4aeM OCHOBHON SV, eciu Ha
BBIXOJIE B JIEBOE NPEACEPANE — PEryPrUTaHTHBIM.
PaznenuB xaxnaplii Ha OIIEHEHHBIA TOMOTpadude-
ckum MetonoMm EDV, monygaem EF B Gompmioit
KPYr U PErypruTauuu. JTO JaeT BO3MOXKHOCTh
monmHee oOleHuBaTh 3pdexTuBHOCTE LV  Kak
Hacoca. BaxkHOoe MpenMyIIecTBO METO/1a COCTOUT
B OINpENEJICHNH COCTaBIAIOLIMX HOTOKa. Jlome-
POBCKKMM MeToxaM OespaznuuHa ¢opma LV. Oxn-
HaKo, TOYHOCTh omnpeneneHust EF 3aBucur ot to-
ro, rzie¢ B aopTe Ha NPOTSHKCHUH U B CCUCHUH, a
TaKXe MHUTPaJbHOM KIalaHe, U KaK UMEHHO H3-
MepsieTCsl CKOPOCTh KPOBOTOKA, KAKOBAa YCTOMYH-
BOCTh M3MEpPEHHH. 3aMeTUM, TOYHOCTH OIIpese-
nennss EF 3aBHCHT OT BeJIMYMHBI MOTPELIHOCTH
u3MepeHus U Berunciienus EDV.

Ucrounukom mnorpemnocteit EF  sBusroTcs
HETOYHOCTH CKaHupoBaHus LV, mosuunonuposa-
HUSl 1aTUYMKa, YCTAHOBJICHUS MOMEHTOB BPEMEHHU
OKOHYaHUS JUACTOJBl U CUCTOJBI, OTIIMYHE BEIIH-
yiH SV OT IMKIa K LUKy M, HAKOHEll, CBs3aH-
Hble ¢ MozenupoBaHueM ¢opmbl LV. Kakas Ob1
COBEpILIEHHAs] TEXHOJIOTHsI CKaHMPOBAHHS INpH-
MEHEeHa He Obl1a, Kakas Obl BBICOKash TOYHOCTb
M3MEHEHUI JOCTUrHYyTa HE Oblia, pe3yJbTaThl
M3MEPEHUH ONpeNeAIoTCs, O]l KaKuM YIJIOM K
XapaKTepHBIM OCSIM cepJilla OCYIIECTBISIETCS CKa-
HUpoBaHue. Bocpon3BoauMocTh KaKIbli pa3 3a-
BUCHUT OT BEPOSITHOCTHU BBIIIOJIHEHHS OJJHUX U TEX
K€ YCIIOBHI CKaHUPOBAHUSI, YTO CETOJIHS MaJlOBe-
pOsITHO. PacueTsl MOKa3bIBalOT, YTO MOTPEIIHOCTD
oueHkd SV Huxorga He ObiBaeT MeHble 10%, a
EF, ecau cunbpHO HatsruBath, — 20%. Metoauue-
CKUMH TOHKOCTSIMH HE OTPaHUYHMBAIOTCS MpoOIe-
Ml EF, uTo 51 11 mocrapatock nanee mokasars.

EF u EDV. EDV — noBonox anst EF. Ero u3z-
MeHeHus BiekyT m3menenus u EF [4, 10, 12, 19].
[Tpumep: omna EF, mns mpocroter 50%, n nBa
EDV. Ilepsriii — 100 mi1, BTOpoit — 160 M. Ilep-
BoMy cootBeTcTBYyeT SV B 50 M1, BTopomy — 80
mi. EF, Bugum, 6e3 EDV — HCTOYHHK BO3MOXK-
HBIX OIMMOOYHBIX 3aKiIoueHrd. YMeHpmuMm EF
mo 20% wu paccmorpum aBa EDV. Ilycte omun
coctasiseT 150 mur 1 BTopoit — 300 mut. B mepBoMm
cygae SV — 30 M1 u Bo BTopom — 60 mit. B mep-
BOM ClIy4ae HH3KHIl, BO BTOPOM YJOBIETBOPH-
TeJIbHBINA. YOapHas HacocHas (YHKIHS CepIla,
MOJTy4aeTCs, B CPAaBHUBAEMBIX CIy4asX MPHUHIIU-
nmranabHO pasHas. Bumgno w3 EF? Oo6otitnch 6e3
EDV? EF, xak HOpMa, BBOAWJIACH B CMBICIIE BO3-
MOKHOCTEW COIOCTaBIIEHHSI C COOTBETCTYIOIIIMH
HOpMaTHBaM# (BO3PACTHBIMH, ITOJIOBBEIMH, Ip.).
Ho He BBOIMIACh HJsl ONEHKH WHIWBUIYATBHBIX
TeOMETPUYECKUX CBOMCTB cepaua. Her y Hee Ta-
KOTO TpeIHavYepTaHus. YTyCTUTh peaabHbIe pas-
Mepsel LV 3neck HexenarenbHo. Onud SV — ogHa
CTETNIeHh aKTOMHO3MHOBOTO PACXOXKICHUS M OIHA
CUJia CeplIeYHOro cokpaileHus. pyroi — Bce no
ApYIromy.

EF u SV. EF - npousBogHas He EDV Ttonbko,
HO U SV. OHa B TOYHOCTH paBHa YaCTHOMY OT
JIeJICHUs] BTOPOro Ha nepBbiil. EcTh jxenaHue mo-
TOMY CJIeNaTh MOJA00HOE 3aKNIIoUeHue, 9to SV —
noBoaok g EF. Tak He monyuutcs. Ecte Tema
JUTst 00CyXieHus1 — 4To nepBuyHO? CurcTona Witu
muactona? Kak ¢ kypumed u siiriom, HEe OyJeT.
Huactona mepBuuyHa. Cuia cepiedHOTO COKpa-
mieHus, omnpenensemas wmexaHusmom @panka-
Crapnunra, 3anoxeHa B auacrone [8]. U tem He
MeHee HykeH SV He U1 HacocHOW QyHKimu LV
TOJIBKO, HO KpOBOOOpatieHus B OOJIBIIIOM KpYTe.

EF u ¢popma LV. ®opma LV - He mpoctoe
nousitue. O kakoit gopme peur? B konune nua-
croiabl? Cucronel? Peanbnon? Monenbnon? B
CMBICJIE COOTBETCTBUSI pealibHON? lI3MeHeHu,
YKJIOHEHUH OT (PU3NOIOTUYECKHX HOPMATHBOB?
Kak orpaxaercs ¢popma B EF? Bonpocos MHoro,
¥ OMIMOOYHO IOJIaraTh, YTO BCE 3TO TEOpETHYE-
ckue um3MblinieHus. dopma H3MEHsETCS ¢ BO3-
pacTtoMm. Y neTel ee U3MEHEHHUS! — €CTECTBEHHBIN
pe3ynbTaT OypHOro pocra. Y HOXHIBIX — CIel-
CTBHE HMHBOJIOTHBHBIX IPOLECCOB C Pa3BUTHEM,
VIJIOTHEHWEM M TOBBIILIEHHEM >KECTKOCTH OIIOp-
Ho-Tpo(uueckoro ocrosa. IIpouecc 3ToT maneko
He HocuT muddy3HbIi xapakTep. Popma ympo-
IaeTCsl TIPH CEPhE3HBIX MATOJIOTMIECKUX MPOLIEC-
cax. JSlpkmii mpuMep — BEHTPHUKYJIOMETaJus.
3neck OHa JEWCTBUTENBHO MOXET OKa3aTbed
OJM3KOH K JUIMTIICOMAOBUIHON M Jaxe ceponn-
Hoii. [Ipuyem, HE B KOHIIE AMACTOIBI, YTO HAUOO-
Jlee €CTECTBEHHO, HO M Ha (a3ax ceplIeqHOro



nukia. I[Ipocto moromy, 9TO TpH 3TOM 00BEM
JIBIKCHHS, 4 3HAYAT U Aedopmanuii, CTEHOK Ke-
JTyao4dka U ero (popMbl cTaHOBUTCA MeHbIe. J[ist
EF mpoGnemsbl B m3MeHeHHAX (DOPMBI, UTO yKe
YaCTHYHO OOCYXXJIaNnoCh. 3AECh aKIEHTHUPYEM,
YTO, HapUMep, BOSHUKIIA PErHOHAPHBIE U3MEHe-
HUS B COKpaTHUTeNbHON QyHKunu LV, He Bcerma
MaToJIoTHdeckue, W QopMa BemeT ceds 1o-
JIIPyTOMY; M3MEHWJINCHh €0 pa3Mepbl, HallpuMep,
KaK pe3ynbTaT 3(pQeKTHBHOIO BMEMIATEIhCTBA B
CepJIEYHYI0 HETOCTATOYHOCTh, U (JopMa JIpyTas.

®opma LV — BU3UTHAs KapTOYKa €ro u3MeHe-
HUH B cepJiedHOM IuKJie. bonee BBITSHYTOH (op-
MBI — U3MEHEHHUSI OOJbIIe BIOIh KOPOTKOH OCH,
bonee chepoumHoit — BmONME Bcex ocell. Korma
TEXHOJIOTHIO U3MEPEHUI pa3MepoB KaMep cepiiia
MIPUMEHsIEM K KOHKPETHOMY IallueHTy U Ha orpa-
HUYEHHOM BPEMEHHOM IPOMEXYTKE, N3MEHEHH-
samu (HopMBI MOXKHO TIpeHeOpeds. Ho ecnm nszme-
HeHHs B (hopMe MPOM3OILIN, MPOCTO TaK CPABHU-
BaTh PE3YyIbTATHI IO U MOCIE M3MEHEHHS HENb3S.
Hogeiil orcuer Bpemenu. @opma cBsi3aHa C pas-
Mepamu. To, 9TO COOTHOIIIEHHE pPa3MepOB - HEKO-
Topast mepa (opmel, mpodaem HeT. EcTe BaxHas
neranb, oaHako. Pasmepst LV B omHOM nmama-
30He 3HaveHu# — ¢ Gopmoit Bce OK. CrabunpHa.
W3MeHnnmchy pe3ko, MPUCMOTPUTECH K (opMe.
[IpocTo moTomy, 4TO B 3TOM TpoIecce U3MEHs-
torcst Onomexanuka LV u Hopmarussl EF. U eme
aKIeHT Ha peMojenupoBaHuu. V3meHnenue ¢op-
MBI TIPU TATOJIOTUYECKHUX COCTOSHUSIX: apTepu-
aNbHOHN THUIEPTeH3UH, NHPApKTe MHOKapna, Kap-
JTUOMHOTIATHAX, TIOPOKAX, MHOTHX APYTUX SIBIIE-
HUsX. PemonennpoBanne ecTb OTpakeHUE TsKe-
CTU W JiuTenbHOocTH mnponecca [10, 15, 18, 19].
Ho gerans — pemMopenupoBaHue He enaeTcs Kak-
HUOyAb. OHO — pe3yibTaT pa3yMHBIX, B HCTHH-
HOM TIOHUMAaHWH, aJalTallOHHBIX MporeccoB. M
MPOCTO TaK C HUM, Tpacopmanmerd Gpopmbl, Kak
€ro TPOSIBIICHEM, 00paliaThCs HUKOMY HE JIaHO.
Hannas pemonenupoBaHHas QopMa 4acTo OYCHb
— Jnyd4mas W3 BO3MOXHBIX. YTIpaBlslack OHa
IIpuauunom ontumansHocTH. EnunbiM B [pupo-
ne. C KOHIIEHTPUPOBAaHHBIM BBIpaXKEHUEM B OHO-
JIOTHH W MeauiuHe. bone3snu ocobenno [6, 7].
[losToMy BHMMaTenpHee HagoO K (opme pemose-
JUpPOBaHHOM NpHcMaTpuBaTbes. Kak 31eck ogHOM
EF oboiitucs!

EF u ouacmonuueckoe paccnaodnenue LV.
EF — Hopmuposannsiii Ha EDV SV. EF, nonyuda-
eTcs, TOXE, ONpeAessieTCs CHIIOW MBILIIEYHOIO
cokpamieHus. Cuiia MBIILIEYHOTO COKPAILICHHUS
¢dopmupyeTca B a3y H30BOJIIOMHYECKOTO pac-
cinabyieHus IUACTOJIBl M IPONIOPIIMOHATILHA YUCITY
OTKPBIBIIUXCS AKTOMHUO3UHOBBIX MOCTHUKOB [8,12,
15]. 3aBucumocTs He mpoctas. EcTe kputuueckoe
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YHCIIO OTKPBIBUIMXCSI aKTOMUO3MHOBBIX MOCTUKOB
[3]. IToka oHO HE mocTUTAETCS, IO MEPE €TO yBe-
JMYCHHUS CUJIa CEPIEYHBIX COKpallleHHH Bo3pac-
taeT. Kak TOnbKO NIpeBBIIIAETCS, C POCTOM €ro
CHJIa CepICYHBIX COKpallleHui yObIBaeT (TaToso-
TUYCCKUH nrama3oH MexaHmsMma Ppanka-Crap-
nuHra). PacxoxlIeHue akTOMHO3MHOBBIX MOCTHU-
KOB — npumar (a3bl H30BOJIIOMHYECKOIO pac-
cnabmenus muactoyibl. Cuima CepIaedHBIX COKpa-
IIEHUH W ee MHTETPUPOBaHHOE BhIpakeHne — SV
u EF, — monyuaercs, 3akmaasiBarorcs B (hazy mzo-
BOJIFOMHYECKOTO pacciabieHns quacToibsl. B Hux
MO3TOMY HAaxOOUT CBOE BBIPAKEHHE KaueCTBO
INACTOJIMYECKOTO pacciiadieHuss muokapaa. EF
IUIS OJTHOTO CepACYHOro LHKJIa HEe HeceT MHOp-
MalWi, B Kakod 30He MexaHusmMa @paHka-
CrapauHra HaxXOOUTCS AUACTOJIMYECKOE pacciald-
neHue Muokapna. HyxHbl naHHble, 1O KpalHel
Mepe, IO IBYM OJIM3KMM CEpIACYHBIM LHUKIAM C
PasHBIMH CTENECHSIMU JUACTOJIMYECKOro paccial-
nenus. [Ipobiema eme, EF B knmuHMYecKux mpwu-
JIOXKEHUSAX YyTPauMBaET OUEBUAHYIO CBSI3b C OIpe-
memsrommnMu ee SV u EDV. C nmactimdyeckum
paccrmabiieHueM pactyt oba obdwsema. EF artoro
MOJKET «HE 3aMETUTHY.

EF u onopuompoguueckuii ocmog. OnopHo-
TpouUeCKuil OCTOB — el1Ba JIM HE caMasi BayKHasI
CTPYKTypa B THCTOapXHUTEKTOHHKE MUOKapaa. Ha
octoB mpuxoauTcs okono 20% oObvema mocie-
HET0, HO 3Ha4YeHue B OMOMEXaHHUKE ceplua, mpo-
enqupyemoe u Ha EF, MmoxHO 0e3 npeyBennyeHus
3aKIIIOYNTh, ompenesstoniee [3]. OnopHorpodu-
YECKHH OCTOB — 3TO BOJIOKOHHBIH KapKac MHO-
Kapia, PperyJupymomuil Hu [OoAIep KUBAIOLINN
OMOMexaHHWKy Bcero cepaua; Tpoduueckue QyH-
KLIUU 751 KapAMOMHOLIMTOB, MHOKapna; BOCCTa-
HOBHUTENIbHBIE (PYHKIMHU JUIS BOJIOKOHHOTO KapKa-
ca; TpaHCIOpPTHas U oOMEHHas cpela sl MHO-
Kapna; nHTepQeicHas cpeaa Uit COKpaTUTEIbHO-
IO MHOKapja C CUCTEMaMH YIPABJICHUS; UMMY-
HOJIOTHYECKHI KOHTPOJb T'€HETUYECKOI'O0 T'OMEO-
KHHE3UCa MHUOKapja; APYrue BaKHbIE (QYHKIHH.
IIpr DaTONIOTMYECKUX COCTOSHUSX HPOHCXOIST
CHUCTEMHBIC, JIOKaJIbHbIE W KOMOMHUPOBAHHBIC
W3MEHEHUS! apXWUTEKTOHHKH BOJIOKOHHOTO aria-
para He TOJBKO B CBS3M C YTPaTOW KapKacHBIX H
NOJ/ICPKUBAIOIINX ~ AKTUBHYIO  OMOMEXaHUKY
(GYHKUUMI TOJNBKO, HO U IPUOOPETEHUEM «IIATOJIO-
THUYECKUX» CBOMCTB. bromexaHudeckas 3HEPrHs
KapIMOMHOLIUTOB BCce OoJiee TUCCUITUPYET Ha H3-
MEHEHHYI0 apXUTEKTOHHKY U BO3pacTalOLINH
yIeNbHBI 00beMHBIN BKJIaJl BOJIOKOHHOT'O KapKa-
ca B muokapn [8]. [TociencTBus atux mpeodpaso-
BaHMM B mNaaeHUH SPPEKTUBHOCTH MeXaHH3Ma
®panka-Crapaunra. PaccmaTtpuBaeTcss ¢ 3THX
nozuuuii EF?
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EF u paboma cepoa. Pabota — 04cHb BaXKHBIHA
MoKa3aTesb. MHOrue CBA3BIBAIOT €€ C HACOCHOU
¢yakmmenr cepama. OPPEKTUBHBIA KpUTEPHUA
ymapHoi HacocHOU ¢yHkumu — EF. Ilomydaercs,
OHa e, — KPUTEpU, HEKOTOpas Mepa yAapHOU
pabortsl. JlewictButensHo, LV — mocmenuuit dhop-
MOCT Ha MyTH B OoMbIoi kpyT. Ero paboroii nn-
TErpupyeTcst BCsl AEATENBHOCTh cepaLa Mo obec-
nevyeHnto kpoBooOpamierns. EF — mepa ynapHoit
pabote? W Tak, m Her. Cepame obecriedymBaeT
KpOBOOOpaIlleHHE 10 MaJIOMy W OOJBIIOMY KpY-
ram. PaboTa, moirygaercs, — B cymMMe J1B€ paOOTEHI.
Bonee ecrectBenno B TepmuHax EF roBopuTh 00
ymapHOW pabote, Bce-Takd, JieBoro cepama. EF
COCTOUT M3 ABYX 4acTeil — (pakuuy U3rHaHUS B
aopTy (OONMBIION KpyT) W (paKkiWH H3THAHUS B
neBoe mpexacepame (perypruranusi). Ecmm ot-
JENbHO HEe M3MEPSIOTCS OJHA W JApyras 4acT,
oLleHUBaeTsl paboTa MO M3CHAHUIO KPOBH U3 XKe-
JMyq04YKa, HO HE MO O00ecreueHuIo KpoBoobparie-
HUs B 00JbIIoM Kpyre. Cepie — He BEUHBIH JBU-
raTens. JT0, KOHEYHO, dP(EeKTUBHAS «MalTuHA.
Haxe B Oomesznn! Ho Oompmiasi gacte pabOTHI
UAeT «B TPyOy» (TOTeps, paccemBaHUe, AUCCHUTIA-
sl IPOMU3BEICHHOM COKPAaTUTEIbHBIM MHOKap-
moMm sHepruum). Pabota BeIOmHSETCS (SHEPTHSL
TEpSAETCsI, pacCCenBACTCA, JUCCUIIUPYET) HE TOJIb-
KO Ha W3rHaHHE KPOBH, HO M IPEOAOJICHHE CHII
BHYTPEHHETO TpeHHs B camoM cepaue (wm LV,
ecnu KoHIeHTpupyeM BHuMaHue Ha EF). Jluccu-
NAaTUBHBIX CTPYKTYP MHOTO — MEXaHHUKa KJanaH-
HOT'O amnmapara, B3auMOJEHCTBHE KPOBHU C 3HJIO-
KapIoM, SMMKapaa ¢ nepukapaoM, ap. Camas
OoplIasi COCTABISIOIIAS — BSI3KOYIPYTHE CBOM-
CTBa KapJHOMHOLMTOB M OINOPHOTPOPHUUECKOTrO
octoBa Muokapaa. Ecnu EF nmo yactsaM uaMeputh
MOJKHO, HalpuMep, JIOMJIEPOBCKUM METOJIOM,
oLeHUB paboTy MO M3CHAHUIO KPOBH B A0PTY, C
paboToii Mo MPEOJOJICHUIO CUII BHYTPEHHETO Tpe-
Hus Aena obcrost Tpyanee. B EF Henp3s uzenedn
MH(POPMaLUIO, HACKOJIBKO JIETKO KpPOBb BBIOpa-
ChIBaeTcs, Hampumep, B Oonbmioil kpyr. Ilorepu
Ha 3TOT mporecc (paboTta) onpeneisroTcs nepu-
(epuiecKkuM COCYIAMCTBIM CONPOTHBIICHUEM, ap-
TEpUAIbHBIM [JJAaBJIIEHHUEM, MECTKOCTBIO CTEHOK
AOPTBHI, BSI3KOCTBIO KPOBH, 1p. ¢akTopamu. Ecte-
CTBEHHO TOBOPHUTH O IIOJIE3HOHW paboTe JIeBOTro
cepaua u o pabore BooOIe, K.ILJ. JIEBOTO Cepl-
na. EF B aopTy, noiy4aercs, ecTb HEKOTOpasi Me-
pa mosie3Hoi paboThl eBoro cepaua. B ¢pusmoso-
THUYECKUX YCJIOBUSX, KOTJa perypruraunueii B Jie-
BOE IpejicepAne MoKHO npeHeOpeus, EF orpaxa-
€T WM3THaHWE B aOpTy W BBICTYNAeT HEKOTOPOU
MEpOM MOJIE3HOW YAapHOH paboTHl JEBOTO Cepa-
na. Tspxenast MUTpaiibHast perypruTanus, 0JHaKo,
u otu cBoiictBa EF yrpaumBaer. OHa Tenepp —
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Mepa yIapHOH paboThl IO U3THAHHUS KPOBH U3
LV. Pacnopsoutecs Hewo TpynHo. B EF He yBu-
JEeTh 3aTPadMBaeMyl0 Ha BA3KOYNPYI'HE CBOMCTBa
LV pabory. Ilomy4aercs, 1 HE OIEHUTH €r0 K.IL.
Ilpy NaTOMOTMYECKUX COCTOSHMSX JaxXe Mpo-
CTEHIINE KOJMYECTBEHHBIC M3MEHEHUS CTPOCHHMSA
ceplia BIEKYT MHOIOCTOPOHHHE OHMOMEXaHHYe-
CKHUE MOCIIEACTBHS.

EF u unomponusa cepoya. HoTpornus —
OJIMH M3 BaKHEHIINX MEXaHU3MOB OMOMEXaHUKU
cepaua. Ero ompenensiercss cuia cepaedHBIX CO-
kpamenuii [3]. CnemoBarenbHO, paboTa cepirma
Kak Hacoca. Ha MHOTpONMIO HaJOXEHBI CEpbE3-
HBbIE OTPAHUYEHUS] U OHA, MPEKAE BCETrO, «IUTI»
JIUCTOJIBI, HO MHOTO€ B HEH — BHYTPEHHHE MeXa-
HU3MBI aKTOMHO3WHOBOTO cokpareHus. Ero cko-
POCTh M CHJIA, CBSI3aHHBIE, XOPOIIO H3BECTHO,
(YHKIIMOHANBHBEIME OTHOIIEHUsIMU. HeT mpsimoit
3aBHCUMOCTH B MHOTPOIIMH U LIMKJIOBBIX U3MEHE-
HUSIX TE€OMETPHUU KaMmep cepaua, Oosee IpHULesb-
Ho, LV. Her 3aBmcumocTH, cleIOBaTelabHO, B
uHotponuu u EF. Her, cBA3M OpUCYTCTBYIOT.
OOycnoBneHsl IpYT APYTOM IIOTOMY YTO F€OMET-
pHsL U JaBJICHUE Yepe3 OAHU CHUCTEMBI PEryIIALUH.
Ho n3MeHeHHs UX, CHHXPOHHBIE, WM HET, — 3TO
KaK PETyJIILUHU TOKAKETCS] BaXKHBIM.

EF u npeonazpyska. llpennarpyska — emie
oIuH u3 (YHAaMEHTAJIbHBIX HCIIOJIHUTEIbHBIX
MEXaHU3MOB YIpPaBJICHUs] HACOCHOW (YHKIMEH
cepaua [3, 8]. Uepes Hee perymupyercss SV, co-
oTBeTCTBEHHO, U EF. C »TUM MeXaHU3MOM CBs3a-
HBl U3MEHEHUS] TEOMETPHH CepALa U MO3TOMY OH
NOJMYYMJ TaKkKe Ha3BaHHWE TeTEPOMETPHUUECKON
perymsinuu. B ero ocHoBe 3akoH PpaHka-
Crapaunra. Ilpupona ckyna B pasHooOpa3uu me-
XaHMMOB, HO M300peTaTeNbHa B UX BO3MOKHBIX
coyeranusix. CyTb MexaHM3Ma — MpsiMasi 3aBUCH-
MOCTh CHJIBI CEepJIeYHBIX cokpamienuid ot EDV.
VBennuenne EDV Bieder yBenudeHHE CHIIBI
CepACUYHBIX COKpAIIEHHH MHOKapAa C pOCTOM
yAapHBIX TIOKa3aTeneil, B uucie koropelix EF.
Tema «EF u npeanarpy3ka» 4acTHYHO CBsI3aHa C
temoit «EF u EDV», 31ecs u TaM — ynapHsie 1o-
Ka3aTed eCThb pe3yJapTaT AHACTOINYECKOIO
HaINOJHEHMs. 31€Ch, U TaM 3aBUCUMOCTD MOJIOKHU-
TeJIbHA HA MHOYKECTBE 3HAYEHUI AMACTOINYECKO-
ro oovema LV, Korma KoJIM4ecTBO MECT CBSI3bIBa-
HUS HUATEH aKTHMHA M MHO3MHAa HE CTaHOBHTCA
MeHbIIe KpuTtndeckoro. M, HanpoTuB, oHa OTpH-
nareiabHa, Koraa mpu HamoiHeHun EDV crano-
BUTCSl TaKUM, 4YTO YHUCJIO CBSI3aHHBIM MEXAY CO-
0ol MocTHKamMH (NEpeKphITHE) HUTEH aKkTHHA U
MHO3MHA OKa3bIBAE€TCS MEHBIIUM KPUTHUECKOTO.
Tema «EF u EDV» B cBOEM OCHOBaHHM HMEET
3aBHCHMOCTb YAAapHBIX Noka3zateneit or EDV, kak
HEKOTOPON YCTOSIBILIEHCS BEITMYMHBI, BOKPYT KO-



TOpPOH mpoucxXoAsAT Tekyume ndmenenuss EDV u
CBA3aHHBIX ¢ HUM mokazatened. Tema «EF wm
IpeaHarpy3Ka» — 3TO CBsI3b B U3MEHEHMAX yAap-
HBIX IIOKa3aTejeld C TeKyLIMMH, MOIMKIOBBIMH,
KpaTKOCpOUHbIMH m3MeHeHussMu EDV, kak cyo0-
cTpaToM mpenHarpysku. llpennarpyska — 3to Te-
Kyuue usmenenuss EDV. MImeHHO TOro, Ha KOTO-
peiii HopMmupyetcs SV. s mpuMepa cuTyarus,
napayielbHbIe M3MEHEHUsI 00euX O0BEMOB B pe-
aKkuu Ha npenHarpysky. Pesynsrat — EF mocto-
SIHHA, HE «IYBCTBYET» UX. DTO MOXET OBbITh U XO-
pomio, U IUI0X0. B 3aBucuMOCTH OT cuUTyauuw,
KOTOPOH OTBEYaeT MMEHHO Takasi 3aBUCHUMOCTb
mexay SV u EDV. Ecian koHTponmupyeTcst 1 aHa-
musupyetcst EF BHe peanbHbix 00beMoB LV, Kak
MOYET OBITh MTOHSATA OHA, HEIIOHSATHO.

EF u nocnenazpyska. Jta peakuusi HOCUT
Ha3BaHWE TOMeoMeTpudeckoi perymsmun [3]. Ee
UACHTHQULIUPYIOT C YBEJIWYECHHUEM COIPOTHBIIC-
HUSL apTepUajbHOTO PYCla, BBIHYXAAIOINM
cepAle pa3BUBaTh OOJee BBICOKHE YCHIMSA IS
obecrnieuenust Toro xxe SV. Ilocnenarpysky o0y-
CJIaBJIMBAIOT COCYIHUCTBIM TOHYC, KECTKOCTb ap-
Tepuii, Tepudepudeckoe CONpoTHBIECHUE, 00BEM
LHUPKYJIUPYIOMEH KPOBH U APYIHE€ H3MEHEHHS
cocynucToro pesepnyapa. llocienarpyska Moxer
BO3PACTaTh K OTACIBHBIM KaMepaM cepAla, code-
TasiCb CO CHW)XXEHUEM K Ipyrum. OHa HE NPHUBO-
IUT MPSIMO K YBEIMYEHHIO CTETIEHH TUACTOJINYe-
CKOTO PACXOXKICHHA AaKTOMHO3WHOBBIX HUTEH
KapIMOMHOLIUTOB M NOTOMY POCT CHJIBI CepAaecd-
HBIX COKpALICHWH NpU HEH, €CaM MPOUCXOIUT,
o0ecrieyrBaeTCsl MHOTPOITHBIMU MEXaHM3MaMH B
YacTH €aMoOro Ipolecca aKTOMHO3MHOBOTO CO-
KpameHusa. CHelcTBUEM TMOBBIIICHUS] IOCJIEHa-
Ipy3KH, €CIM HE BKIIOYAIOTCA APYrHe MeXaHW3-
Mbl, saBisiercs cHmkenne SV u EF. Ecim onn na-
JAI0T YpPEe3MEPHO, BKIIOYAIOTCS MEXaHW3MbI I10-
BBIIIEHUST npenHarpy3ku. llognepxanne MuHyT-
HOro 00beMa JIOCTUTaeTcs M 3a CUET YBEIMYCHHS
HR. B ¢usnonornueckux yciaoBusix pocT mocie-
Harpy3ku HaOmroznaeTcs npu GU3NIECKOM U 3MO-
UOHAJILHOM CTpecce, MpUYeM OHa OBICTpO pea-
TUpyeT Ha M3MEHUBILHMECS YCIOBUS (yHKIHNOHU-
poBaHuA cepAua. IIpu MaToIOrM4eckux cocTod-
HUSIX TOCJIelHEe HOCUT CTOMKHH XapakTep, Tak
KaK BBI3BIBAETCS HE TOJIKO (DYHKIMOHAJIHHBIMH,
HO W CTPYKTYpHBIMH MexaHu3mamu. llpu cra-
OMJILHON apTepHalbHOM THIIEPTEH3UH €€ MOBBI-
IIEHUE CBS3aHO C YBEIMUYEHHUEM KECTKOCTHU U Iie-
prdEeprUECKOro CONPOTUBIICHUS apTepuil 3a cyeT
TUIIEPTOHYyCa W runepTpoduu, a B MOCIEAYIO-
IIeM — CKJIEPOTHYECKUX M3MEHEHUN cTeHOoK. U3
MEXaHH3Ma, a TaKKe B CBSI3U C BKIIOYCHUEM II0-
cineHarpy3ku LV B cucremy MexXaHH3MOB JIO-
KaJbHOM peryisuuu OMOMEeXaHUKOW, He TPYIHO
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npeactaBuTh, uto EF, paBHO Kak m 6a30BBIC IS
ee ompeneneans SV u EDV, He Moxer OBITh
00BEKTHBHO MHTEPIIPETHPOBAHA BHE IMOKa3aTeIeH
apTepHabHOTO pe3epByapa.

EF u «coocmeennvie uwacot» cepouya. Cob-
CTBEHHBIC Yachl — cepaeyHbIi 1k [3]. JIBa muk-
Ja, pasHble B ACTPOHOMHUYECKOM H3MEPEHUH,
UMEIOT OJIHy MPOJODKUTEIHHOCTh TI0 CBOHWM
BHyTpeHHIUM 4acaM. OHM 00a TPOIUTN ITOJHBIA
ke ki, Yepes cuctony u auactory. CoOcTBeH-
HBIE Yachl — PO XPOHOTPOIIHH, €IIe OJHOTO U3
BaXHBIX HCITONHUTENFHBIX MEXaHHU3MOB PETyIIs-
MU CepACYHOr0 COKpamieHus. «BrlpBaHHas» u3
[IENH NOCIEeN0BaTENbHBIX NUKIOB ogHa EF — xa-
paKkTepHUCTHKa 3TOTO 3BEHA, ATOro nukia. M oree-
yaeT TI00aJbHBIM CBOWCTBAM IUKIMYECKOH Op-
TaHU3AINH CepACYHON NIEATEIHHOCTH HACTOIBKO,
HACKOJIBKO TIPEICTABUTENLHBIM SIBISETCS «BBI-
PBaHHBINY 7151 U3MEPEHUN UK. 3a1yMbIBAIUCH?
Haxg BO3MOXXHOCTBIO TIPOIIYNIaTh COOCTBEHHBIE
yacel cepana depe3 EF. UToOwI srydie moHATh WX
apXUTEKTypy. Bes MoIbh «COOCTBEHHBIX YacOB» B
nuactone. CHcToNa KOHCEPBATHBHA. Y CHCTOJIBI
MaJio0 PE3EPBOB YJUIMHATHCS WM YKOPAUUBATHCS.
Bce «3aBsizan0» OMOXMMHUYECKHIMH W MEXaHOXU-
MUYECKUMH PEaKIUSIMI, OTPAaHUYCHUSAMH Ha 3TH
peaknuu. M3MeHnIacy 4acrtora, 3Ha4UT, B OOIb-
nied crenmeHd HM3MEHWIach auactoia. CBs3zka
«HR-EF» — mouytu Kak «HOpoAOLKUTENBHOCTh
nuacToisl — EFy.

EF u sapuabenvnocmuv cepoeunozo pumma.
Tpu Bemn Ha noBepxHoctu: EF B cBsizu ¢ Bapua-
OCIIEHOCTRIO  CEPJIEYHOTO pPHUTMA KaK Mepoi
HelporymopansHoil peryisiuuu; EF kak kpure-
puii OnoMexaHn4eckoi HeperyisipHoctd LV; kak
OIICHUTH IMPABHIILHO XapaKTepHYI OHMOMEXaHUKe
EF [9].

EF u pecuonapnas coxpamumocms LV. Pe-
THOHApHAsl COKPAaTUMOCTh — cepbe3Hast Tema [10].
Oco0eHHO TpH NAaTOJOTHYECKUX COCTOSHUSIX
cep/ia, CBS3aHHBIX C JIOKAIBHBIMH HapyLICHUS-
MU CTPYKTYpbl U (pynkumid. Hanpumep, npu ane-
Bpu3Me. Kak oTpaxkarorcsi pernoHapHele (yHK-
muu Ha EF?

EF 6 uacmomno-adanmuenvix peakyusax. He
EF cama mo cebe, Ho Ouomexanuka cepamna, LV B
YaCTOTHO-aJaNTUBHBIX peakuuax. B xusuu. Ee
«OKHax»: CTpecc-TecTe, MEAMKaMEHTO3HBIX MpO-
0ax, XONTEepOBCKOM MOHUTOpUpOBaHuu [4, 5, 13].
Ho ecnu TecTsl MOXXHO HpUIAYMBIBaTh pasHEIE,
BO3MOXKHO, I0Ji KOHTPOJEM YJIbTpa3ByKa, TI€O-
MeTpun cepaua, EF, 3HauuT, B OTHOIIEHNHU XOJI-
TEPOBCKOTO  MOHHUTOPHPOBAHMUSA TOAXOMAIIETO
HUYEro HE MpHUIyMaHO. YacTOTHO-aJdaNlTHBHBIE
peakuumn — peanbHas XKU3Hb. B mokoe Bce MOXKET
ObITh Xopomo. Ho mokoii — crecHeHHas 4acTb



Bicn. Xapk. nay. yu-ma. 2001. Ne 523

KU3HU. B 4acTOTHO-aJanTUBHBIX peakLUsIX B
CTOPOHBI MEJIaJIN — BXOX/IEHHE B HAaIpy3Ky U BOC-
cTaHoBieHue. bonee BaxHOE, YeM BXOXKIEHHE.
KauyecTBO BOCCTaHOBUTENBHBIX IPOLIECCOB — pe-
cypcHas mepa [8]. Kak ¢ 3amacom mpodnocTH?
Bce Toii xe EF.

EF u pecypzumauus ¢ neeoe npeocepoue. Pe-
TYpruTalyst B JIEBOE IMPEICEpPAUE CYLIECTBYET
Bcerna. Bce — B ee oobeme u BpemeHax [3, 8]. ¥V
3I0POBBIX OHA MUMEET MECTO B IEPHOJ M30BOJIIO-
MHYECKOTO COKpAIIECHUs U, 4acTo, B Havaje (a3l
OpicTporo m3rHaHWs. IlpumdnHa B OHOMEXaHHKE
CTBOPOK MHTPAJIBHOIO KJIallaHa. 3aKpbITHE MX —
MTACCHBHBIN TIPOIECC, 00ECTICUNBACMBIA TIEpeMe-
maemMbiMi 110 LV o6pemamu kpoBu. EctecTBeH-
HO, MIPEX/E, YeM CTBOPKHU 3aKPOIOTCS, YAaCTh KPO-
BU YCIIEBaeT IONACTh B mpexacepaune. Ecte MHOTO
Ipyrux «HIoaHcoB». CMbIKaHHE CTBOPOK HE BCe-
raa uaeanbHoe. ['ne He compHukacarTcsl IIOTHO,
peryprutanus. O0s3aTensHO. Bo3moxHBIE TIpH-
YHHBl «HEKa4YeCTBEHHOI'0» CMBIKaHHUS CTBOPOK
pasuble. IIpoGiema B cTBOpKax — mpomnarc, ne-
dbopMarum, Apyrue aHOMAJHH, MPUOOPETEHHBIC
HapylleHus, Kak-To nepdopauus, BereTaluu.
IIpobnema B CyXOKMIIBHBIX HUTSIX — YKOPOUCHHE
(Hampumep, TpU KanbIMHO3E), HAAPBIBBI, [Ip.
[IpoGiieMa B COCOYKOBBIX MEBIMIAX — AACHYHK-
s, HaapbIBe, Ap. IIpobiema B aTpHOBEHTPHUKY-
JSIPHOM KOJIbLIE — pacTsHKEHUE NPU KapauoMera-
M. B peabHBIX yCIOBUSX UMEET MECTO Cylep-
MO3MLMST MEXaHU3MOB. Perypruranus — mponecc
JUHAMUYECKUi. 3aXBaThIBAET BCIO, YACTh, Pa3HbIE
YacTH CUCTOJIBL. TeKyliue perypruTaHTHbIC
00BbEMbI U3MEHSIOTCS Ha MPOTSDKEHHH PErypru-
tauud. Peryprutanus — yacte EF, xoTopas, cie-
oyeT moHumath, Hasan. EF mpum perypruranun
yxe He Ta. Jaxe ecnm Oompmas. Ilotomy uto
MHOT'O€ 3aBHCUT OT (pakLuy peryprurauuu. Yo
ectb EF 50%, ecnu TOJIBKO €€ MOJ0OBUHA BHEPE],
B OOJIBIION KpPYT, HA CUCTEMHYIO I'eMOINHAMUKY?

EF u «nanywipnoe cepoyey. llon «manuump-
HBIM CepJIeM» MOHUMAIOT KOHCTPUKTUBHBIN Iie-
pukapaut. Cepaue ACHCTBUTENBHO B IMaHIHPE.
Bce MoxeT ObITh XOPOILIO CO CTPYKTYpOH, QPyHK-
OUOHAJIBHBIMU TIOTeHUUsAMH. Ho maHumupp ects
naHuupb. He naer BO3MOXKHOCTH cepiiy He
TOJIBKO PACHIMPSTHCS B JUACTONY, HO CO3JaeT
CYLIECTBEHHbIE TPYJHOCTH cokpauieHusm. Cepa-
e, 4To nThyka B kieTke. C TOUKH 3peHHus pac-
CMaTpuBaeMOW MPOOJEeMBbl E€CTECTBEHHO K «IIaH-
OUPHOMY CEpJIIy» OTHECTH PaclpOCTpaHEHHBIN
KapInOCKIepo3 (IaHIbIph B caMOM cep/ie), cyo-
SHIOKapAHOaNbHBINA (rubpo3, Ap. camoil pa3HOi
STHOJIOTUHU COCTOSIHUSI, OTPAaHUYHMBAIOLINE aMILIU-
TyJIHBIE BO3MOXHOCTH cepaua. OrpaHudeHus: aM-
TUITYAHbIC TPOSIBISIOTCS MallbIM JAHANa30HOM
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M3MEHEeHUI 00beMa OT IUACTOJBI K CUCTOJE, clie-
JIOBATEJIbHO, — U MadbIMU KosiebanusiMu SV. Urto
otpaxaetr EF B «mantmupaoMm cpencte»? Korma c
ommOKaMu M3MEpPEHUH W BBIYHUCICHUH, ... Ecmu
HaJEXJa Ha yCIeX, U €CIA €CTh YCIIeX, OHa MO-
JKeT M3MEHHUTRCS B Oonblnei mepe. Ho Hamexmpl
Ha Hee HeOOoNbINe, U TIOTOMY, OTpeAeNIeHHO, pe-
ajbpHbIEe pa3Mepsl LV Becerna mydiie.

EF u «cmpena epemenu». «JIBaxxzpl HEIb3s
BOWTH B OnHY peKky». Mup nHeoOparmm. Cymie-
CTBYET «CTpeJia BpeMEHW», YHOCSINAs BCSI M BCE B
Oynymee. «Ctpema BpeMEeHH» — KOHIEHTPHUPO-
BaHHOE W CTPOTO JTOKA3aHHOE BBIPAXXEHHE H3pe-
YeHHWs] JAPEBHUX, KOTOPBIM Hadar maparpad.
«CTtpena BpeMEeHH», U «IIyCTBIE XJOMOTBD) — W3-
MBIIUIEHH 00 oOpaTtumocTu. BoszBpamieHue B
MPOIIIOE HEBO3MOXXHO. Bce Ha HOBOM BHTKE.
3nopoBre, (yHKIMH, CTpyKTypa. DYHKOIUK H
cTpykTypa cepaua [7]. C Bo3pacToM H3MEHSFOTCS
pasmepsl kamep cepana. EctectBenHo, GyHKIHO-
HanpHBIE. 3MmeHseTcss ¢dopma Kamep cepaua.
W3MeHsI0TCS COKpaTUTENbHBIA MUOKap, ApYyrue
CTpYKTYphl. 3Mensercs perymsuus. U3mensercs
omomexannka. M3mensercs n EF. bomesnp — 6o-
Jee JUHAMHUYHBIM, IUKIMYECKUH MpoLEecc, CO
CBOMMH HAayalloM, T€UCHHEM, McXomamu. MHOro
CYIIECTBYET BapUaHTOB (TPaeKTOpHUi) TEUCHHS
Oone3nu y nanuenta. CyImiecTByeT, OJJHAKO, OIHH
— Hauboyiee ONTHMANBHBIN, IJIaTa, 32 KOTOPBIH
pecypcaMu 370pOBbsi MUHMMalbHA [7]. OTOT Ba-
pHAHT — OTBEYANOIIAs €My TpPaeKTOpUsS H3MEHe-
HUN B COCTOSHUM CTPYKTYp W (PYHKIHWH, cepiila,
ecnu 0 ero OOJIE3HSIX Peub, B MEPBYIO OYepelb.
OTpaxkaeT BO3pacTHbIE HW3MEHEHUs, IUHAMUKY
Oone3nu, m3MeHeHus cepana B 6oxe3nu EF? Or-
pakaeT, €Clii paccMaTpUBAETCS Yepe3 IMPU3MY
3TOr0 MHOKECTBa siBjeHui. [lona, KOHCTUTYIUH,
OHMOJIOTMYECKOTO BO3pacTa, «pyOIOB» OT OTrpe-
MeBIX 0OoeB (Oose3Heii), Ga3zoBOro pa3BUTHA
3a00J1eBaHus 1, He 3a0BITH (!), €0 COOTBETCTBUS
onTUMajJbHOMY BapuaHTy. Ecim HHYero sTtoro
HET, €ClM XOTs Obl YTO-HMOYAb OJHO YIYIICHO,
(pakuus U3rHaHus — Bellb B cede.

Obwuii nooxoo k gpaxyuu uzznanus. EF —
OJIMH M3 MOKa3aTesieid, B OJHOM OoJiee, B APYIOM -
MeHee ynoOHslil. bonee, moromMy 4To HOpMUpPOBaH
Ha EDV. MeHee, MOTOMY 4YTO «BBIXOJIOUIEHBD)
HOPMHPOBAaHHEM Ba)KHBIE METPHUYECKHE CBOMCTBA
LV. HMaxe B mpocThIX 3ajjayax CpaBHEHMs T€O-
METPHUECKUX XapakTepuUcTUK LV HyKHO mpume-
puBath EF k 3TuM xapakrepuctuxam. [Ipeamoxe-
HUE MOJKPEIUISATh APYTMMU HOPMHUPOBAaHHBIMH
MOKAa3aTelsIMU, TAKUMH, KaK MHAEKC BHYTPEHHETO
KOHEYHO-TUACTOIMYECKOTO pa3Mepa, He JTyqLIHi
BBIX0J. bosee mpaBWibHO OmMpaThCs Ha peajib-
Hy10 TeoMeTputo. CHUCTONUYECKUM, AUACTOIUYE-



CKHi, ynapHblii 00beMbl. buomexannka LV — at0
U cuioBble Xapakrtepuctuku. EF moaromy xopo-
Ima B CHCTEME OLEHOK jaBieHus. HawubGonee
ynoOHBIE — CHCTOJHYECKOE M IUACTOIHYECKOe
aprepuanbHoe. CHCTOIMYECKOE, €CIH pedb HE O
CTEHO3€ a0PThl, HOYTU B TOYHOCTU COOTBETCTBYET
nmaBiaeHuio mi3rHaHus LV. Jlmacrommdeckoe — He
IUIOXasl XapaKTEePUCTHKA COIIPOTHUBIICHUS apTepH-
anpHOro pe3epByapa. llomyuaercs, apTepuaib-
HBIM JaBJICHHEM NIBYX 3ainieB. Clemayroniii Bax-
HbIII MOMEHT — pa3noxutb EF Ha Ty, uTo BHepen
u Hazana. Ecnm BTOpoOii, (pakiueit perypruramnum,
MOXHO TIpeHeOpeds, mpodiaemM HeT. Ecimm ke co-
CTaBIISIET AOCTATOYHYIO YacTh 00Imiel, 6e3 pasio-
KeHUsT He oOoiTHch. EF wm3rHanus — ynmapHbIi
nokasarenb. [o0anbHbIe XapaKTEPUCTUKH KpO-
BoOOpaieHus — MuHyTHble. [lomydaeTcs, BaxxHO,
KaK C MHHYTHBIM oO0beMoMm? KommeHcupyer ma-
nerane EF? Mnu, BooOIIe, mMeeT MecTO THIIepKH-
HeTnuecknid cuHApoM. EF B QyHAaMeHTanbHBIX
3aKoHax OwomexaHWkH LV (MHOTpomus, mpen-
Harpyska, MOCJIeHarpy3ka, XpOHOTPOIIUs) — MHO-
ro MOJIE3HOTO O MEXaHM3Max YIpaBJICHUS nes-
TEJIBHOCTBIO CEp/la, BaKHbIC OCHOBAHMS IJIaHU-
poBaHUs BpaueOHBIX BMeHIaTenbCTB. Jlyume 3a-
KOHBI 3TH NOHATH, €CJIM CTAaTUYECKUE HCCIIEA0Ba-
HUsSl JOTOJNHUTH CTPECCOM M JICKAPCTBECHHBIMU
npobamu. C npenu3nOHHBIM BMELIATEIbCTBOM B
3BEHbSl BETETATUBHOU peryisinuu Toxe. OueHuTh
npaBunbHo EF Henb3s, ecnm He yepe3 mpusmy
pernoHapueix (yHkiuit LV, ero omnopHo-
TpO(HUUECKOTr0  OCTOBa, MEpUKapnaa, JIpYyrux
ctpykryp. Haxe ecam EF BenuunHa Koauue-
CTBEHHAsi, OHA €CTh Mepa HacoCHOU QyHKmu LV
KadecTBEHHas. MHOTrO OrpaHHYeHuil HaJlOKEHO
Ha ompejesieHne. TOYHOCTh AaXke B CaMbIX NPH-
eMIIeMbIX ciydasx He mpessimaeT 20%. Iomyyqa-
ercs, yroOnl m3MeneHus EF cuumrath neiicTBu-
TEJNbHBIMH, HEOOXOAUMO, YTOOBI OBUIH OOJIBIINMU
OHM JAHHOU OIIEHKU TOYHOCTH, IO KpaliHel Mepe,
B nBa pa3a. CepresHble orpanudeHusd. U camoe
BaxkHoe. EF, Bcskuil apyroi nmokasarenb, YTO OHH
BHE COCTOSIHUS 3/J0POBbsI MMAIIUEHTA, KAYECTBA €r0
JKU3HHU, €€ MPOJOJDKUTENBHOCTH, CTENEHN ONTH-
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MaJIbHOCTH TE€YeHHs OOJIe3HH, COCTOSHHUS OT-
JIeNbHBIX (YHKIWA, KpoBooOpamenusa? [lomyda-
€TCsl, TOJBKO CHCTEMHBIM TOIXOA K MAaIUeHTY.
Ectp B HEM mpuMaT OTHEIHHOMY B3ATOMY ITOKa-
3aremnro?

Saxnrouumenvhole 3amevanua. EF — aiicoepr.
C KpHUCTaIBHOW YHCTOTHI OCIICIIUTEILHON BeEp-
muHo. ['mnHoTM3upyrowmei. Kpurtepuil nepBoit
JUHUHA KIACCHU(HUKAIIMH B MHOTOIIEHTPOBBIX HC-
CJIEIOBAaHMSIX KapIUOTPOIHBIX JIEKAPCTBEHHBIX
mpemaparoB. 3aBoeBaja oHa jJaboparopun (HyHK-
LUOHAIBHOW JMArHOCTUKU. Bomma B co3HaHue
MEIUITMHCKON 00IIIeCTBeHHOCTH. Bpadeii-kapamo-
JIOTOB, TEPAIIEBTOB, APYTUX KIMHAYECKUX CIICIIH-
anpHOCTel. [lo EF onenuBaroT coctosiHue, Mpo-
THOZHUPYIOT HCXOJIBI, TPIMEPUBAIOT U OTTaYMBa-
10T JedeOHbIe BMemiarenbcTBa. OHa — MasK B
HaBUTaUU. ACOEpr — 3TO W TOJBOMHAS YaCTh.
He menee rpanmuosHas u copepskareibHas. Ho
HE BUJAUMAas W NoJHas omacHocted. [l Heyme-
soro HaBuraropa. Oenagenue EF Bo Bcex mposiB-
JIEHUSIX W B3aMMOOTHOIIICHUSX CIIOCOOCTBYET HE
MpocTo 60JIee TOYHOMY €€ HCIIOJIb30BaHUI0 B JTU-
arHOCTHYECKHX 337adaX, HO POCTY ITHArHOCTHYe-
CKoro MacrepctBa kak TakoBoro. EF — moxkaza-
Teib. OUH U3 MHOXKECTBA, KOTOPHIMH OTIEPUPYET
Bpad B €ro MOBCEIHEBHOW paboTe, Ha KOTOPBIX
YYEHBI MUP CO3JIaeT U JTOKA3hIBAET HOBBIE THUIIO-
te3pl. [lpeBpamas B wm3simmHbie Teopuu. Camoe
BaXHOE€ OCHOBAHHWE Ka4YeCTBEHHOW HABHTAIlUH —
3HaHWA W ONBIT. BcecTopoHHEE OBIajeHNE SIBIIE-
HueMm. EF, ecnmu yrwnmrapHo npuHSATH (ritoco-
¢uro maHHOM paboThl. YeM MoIIHee 1Mo copepxka-
HUIO TI0Ka3aTellb, TEM SIBCTBEHHEE B HEM JINAJICK-
THUKa CHJIBHBIX U CIIA0BIX CTOPOH. YMEJOro HaBH-
raropa OTIMYAlOT KpeaTWBHBIE CIOCOOHOCTH. B
€ro pykax cia0ble CTOPOHBI MOKa3aTels, Oyab TO
EF, nro6oro mpyroro, mpeBpamiarTcs B CUIBHEIE.
EcTp HacToifumBOE OmIylIeHHEe YBEPEHHOCTH, YTO
Bel, xomnera, naBuratop ot bora. A xxe EF mo-
cTapaJicsi ToMoub (OpPMaJIM30BaTh U CHCTEMATH-
3UpoBaTh Bamu HCKIIOYUTENBHO IPABWIbHBIE U
00BEKTUBHBIC OTHONICHUS K KIMHUYECKUM HayKe
u npaktuke. Cemb PyToB mox kunem!
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®PAKIIISA BUKUY: BEPILIMHA AVICBEPTY
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XapkiBchbKHii HallioHaJ IpHUI yHiBepcuTeT iM. B.H. Kapasina

PE3IOME

PosrnsayTi pobiieMu KIiHIYHEX TOMATKIB (pakiii BUKUAY. JJoBOAUThCS, MO (PaKIlis BUKUAY MOXE OYTH BU-
KOPHCTaHA B 3aBJIaHHSX JIIaTHOCTUKH TLTHKH B CHCTEMI CYKYITHOCTI iHIINX TOKA3HUKIB CHCTEMH KPOBOOOITY.

KIIFO49O0BI CJIOBA: dpakuis Bukumy, $hi3ionoris, matoioris, JiarHoCTHKa

EJECTION FRACTION: THE TOP OF AN ICEBERG

N.l. Yabluchansky
The Karazin National University of Kharkov

SUMMARY

The work was focused on problems of clinical application of ejection fraction. It was proved that ejection frac-
tion may be used in diagnostics only within a complex of other indices of circulation system.

KEY WORDS: ejection fraction, physiology, pathology, diagnostics
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I'MIIEPTEH3UBHBIE KPU3bl U BAPUABEJIBHOCTDH CEPAEYHOI'O
PUTMA ¥ BOJIbHBIX THIEPTOHUYECKO¥ BOJIE3HBIO

A.B. Bunvuenxo
XapbKOBCKUI HallMOHAIBHBIA yHUBepcuTeT uM. B.H. Kapa3una

PE3IOME

LICJ'H)IO ucciaeaoBanusa ABUJIOCh U3Yy4YCHUC HM3MEHCHUN IOKa3aTeae BapI/IaGCHLHOCTI/I CEepACYHOI'0 pUTMa Yy
OOJILHEIX FHHepTOHquCKOﬁ 0OJIE3HBIO C KpU30BbIM U 6€3KpI/I3OBI)IM TCUCHHUCM FHHCpTOHH‘ICCKOﬁ 6onesnu. O6-
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cienoBaHo 176 OONBHBIX THUIIEPTOHUYECKOH Oose3HbI0. [lomydeHHbIE JaHHBIC MOATBEPAWIN CHIDKEHHE OOIIei
momHOcTH BCP y GOJBHBIX THNEPTOHNYECKOH OOJIE3HBIO KaK B ITOJIOKCHHUHM JIEXKa, TaK M B TIOJIOKEHUH CTOSI, 9TO
CBHJIETEJILCTBOBAJIO O MOBBIIIEHHOM PHCKE CEPACTHO-COCYANCTOH cMepTHOCTH. [lomydeHHbIE HAMH JaHHBIE MO~
TBEPXKIAIOT THIOTE3Y O TOM, YTO JUCPETYIIAIMS aBTOHOMHOW HEPBHOM CHCTEMBI IPOSBIACTCS HE TOJIBKO CHIKE-
HHEM TapacHMIaTHYECKUX, HO M CHIDKCHHEM CHMIaTndecknx nHaekcoB BCP y GonmpHBIX rumepToHHYecKoi 0o-
JIE3HBIO IO CPABHEHUIO ¢ HOPMOTOHHKAMH Kak B TIOKOE, TaK W IPH OPTOCTaTHUECKOU mpobe (Tunt-tect). Habmo-
Jlancs TaxKe JUcOanaHc aBTOHOMHOW PEryiisinnH, MPOSBIABIINICA B OCIa0NeHUN PEaKIUH CHMIATHYECKOTO OT-
JieTla aBTOHOMHOHN HEPBHOM CHCTEMBI Ha OPTOCTATHUYECKYIO0 Harpy3Kky. Ha ()oHe CHM)KEHHsI akKTHBHOCTH aBTOHOM-
HOHM HEPBHOH CHCTEMBI y OOJIbHBIX TUIIEPTOHNYECKOM OOIE3HBIO BBISIBICHA aKTUBALUS TYMOPAIBGHBIX MEXaHU3MOB
PETYISINN, YTO OTPaKAJIOCh YBEIMUCHNEM a0COMIOTHOHM BeandnHbl VLF ¥ MOBBIIIEHNEM OTHOCHTEIBHOTO BKJIa-
nma VLF — xkomnoHeHTHL. JlucOananc aBTOHOMHOW PETYIANNH Y OOJBHBIX THIIEPTOHNIECKOH 00JIe3HBIO HE CBS3aH C
KPHU30BBIM Te€4eHHeM U mHAekchl BCP He MOTYyT OBITh MCHOJIB30BAaHBI B KAU€CTBE MPOTHOCTHIECKUX KPUTEPHUCB
KPaTKOCPOUYHBIX KOJIEOaHUH apTepHaIbHOTO JABICHUSL.

K/TIOYEBBIE C/IOBA: tuneproHndeckas 00JIe3Hb, THIIEPTOHIYECKIE KPHU3HI, BApHAOCITBFHOCTD CEPICTHOTO
pHTMa, aBTOHOMHAs HEpBHAsI CHCTEMa

4eil rpynmbl YKpanHCKOTO OOIecTBa KapIauoio-
BBEJIEHUE roB (2000 r.) [11] OonbHBIE ObLTH pa3ieieHBl Ha
OIHUM M3 BaXHBIX (PaKTOPOB MOPAKEHHS Op-  JABE TPyNIbL. B mepByro rpyniry ObLIM BKIIOUECHBI
raHOB-MHULIECHEH ¥ YXY/AIIEHUs IPOrHo3a y 6ob- 108 GONBHBIX y KOTOPHIX T€YEHHE TUNEPTOHHYE-
HBIX TUIEPTOHMYECKONW OGOJIE3HBIO SBJIAIOTCS TH-  CKOM 0One3HH ObLIO OE3KPH30BBIM H BO BTOPYIO
nepTeHsuBHbIE Kpusbl [1,2]. M3BecTHO, 4TO B ma- TPYINIly BKIIOYEHBI 69 OONBHBIX, y KOTOPBIX
TOTE€HE3¢ THIEPTEH3UBHBIX KPU30B 3HAYUTEIb-  HAOJIONATHCH THIIEPTEH3MBHBIC KPH3BL.
HYI0 POJIb HWIPacT aKTUBAIMS CHUMIIATHYECKOTO UccnenoBanne mokasareneil BapraOENbHOCTH
OTJlella aBTOHOMHOW HEpPBHOW CHCTEeMHI [2, 3], B CEpACYHOr0 PHUTMA MPOBOJUIIOCH C ITOMOIIBHIO
CBS3M C Y€M OIIEHKa €€ COCTOSHUS MOYKET JaTh  KOMIIBIOTEPHOrO 3jeKTpokapamorpada “Cardio-
VHIMBUAYyalbHbIE NpOrHoctHdeckue kputepun lab 2000”. B Teuenue 24 9acoB 10 MCCIEI0BaHHs
Pa3BUTHs TUIEPTEH3UBHBIX KPU30B y OOJbHBIX ~ HMALMEHTHI HE PUHUMAIH KO(E, aIKOross v npe-
THIEPTOHMYECKON Gosie3Hpto. Cper HeMHBa3WB-  [1ApaToB, BIMAKOMMX Ha nokasareau BCP. Hc-
HBIX METOJOB OLIGHKM COCTOSHHMS ABTOHOMHOW  CJI€JIOBaHME NPOBOAMIM B OJHO M TOXE BpeMs
peryisinuu Hauboliee TOYHBIME SIBIISIFOTCS MCCiie-  CYTOK IOCI€ 5 MHHYTHOTO OT/bIXa TAlMEHTa B
JIOBaHMs TIOKa3aTesell BapraOelbHOCTH cepiaed- MoJokeHuH yexa. OKI' perucTpupoBand B Teye-
noro purma (BCP), orpaxkaromux 6agaHc cumna- HHE 6 MHHYT IIpH CBOOOIHOM JBIXaHHUM B IOJIO-
THYECKOTO W TapaCHMIIATHYECKOTO OT/AEINOB [4, 5,  YKEHUH JIEXKA U CTOS. AHAIM3 5 MUHYTHBIX OTpE3-
6]. Bbu1o MOKa3aHo, YTo aprepuanbHas runepred-  KoB OKI' mpoBoansm ¢ moMonisio Metoaa ObicT-
3Usl ACCOIMMPYETCS CO CHIDKEHHEM OOIIel Mom- — poro npeodpaszosanus Pypre. OLeHUBAIKUCH ClIe-
HoctH criektpa BCP u nucOanancoM aBTOHOMHOM — JIYIOIIME MapaMeTphl: o0las MOIIHOCTh Bapua-
perymsauuu [7, 8, 9], omnako, m0 Hactosiuero LuoHHOro cmekrpa (TP), mommuocTs cmekTpa B
BpEMEHM He NpOoBOAMIOCH u3ydeHus BCP y  obnactu odenp Huskux (VLF), nuskux (LF) u
OOJIbHBIX TMIIEPTOHUYECKOH 00Je3HbI0 ¢ rumep-  BbICOKHMX 4acToT (HF), a Taxike oTHOCHTENbHBIM
TOHMYECKMMH KPU3aMHU U OLEHKH Y HHUX NPOTHO-  BKJIaa oveHb Hu3kuX (VLF norm) mmskux (LF
CTHYECKOTO 3HaueHus nHaekcos BCP. norm) u Beicokux (HF norm) wacror B cmektp
Llenpto MccaenoBanus sSBUIOCH u3ydenue u3- BCP, OTHOIIEHHE MOIIHOCTEH HU3KOYACTOTHOM U
MEHEHHI MOKa3aTeNel BapuaOeNbHOCTH Cepiied-  BBICOKOYACTOTHOM obnactel cnekrpa (LF/HF).
HOT'O pUTMa y OOJIHBIX TUIIEPTOHUUYECKON 0oJIe3- PE3YJIbTATHI M OBCYKJIEHHE
HBIO C KPHU30BBIM U O€3KPU30BBIM TEUCHHEM T'H-
NEPTOHUYECKOH OOJIE3HU. Cpennne mokasaTelld BapuaOeIbHOCTH M Ya-
CTOTHBIE XapaKTEPUCTHKH CIEKTpa y OOJBbHBIX
MATEPUAJT N METO/IBI rnnepTOané)CKoﬁp(Sonemb}o B 6aI;am},IH0M 1oJI0-
OGcnenoBano 176 GONBHBIX TMIIEPTOHUYECKON — KEHUM  (TablMla) COOTBETCTBOBAIM JIAHHBIM
Gose3nbio. CpeHuii BO3pacT MAlMEHTOB COCTaB-  IPUBEIEHHBIM B paboTax APYruX HMCCIIEN0BaTe-
as1 52+12 (27-79) ner. B cooTBeTcTBHU ¢ peko-  JeH [6].
menmausiMu Komurera Dxenepros BO3 (1999r.) V GONBHBIX TMIEPTOHUYECKON OOJIE3HBIO OT-
[10] y 14 GOmBHBIX AMArHOCTHPOBAHA THIIEPTO- MEYAJIOCh CHUKEHME BEJIMYMHBI OOIIEH MOIIHO-
HUueckas 6ose3nb I cragun, y 113 — runepToHu-  CTH CIEKTpa IO CPABHEHHUIO C BO3PACTHBIMHU HOP-
yeckast 6one3ns I cramuu u 'y 49 — 11l craguu. B Mamu. AocoimorHas BennunHa VLF 3HaunTensHO
COOTBETCTBHU C KiaccupuKauueid Kpu3oB pabo-  CHIDKAJIACh 10 CPABHEHMIO CO 310POBBIMH JIMIIA-
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MH. B TO ke BpeMs OTHOCHUTEIbHBIN BKiIaa VLF-
KoMmroHeHTHI criekTpa BCP Obur yBenmmuen. Tak-
ke OBUTH CHHKEHBI a0COTIOTHBIE BeMWIUHBI LF 1
HF, omnako, yBenmnuenne unnekca LF/HF cBune-
TEIHCTBOBAJIO O MPEOoOIaaHNN aKTUBHOCTH CHM-
MaTUYECKOTr0 OT/ella aBTOHOMHON HEpPBHOM CH-
CTEMBI.

Peakimsga Ha aKTHUBHBINA TWIT-TECT OOIBHBIX
TUNIEPTOHUYECKOW OOJIE3HBIO XapaKTEepPH30BaIach
ymeHbiieHueM o6meit momuoctu BCP u abco-
motHBIX BenmmunH VLF, LF u HF. IIpu 3Tom oT-
MEYaJioch yBENUYECHHE OTHOCUTEIHFHOTO BKJIAJa
rymopansHOi komroHeHTs BCP.

Taoaunna

Iloka3zatenn BapuadeIbHOCTH CePAEYHOr0 PUTMA Yy 00JIbHBIX C KPM30BBIM (2-51 rpynna) u 6e3Kpu30BbIM
(1-s1 rpynna) Te4eHNeM THIIEPTOHMYECKOIi §0JIe3HH B OKOe M IPH AKTHBHOM THJIT-TecTe, M+m

Tpymns: Iouo- IToka3aTesu BapuadeJbHOCTH CEPAEYHOr0 PUTMA
0OJILHBIX | JKEHHUe Tl;’ VLE’ VLF LFé LF FZ HF LF/HF
MC MC norm MC norm MC norm
Tlexa 1124 630 0,59 302 0,27 176 0,13 2,97
1-5 rpymma +1168 +776 +0,17 +354 +0,12 +289 +0,10 +1,97
(n=108) Cros 806 482 0,61 230 0,26 113 0,11 4,29
+827 +382 +0,19 +382 +0,14 +215 +0,11 +3,45
Tlexa 1233 728 0,59 304 0,26 191 0,14 2,69
2-51 TpymIa +2041 +1455 +0,16 +471 +0,10 +421 +0,12 +1,82
(n =68) Cros 879 559 0,64 248 0,27 86 0,09 4,44
+1041 +611 +0,18 +402 +0,14 +164 +0,09 +3,56
Tlexa 1175 670 0,59 304 0,26 184 0,14 2,86
Bcero +1571 +1089 +0,16 +410 +0,11 +346 +0,11 +1,90
(n=176) Cros 864 491 0,62 254 0,26 109 0,10 4,33
+991 +492 +0,19 +449 +0,14 +212 +0,10 +3,47

Ymenblienue adcontotHol BennuuHbl HE ObI-
70 Oosee 3HAYUTENBHBIM, YTO MPHUBOIWIO K YBe-
muaeHuto cootHomennst LF/HF.

CpaBHEHHE CHEKTPAJIBHBIX XapPaKTEPHCTUK
BCP B rpynnax OOJBHBIX C KPU30BBIM U O€3KpU-
30BBIM TEUCHHEM TMIEPTOHUYECKOH OOJIE3HU MO-
Ka3aJo OTCYTCTBHE AOCTOBEPHBIX Pa3IUUMi, KaK
B Oa3albHBIX YCJOBUSAX, TaK M NPU aKTUBHOM
TWiIT-TecTe. BenuumHa oO0mieil MOIIHOCTH CHeK-
Tpa BCP Obuta HemocToBepHO BbIIE B TPYIIE
OOJIBHBIX C KPU30BBIM TEUEHHWEM TMIEPTOHHYE-
CKOM OoJie3HH 3a cyeT Oosee BBICOKOI'O YPOBHS
a0COJIIOTHOH BEJIMYMHBI T'YMOPaJbHOH KOMIIO-
HeHThl BCP. Takke HeCKONBbKO BHIIIE OBLIO CO-
ornomenue LF/HF B rpynne GonpHBIX ¢ Oe3kpu-
30BBIM TCUEHHEM TUIIEPTOHHYECKON OONIE3HH.

[lony4yeHHbIe JaHHBIE TOATBEPANIN CHIKEHUE
obmet momHocTd BCP y GONBHBIX TMIEpTOHU-
yeckor 0oje3Hpio [7, 8, 9], kKak B IMOJOKESHUU
JIeKa, TaK U BIOJOXKEHUH CTOSI, YTO CBUICTENBCT-
BOB&JIO O TMOBBIINIEHHOM PHCKE CEPIEYHO-COCY-
JucTol cmeptHoctH [4, 5, 6]. Qucperymnsuus aB-
TOHOMHOW HEpPBHOM CHCTEMBI MNpOSBIAIACH HE
TOJIBKO CHIDKCHHEM IapacuMIIaTUYEeCKUX HHICK-
coB BCP, kak ObLIO IOKa3aHO B MCCJIEIOBAHUIX
[8, 9], HO ¥ CHW)XEHHEM CHMMATHYECKUX HHICK-
COB y OOJIBHBIX TMIIEPTOHHYECKOH 0OJIE3HBIO IO
CPaBHEHHUIO C HOPMOTOHHKAMH KakK B IIOKOE, TaK
npu opTocTaTHuecKoi mpobe (Tunrt-tect). bbiio
MOKAa3aHo, YTO OOJIbHBIE C THIIEPTOHUYECKOH 00-
JIE3HBIO UMENH MEHEE BBIPAXKEHHYIO PEaKLUIO HE
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TONBKO HOpManu3oBaHHbIX BennuuH LF um HF
KOMITOHEHT [9, 12], HO u aOCOIOTHBIX BEIHYNH
LF u HF B oTBeT Ha opTocTaTudeckyto mpoody. Ha
(oHE CHIKEHHUS aKTUBHOCTH aBTOHOMHOM HEpB-
HOW CHUCTEMBI y OOJBHBIX THIIEPTOHUYECKON 0O-
JIE3HBIO BEHISBIICHA aKTUBAIUS TyMOPAIbHBIX Me-
XaHU3MOB PETYISINN, YTO OTPAKAIOCH yBeIHde-
HueM abcomroTHOHW BenwunHbl VLF m moBbImIe-
HHUEM OTHOCHUTelIbHOTO BKJaga VLF — komrmo-
HEHTBHI.

OTCYTCTBUE B3aWMOCBSI3M KPU30BOTO TCUCHHS
TUIEPTOHUYECKON OOJIE3HU TOATBEPIKIAET THIIO-
Te3y o ToM, uto nokazareiau BCP He cBsizaHbI
YPOBHEM apTEPHATLHOTO IABJICHHS M €T0 KPaTKO-
CPOYHBIMHU KOJEOaHUSMH, a CKOpee C ero IHp-
KaJHBIMU H3MeHeHusMU [13] u JoarocpodHbIM
peryJaupoBaHUEM.

BbIBO/IbI

1. YV OONbHBIX THIEPTOHUYECKOH OOJIE3HBIO
MPOMCXOAUT CHIKEHHE OOIIEH MOLIHOCTH
BapHaOeIbHOCTH CEPIIEYHOr0 PUTMa, aKTHB-
HOCTH CHMIATHYE€CKOTO M MapacHMIIaTHye-
CKOr0 OTIEJIOB HEPBHOHM CHCTeMBbI, Ha (oHE
AKTUBALMM TYMOPAJIBHBIX MEXaHH3MOB pe-
TYJISALUH.

Habnronaetcs aucbanaHc cCHMIaTHYECKOTO U
MapacUMIATHYECKOTO OTAEIOB aBTOHOMHOM
HEPBHOW CHCTEMBI, MPOSBISIOUINNACS B
ocia0IeHuN peakUH CHUMIAaTHYEeCKOro OT-
Jiesia aBTOHOMHOM HEpBHOM CHCTEMBI Ha Op-
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TOCTATHYECKHE HATPY3KH. 3. Tlokazarenu BapHaOENBHOCTH CEPICYHOTO

puTMa y OONBHBIX TUIIEPTOHHYECKOH 00- HBIX THTICPTOHUYECKON 0OJIE3HBIO HE CBS3aH C

JIE3HBIO CBUJIETEIILCTBOBAIM O TIOBBINNICHHOM KPH30BBIM TeueHueM u mHjaekchl BCP He Mo-

pHCKE CepAeYHO-COCYIUCTON 3aboyieBacMo- I'yT OBITh UCIIOJIb30BAHBI B KauecTBE MPOTHO-

CTH U CMEPTHOCTH. CTUYECKHX KPHUTEPHEB KPATKOCPOYHBIX KOJie-
4. JlucOGamaHC aBTOHOMHOM PETYJSINH Y 0OIb- OaHMi1 apTepHUATBPHOTO JTABIICHUS.
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I'MEPTEH3UBHI KPU3U TA BAPIABEJIBHICTH CEPHEBOI'O
PUTMY Y XBOPUX HA I'NIEPTOHIYHY XBOPOBY

O.B. binvuenko
XapkiBcbkui HanlioHaNbHUH yHIBepcuTeT iM. B.H. Kapazina

PE3IOME

Mertoro poboTu Oy0 BUBYEHHS 3MiH IIOKa3HHUKIB BapiaOeIbHOCTI CEPIIEBOI0 PUTMY Y XBOPHX HA TiIEPTOHIUHY
XBOpOOy 3 KPH30BHM Ta OE3KPHU30BHM IepebiroM rinepToHidHoi xBopoodu. ObcresxeHo 176 XBopHX rimepToHid-
HOI0 XBOp0o0o10. OTpuMaHi pe3ynbTaTi MiATBEPAMIN 3HIDKSHH 3arajbHoi noTyxHocTi cnektpy BCP y xBopux Ha
rilepToHIYHY XBOPOOyY SIK y HOJIOKEHHI JIeXa4H, TaK 1 B ITOJIOXKEHH] CTOSYH, 10 3aCBiJUMIIO MiJBHIIEHUH PU3UK
CepILeBO-CYAMHHOI CMEPTHOCTI. 3HIKEHHS 3arajbHOi MOTY)XHOCTI cniektpy BCP acomitoBanocs B Oinbiiit mipi 3
TPOTPECYBAHHSAM 3aXBOPIOBAHHS 1 B MEHIIH Mipi 3 piBHEM apTepiajJbHOTO THCKY. OTpI/IMaHi JaHi ni}lTBep,uI/mH
rirnore3y npo Te, Mo )mcperym{mﬂ ABTOHOMHOT HEPBOBOT CHCTEMH MPOSBIAETHCS HE TUIBKY Y 3HIKEHHI napackM-
NaTUYHMX, ayie 1 cummaTnyHux iHaexcis BCP y xBopux Ha rinepToHiuHy XBOpoOy y NOPIBHSHHI 3 HOPMOTOHIKaMH
SK y CIIOKOI, TaK i i/l 9ac opTocTaTndHoi npobu (TinT-Tect). CrnocrepiraBest TaKoX AUcOanaHc aBTOHOMHOI pery-
JSIiT, SIKUKA NPOSIBIISIBCSL y MOCIIA0JICHH] peakiii CMMIIaTHYHOTO BiJJIUIKy aBTOHOMHOT HEPBOBOI CHCTEMHU Ha OPTO-
CTaTHYHE HaBaHTaXeHHs. Ha QoHi 3HWKEHHS aKTUBHOCTI aBTOHOMHOT HepBoBoi cucremu BCP y xBopux Ha rinep-
TOHIYHY XBOpOOy BHSIBIECHA aKTHBAllisi TyMOpaJbHUX MEXaHI3MIB peryisiuii, mo BiroOpakaylocst y MiJBUILEHHI
abcomrorHoro 3HaueHHs1 VLF Ta minsumenni BinHocHoro Briany VLF-komnonentu. /{uc6ananc aBToHOMHOT pe-
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TYJAIil y XBOpUX HA TIMEPTOHIYHY XBOPOOYy HE IMOB’sI3aHUM 3 KPpU30BHUM Iepebdirom, i iHgekcu BCP He MOXyTh
OyTH BUKOPHUCTaHi SIK IPOTHOCTUYHI KPUTEPii MBUIKOIUTMHHUX KOJIHBAaHb apTEPiaIbHOTO THCKY.

K/TIOY0BI CJIOBA: aptepianbHa TinepTeHsis, BapiabelIbHICTh CEpIEBOIO PUTMY, aBTOHOMHA HEPBOBAa CH-
CTeMa, TilePTeH3UBHI KPH3H

HYPERTENSIVE CRISES AND HEART RATE VARIABILITY OF
HYPERTENSIVE PATIENTS

0.V. Bilchenko
The Karazin National University of Kharkov

SUMMARY

The aim of the research was to study the heart rate variability indexes of hypertensive patients with crisis and
crisisless idiopathic hypertensia. 176 hypertensive patients were examined. The obtained data confirmed
the decrease of total HRV capacity of hypertensive patients in supine as well as in upright position, it was evi-
dence of an increased risk of cardiovascular death-rate. The obtained data confirm the hypothesis that the dysregu-
lation of autonomous nervous system becomes apparent not only in the decrease of parasympathetic but in sympa-
thetic HRV indexes of hypertensive patients in comparison with healthy people at rest as well as in tilt-test.
The unbalance of autonomous regulation was observed, it was displayed in weakening of sympathetic unit of reac-
tion to orthostatic load. The activation of humoral regualtion mechanisms was revealed on the background of the
activity decrease of autonomous nervous system of the hypertensive patients, it was reflected by an increase of
VLF absolute value and increase of relative VLF input-components. The unbalance of autonomous nervous system
of hypertensive patients was not connected to hypertensive crises and HRV indexes can not be used as the prog-
nostic criteria of short-term fluctuations of pressure.

KEY WORDS: hypertension, heart rate variability, autonomous nerve system, hypertensive crises

V/IK: 616.1:15.:43

POJIb JIOKAJIBHOI'O W HOUPKV/JIUMPYIOLIEI'O 3BEHBEB
CUMIIATO-AJIPEHAJIOBOM CUCTEMBI B ®OPMUWPOBAHUU
IEPEEPO-UIIEMHUYECKOMN APTEPUAJIBHON T'MIEPTEH3UU

AJI. Busup, B.A. Buaupz, A.E. Bepenmz, A.B. Jlemudenxo’
3anopoKCKHii TOCy1apCTBEHHBIH MEANIIMHCKUI YHUBEPCHUTET, 1- Kadenpa nponeeBTUKH BHYTPEHHUX 00Jie3-
Hell , 2 - kadenpa rocnutanbHOM Tepann Nel

PE3IOME

O6cnenoBano 180 genoBek, cpeau KOTopbix 30 370poBHIX JUI U 150 OONBHBIX ¢ apTepUATLHON TUNIepTeH3neH
B Bo3pacte 39-63 roga. Y 58 Obuta oOHapy)eHa dCCeHITMAIbHAS TUTIEPTEH3Ms, Y 44 ee codeTaHne ¢ YHAOTEITUATb-
HOW mucdyHkuueit u y 48 — nepedpounmemudeckas ¢popma apTepuanbHON TunepTeH3ud. COCTOSIHHE MO3TOBOTO
KPOBOTOKa OBIJIO OIEHEHO C ITOMOIIBIO AYIJICKCHOH I[BETHOW Jommuieporpadur. YPOBHH IUTa3MEHHBIX KaTexoa-
MUHOB OBLTH OIEHEHBI PaTUOMMMYHHOJIOTHUECKHA. KOMMYeCTBEHHYIO OIIEHKY YPOBHSI COAEPIKAHUS DPUTPOIIUTAD-
HBIX KaT€XOJAMWHOB MPOBOAWIIN C MCTIOJIh30BAaHUEM CHUCTEMBI IM(POBOTO aHaATN3a M300pakeHUi. AHAIN3 TIOTY-
YEHHBIX PE3yNbTATOB MOKA3all, YTO TSHKECTh MUCPYHKIIUU IHIOTETUS dKCTPAKpAHUAIBHBIX apTePUil U UX CTPYK-
TypHOE PEMOJICIUPOBaHNEe Y OOJIHBIX apTepPUaTLHON TUTIEPTEH3UEN B OOJBIIEH CTETIEH! 3aBUCIT OT aKTUBHOCTH
TKaHEBOH COCTABIISIONIEH CUMIIATOAAPEHAIIOBOM CHCTEMBI, UeM OT YPOBHsI COJIEPKaHUS KaTEX0JIaMHUHOB B TIa3Me
KkpoBU. DOpMHUpOBaHUE TIEPEOPOUTIIEMHIECKON (HOPMBI apTEPUATHHON THIIEPTEH3UU COTPOBOKIACTCS HAPYIICHH-
€M MEXaHH3MOB B3aUMOCBSI3U MEXTy aKTUBHOCTBHIO KATEXOJAMUHOB IIJIa3MbI M TIPOIIECCAMHU UX TpaHCMEeMOpaHHO-
T0 TPAHCTIOPTAa W BHYTPUKIIETOYHOTO JETIOHUPOBaHUs. [Ipy 3TOM CHIDKEHWE BJIMSHUS TUIA3MEHHBIX KaTeXOoJaMU-
HOB Ha MEXaHWYECKHE KauecTBa IHIIOTEIHNS aCCONMUPYETCSI C YMEHBIIICHHEM BKJIaJla YHIOTEINH-3aBUCUMOM Ba30-
MWIATAIU B o0ecliedeHne aaeKBaTHOW mepedpanbHOl nepdy3un Jake MpH 3HAYUTEIBHON THIEPCUMIIATHKOTO-
HUH.

KITIOYEBBIE CJIOBA: aptepuaibHas THIIEPTECH3Hs, CHMIIATO-a[PCHANIOBAsl CUCTEMa, JHIOTETHAbHAS
(hyHKIMS, peMOISTUPOBAHKE apTepHit
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BBEJAEHUE

['unepcuMnaTuKOTOHUS SABJSIETCS  OOIIenpu-
3HAaHHBIM (PAKTOPOM, CBS3BIBAIOIINM (DH3HUOIIOTH-
YECKYI0 PETYJSLHUI0 COCYIUCTOrO0 TOHYCa, Cep-
JIEYHYI0 JEeATEIbHOCTh U YCTOMYMBBIA Mpeccop-
HBI OTBeT [6]. M3BecTHO, YTO CyIIECTBYET BHI-
paskeHHas KOpPpeJsiIys MEXIY CYTOYHOM Bapua-
OEIbHOCTBIO U YPOBHEM apTEPUANBbHOIO AaBiie-
aust (AJl) ¢ omHON CTOPOHBI W IIIa3MEHHBIM
ypoBHeM karexonamuHOB (K) ¢ npyroii [14]. IIpu
9TOM 3neBanumsa myna K B ruiazme KpoBu sBIsieTcs
HE3aBHCHMBIM MapKEpOM BBICOKOTO PHCKa Kap-
JINo- 1 1epedpoBacKySApHBIX coObITH [12, 16].
Bwmecte ¢ Tem, posb TOKaNbHOHN (MM TKaHEBOK)
cumnaroaapeHanoBoit cucremsl (CAC) B cTaHOB-
JeHnH apTepuanbHoi runeprersun (Al') mo koH-
1a He ycTaHoBieHa. POPMEHHBIE 3JIEMEHTHI Kpo-
BH SBIISIIOTCS COCTABHOM dacThio TKaHeBoi CAC,
NPUHUMAIOLIEH HENOCPEICTBEHHOE Yy4acTHEe He
TOJIBKO B O0ECIICUYEHHH aJeKBaTHONW MHUKPOLMP-
KyJSIUM, HO ¥ B MOXLYJMPOBAHUHU POCTa U OU-
(hepeHIMPOBKH TKaHEH, (PU3NOIOTUIECKIX KOJe-
0aHUAX TEMOAMHAMHYECKMX W HEUPOIHIOKpPHH-
HBIX KOHCTaHT [17,22]. JlemoHUpOBaHHEIE B DPUT-
pouutax K mpencraBisioT coboii nepuBaT ogHOM
U3 TPaHCHOPTHBIX (popM sHmoreHHoro myna K
[19]. Ilpu sToMm K mma3mel KpoBU 00eCTIEUUBAIOT
peanu3annio CpOYHON ajanTaluyd K CTPECCOBBIM
BO3/ICHCTBUAM, TOTJa Kak JAenoHupoBaHHble K
UTPAlOT BaKHYIO POJb B MOIYJISIIMU JOJITOBpE-
MEHHOM aJlanTaliy Kak K (YU3MOJOTHYECKUM, TaK
Y NATOJIOTUYECKUM CTUMYJaMm [2].

YCTaHOBIEHO, YTO HMIIEMHUSI HEKOTOPBIX OTHE-
JIOB TOJIOBHOT'O MO3Ta MOKET ObITh OTBETCTBEHHA
3a yBenuueHue ypoBHa AJl, pa3BuTue BHyTpHUUe-
PENHONW THIIEPTEH3UH, IOBBILICHWE PHUCKA WH-
CyJabTa U Cy0apaXHOHWIATBHOIO KPOBOM3IHUSHHUS
[8]. Panee B Hammx HCCACAOBAHMSIX ObLIA BBISB-
JIeHa yCTOWYMBasi B3aUMOCBSI3b MEKAY CTEIECHBIO
cTeHo3a OpaxuonedanbHBIX apTepuil U colepxa-
HUEM psAga OMOJOTMYECKH aKTHBHBIX BELIECTB B
oTTekatomei ot mosra kposu [1]. Ilpu atom Obu1a
3aperucTpupoBaHa HauOoJiee BBICOKAs HJICBALHS
TUIa3MEHHOTo myJia 3HaoreHHsx K. MoskHo npen-
MOJIOXKHTH, YTO JIOKaNbHas mpoaykuus K B Tkanu
MO3ra W HapylIeHHE UX JCNOHHUPOBAHUS MOTYT
UrpaTh BaXKHYIO poJib B matorenese Al [2, 3].

Llenbio HacTOSILIETO HCCIIEAOBAHHUS SIBUIIOCH
M3y4YeHHE B3aUMOCBS3H JIOKAJBLHOTO U LUPKYJIH-
pyromtero 38eHbeB CAC y ManyMeHToB ¢ pas3iud-
HbIMU popmamu Al

MATEPUAJ U METOJbI

Ob6cnenoBano 180 yemoBek, cpeau KOTOPBIX
30 3gopoBbix quil u 150 GombHBIX ¢ A" B BO3-
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pacte 39-63 roma. Bce mamumeHtsl manu 100po-
BOJIHOE COTJlacHe Ha Y4acTHE B HCCIICIOBAHHH.
YV 58 6puta obrapyxkena OI', y 44 ee coueranue c
sHpoTenuanbHON muchynkmmerd (1) m y 48 —
nepedpoumeMudeckas popMa apTepHaIbHOU TH-
neprersun (IIUDATL), pa3BUBIICHCS BCIEACTBUE
CTEHOTHYECKHUX IMOPaKEHUH 3KCTpaKpaHHaJIbHbBIX
apTepui.

Kpureprun HCKIIOYEHUs] MALMEHTOB U3 TPy
HaAOIO/ICHUS: TIEPEHECEHHBI MO3TOBOY WHCYJIBT,
Allgyer. Gomee 210 MM PT.CT., OTCYTCTBHE ajJeK-
BAaTHOT'O KOHTPOJIA 32 YPOBHEM CHUCTEMHOI'O JaB-
nenus, dHnedamonatus 6omee yeM |l ctagum, BoI-
paKeHHbIE JMYHOCTHbIE M KOTHUTHBHBIE Hapy-
IeHUA, TPOMOOAIMOONHMYECKHE  DIMH30JbI B
aHamHe3e, MepeHeceHHbli Q-mHpapkT MHUOKapaa,
cepleyHas HENOCTaTOYHOCTb, ATPUOBEHTPUKY-
nsapras Omnokanma |-l cremenn, GepemeHHOCTB.
Kaxxaplii manueHT man MUCHbMEHHOE JTO0OpPOBOIB-
HOE cOrJIacue Ha y4JacThe B UCCIIEIOBAHUHU U ObLI
MH(POPMHUPOBAH O TOM, YTO MOKET OTKa3aThCs OT
JalpHeHero gedeHus 6e3 Kakux Obl TO HU OBLIO
MOCJIEICTBUMA. ABTOPBI UCCIEAOBAHUS CTPOTO CO-
Onrogany mpaBa MaleHTa B COOTBETCTBUM C Tpe-
6osanmsimu Good Clinical Practice.

CocTosiHHe MO3rOBOrO KPOBOTOKa OBIIO OLle-
HEHO C MOMOIIBIO AYIUIEKCHOHN IIBETHOM IOMILIE-
porpadun, conpspkeHHOH ¢ B-MonmanpHON 3x070-
Kaluel W SHEePreTHYeCKHM KapTorpapupoBaHu-
eM, Ha ammapatre SONOLINE VERSA PLUS
(SIEMENS, I'epmanust). DX0JI0KaLusi SKCTpaKpa-
HUAJBHBIX apTEepUil NPOU3BOAMIACH JIMHEHHBIM
JIATYMKOM BBICOKOTO pa3pelieHus ¢ yacTorod 14
MHz no metonuke Aaslid R.[11]. Msl Bu3yanu-
3upoBaiu ¢ obenx cropoH obmyo (OCA), BHYT-
pennioro (BCA), napyxuyto (HCA) connsie ap-
TEPUU Ha BCEM NPOTSDKEHUH, TTIO3BOHOYHBIE apTe-
pun (ITA) B niepBUKabHOM CErMEHTE, HaAOJIOKO-
Bole aprepun (HA) B HaarmasHUYHOM CErMEHTeE,
nepenaue (IIMA), cpegane (CMA) u 3aaHme
(3MCA) Mo3sroBele apTepud U3 BUCOYHOH MO3H-
uuH, riasandable aprepud (I'A) U3 opouranbHOM
MO3UIMH, a TaKKe OCHOBHYyI0 aprepuio (OA) u3
3aTHIJIOYHO MTO3ULINH.

ITocne BU3yanu3auu MpocBeTa cocyna CTPo-
Oupyemblii 00bEM pacrosiarajv B IPOEKIHU Oce-
BOr'0 TOKa KPOBU M OCYILIECTBIISUTM JOIIUIEpPOrpa-
¢uueckyro 3amuch motoka. Ilocne o0paboTKM
KPHUBBIX HE MEHEE YeM B TPEX KapIMOLMKIaX pac-
CUMTBHIBAIN CJELYIOIINE II0Ka3aTelid: MaKCH-
MaJIbHasl CHCTOJHMYEcKas JIMHEHHass CKOpOCTh
(Vmax, cm/c), MakcUMaJbHasi TUACTOIMYECKas
nuHeHHast ckopocth (Vmin, cm/c), ycpeaHeHHas
cucrtonuueckass JnuHedHas ckopocth (TAMX,
cm/c), cpenusis nuneiHas ckopocth (TAV, cm/c),
obwemHas ckopocth (FV, n/mun). CymmapHbIi
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00BeMHBINT MO3TOBOM KpoBOTOK (X FV) ompeme-
JSIM myTeM cioxeHuss FV BOo BHYTPEHHHX COH-
HBIX ¥ TIO3BOHOYHBIX apTEePHUsIX.

st SKCTpaKpaHHANBHOTO OTAENIa COHHBIX ap-
TEepHUil TOTIONTHUTEIHHO TIPOBOIWIN H3MEpPEHUE
(TUMC) B cpemueii TpeTr (MM), a TaK)Ke TOJIIIIH-
Hy crerku aprepuit (TC, Mm) n ux muamertp (d,
MM) o metoxay Steinke W.et al. [21]. Ilpu Buzya-
JU3AIAA CTEHO3a apTepUi B MPOIOTHBHOM H(WITH)
MOTIEPEYHOM CEYEeHHHU TPOBOIMIN pacdeT CTere-
HU CTE€HO3a 10 (opMyIIe:

% creno3a= (d;-d,) / dy,

rae:

d; — mameTp apTepuH HUXKE YPOBHS CTEHO3a,

d, — namerp apTepun Ha YpOBHE CTEHO3a.

Benmnunay cymmapaoro creno3a OKA (X cre-
HO3) paccuuThiBanu 1o ¢opmyae Beebe H.G. et
al. [13]:

2 creno3 = (£ % cTeHo03a COHHBIX
aprepuii)/2 + (£ % creHo3a M03BOHOY-
HBIX apTepmii)/3,

rae:

Y~ % cTeHo3a COHHBIX apTepuil — CyMMa CTe-
MIEHEH CTEHO30B COHHBIX apTEpHil,

Y % cTeHo3a MO3BOHOYHBIX apTEpHH - CyMMa
CTEIEHEN CTEHO30B MO3BOHOYHBIX apTEpU.

JloTIOTHUTENEHO TIPOBOMIIA M3YYEHUE XapaK-
Tepa CTEHOTUYECKOTro MpoIlecca, CTPYKTYpy are-
POCKIIEPOTUYECKON OJNSIIKU ¥ IEJIOCTHOCTh ee
MTOKPBIIIKH, HATMYWE TTOJIBUKHBIX 3JIEMEHTOB HaJl
TUIEYEBOM 30HOW W(WJIM) MOKPHIIIKOH, B TOM YHC-
ne TpoMOOB, a TaKKe M3MEPSUIH BBHICOTY OJSIIKH
B MM. ['eMOoiHAMUYEeCKH HE 3HAYMMBIMHU CUUTA-
JIU CcTeHO3bl BeanumHoh 30-69% oT HMCXOIHOro
JImamMeTpa cocyja, TeMOAMHAMUYECKH 3HAYUMBI-
mu — 70-98%, nipu crenose 6osee 99% rosopuin
00 ncTHHHOH OoKKITFo3uH [13].

31 OKA BepudunupoBanack Kak aHoMalbHas
peakiuss BCA wn(wmm) [TA mocie BBITOTHEHUS
MTPOBOKAITMOHHOW TPOOBI, 3aKIFOYAIONIEHCs B all-
TUIMKALUA XOJIOJIOBOTO TeJisl Ha JIMLO B TEUCHHUU
Tpex MUHYT. [Ipy 3TOM y4YuTBIBaNIM CTENEHb pa3-
BUBAIOLICHCS Ba30KOHCTPUKLUMHM W(MIHM) Ba30u-
nATanMoo, He mnpesslmaromyro 10% ucxomHoro
auaMeTrpa aprepuu. Jns ompepeneHus 4yBCTBU-
TEIBHOCTH apTEPUil K Ba30AUISTAIIMA TPOBOIHIN
mpo0y C PEaKTUBHOW TUIIEpPEMHEH IUIEYeBON ap-
TEPUM C MOCIEAYIOUIMM pPACUETOM BETWYHMHBI
HANpsDKEHUS CIBHTa Ha SHAOTENHH (G) U YyB-
CTBHUTEJBHOCTH IIJICYEBOH apTepUH K Ba3OAMJIS-
taruu (K Bazomgunstanum) mo meroay MBaHoBoit
O.B. u ap. [4].

OO0pa3npl KpoBH OBUIM B3ATHI Y MAaLMEHTOB B
yrpennue yacsl ¢ 7° 10 8% B CHIMKOHOBBIE HpO-
oupku ¢ 5% Tpunonom B. IMocne nenrpugyrupo-
BaHus B TedeHuu 10 mun npu 3000 06opoTOB B
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MHUHYTY OTOOpaHHas IUla3Ma KpOBM 3aMOpa’KuBa-
mace mpu Ttemneparype —30°C. YpoBHu mmias-
MEHHBIX afpeHanuHa (A) u HopaapeHanuHa (HA)
ObUIM OLIEHEHBI PaJIUOMMMYHHOJIIOTHYECKH C IIO-
MOIIbIO OPUTMHAIBHBIX TECT CUCTEM.

i1 IMTOXMMHYECKOTO BBISABICHHUS ACIIOHHU-
pOBaHHBIX dpuTpounTapHelx K wucnoms3oBanu
metoauky Mapmaps AWM., Knagnenko .IL. [7].
CBexue Ma3Ky KpOBH, BBITIIOJIHEHHbIE Ha IIpeBa-
PHUTENBHO HOKPBITHIX AIbOYMHUHOM HPEIMETHBIX
cTekiax, ¢pukcupyorcs B 2% BOIHOM pacTBOpe
Ouxpomara Kanusi pu Temreparype 37°C 6Gosee
JBYX 4acoB. 3aTe€M Ma3KH IPOMBIBAJIH B HECKOJIb-
KX MOPLMAX TUCTWIIMPOBAHHON BOABI U OKpa-
muBanu 5% BOIAHBIM PACTBOPOM a30THOKHCIIOTO
cepeOpa B TeueHUH IATH MUHYT. V30BITOK Kpacu-
TEJsl CMbIBAJIM JUCTUIUIMPOBAHHOW BOJIOH, U MPO-
W3BOJWIIM OKpaIlMBaHUE 3putpouutos 1% cromp-
TOBBIM PAacTBOPOM 303MHA. Ma3Ku INpOMBIBAJIN U
MHUKpPOCKONUpOBaIM Moj ummepcueil. Komuue-
CTBEHHYIO OLICHKY YPOBHS COAEP)KaHHS 3PUTPO-
mutapabiXx K mpoBonwin ¢ MCIONb30BaHUEM CH-
cTeMbl IU(PPOBOTO  aHaNHW3a  HM300paKEHUI
VIDAS-386 (“Kontron Elektro-nik”, I'epmanns),
BKJIIOUAOmied B cebs mukpockorm AXioskop
(“Zeiss”, T'epmanus).

[lomyuenHsle maHHBIE 00pabaThIBAIM METO/IA-
MU BapHalyioHHOW cratucTukd Ha [I9BM IBM
Pentium 450 ¢ wWCHONB30BaHHEM [POTPAMMBI
SPSS mnst Windows’98. PesynbraThl IMpejacTaB-
JeHsl B BUjE cpeanero 3HadeHus (M), 95% [U,
omunOKu cpenHeit (M). ocToOBEpHOCTh pa3InyHii
KOJINYECTBEHHBIX JIaHHBIX YCTAHABIUBAJICH ITyTEM
MIPOBEPKHU “HYJIEBO~ TMMOTE3bI C UCIOJIB30BAHU-
eM kputepus P. IlpoBepka craTuctuueckoil 3Ha-
YUMOCTH Pa3JIM4Mi JJI1 YaCTOTHBIX IOKa3aTeseil
POBOJMIACH C HCIONB30BAHHEM KPHUTEpUs ),
MEXIYy OBYMS MEAMAaHAMU — C TIOMOLIBIO KpUTe-
pus U ManHa-YurHu. 3a BennuumHy anbga-
ommnOku (B,) mpunsito 3nauenune 0,05, 3a Benu-
4ypHy OeTa-ommoOku () — 3HaueHue 0,2.

PE3YJIBTATBI U OBCYXJIEHHUE

AHanu3 TONYYEHHBIX pE3yJIbTaTOB IOKa3all,
YTO KOHIIEHTpalMu 3HAOTeHHBIX K B apurponu-
Tax M miasMe y 0oJipHbIX O cyniecTBeHHBIM 00-
pa3oM OTIMYaIach OT HOPMAJBHBIX 3HAUYEHUH U
TECHO acCOLMHPOBaach ¢ (POPMOH THIEPTEHIUH.
CpaBHuUTENBHAs OLIEHKAa COAEpXKaHMS KaTexoJa-
MHHOB B 3pUTPOLIMTaX NpejacTaBieHa B Talm. 1.
VYcTaHOBJIEHO, YTO UCXOIHBIM YPOBEHBb COAEpIKa-
Hust K B sputpoumTax y nanueHToB ¢ I ObL 10-
CTOBEpHO MEHBIINM, YeM Yy 3J0POBBIX JHII, a y
oonpHBIX ¢ [IUDAT umen Hanbonblee 3HAYCHHUE
cpeau Bcex 00cienyeMbIX U JTOCTOBEPHO OTIIH-
qajucs Kak OT KOHTPOJIEHOTO YpPOBHS, Tak M OT



3Ha4YeHUs MoKa3arens B APYrux rpynmnax. Bmecre
C TeM, CpeJHHE 3HAYCHUS COACPKAHUSA U KOHLICH-
Tpammu >putporutapusix K y mammentos ¢ OI B
coyetaHuu ¢ O/ 3aHUMaIN MPOMEXYTOUHOE IIO-
JIOXKEHHUE B MOArPYMIIaxX HalleHTOB U JOCTOBEPHO
HE MPEBBIIIATN YPOBEHb TAKOBBIX Yy 3IIOPOBBIX
JIMLI.

HccnenoBanne akTUBHOCTH IJIa3MEHHOTO 3Be-
Ha CAC BBIBWIO CIEIyIOIIHE OCOOSHHOCTH.
Tak, KOHLIEHTpanus IUIa3MEHHOT0O A BO BCeX
rpynnax IanUdeHToB Obula JOCTOBEPHO BBILIE,
YeM y 3[0pPOBBIX JIMIL, UMEs MaKCHUMaJIbHO BBICO-
Koe 3HadeHne y manueHToB ¢ [{UDAI. Hampo-
THB, ypoBeHb HA y HaOmOMaeMBIX TAIEHTOB
acconuupoBai ¢ popmoit Al', mporpeccuBHO yBe-
auyuBasice OT rpymnel ¢ O u  gocruras
HaubOompmux 1udp y OompHBIX LIUDAIL. Ilpn
3TOM AOCTOBEPHBIC OTJIMYUS OTMEYAJIHCh Kak C
MOKAa3aTeNsIMU 340POBBIX JIUI, TaK M C TOKa3aTe-
MU 1a3MeHHoro ypoBHS HA y GompaBIX O
OTtHomenne muazMeHHoro cojaepkannss HA/A y
Bcex manueHToB Al' OBIJIO JOCTOBEPHO HUKE, YEM
y 310poBBIX JHL. Bmecte ¢ Tem Hambosnee BbICO-
KOe 3Ha4YeHHe 3Toro Kodddummenta cpeau 00Ib-
HBIX ObUTH 3apeructpupoBanbl npu LIUDAT, a
HauMeHblllee — y namnueHtoB ¢ OI. B rpymnme
oonpHbIX DI B codweranmu ¢ DJ] OTHOIIEHHE
HA/A oxkazanoch JOCTOBEpHO HIDKE, YeM Y TallH-
eaToB ¢ LHMADAI, craTUCTHYSCKH 3HAYMMO HE
IPEBBIIAst IPU 3TOM YpOBEHb O0NbHBIX ¢ 1.

Takum oOpa3om, yBeiaWyeHHE OOLIero Imyna
KaTexoJaMuHOB y OonbHBIX Al mpomcxoanio
npeumyiecTseHHo 3a cuetr HA. bonee Toro, mo
Mepe BO3HHKHOBEHHS 0OJiee TSIKEIBIX CTPYKTYp-
HBIX TOBPEXICHUH  apTepHajbHOM  CTEHKH,
BIUIOTH 10 ()OPMHPOBaHHS (PUKCUPOBAHHBIX CTe-
Ho30B DOKA, mponykuust HA Bospacrana Gosee
OTYETINBO, YeM A. MOXXHO NPEAIONOKHUTb, YTO
HakorieHue K B spurponurax siBisieTcs pe3yiib-
TaTOM MPEUMYIIECTBEHHOTO JenoHupoBanus HA.
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Bmecte ¢ TeM, HEOOXOOUMO OTMETHUTh, YTO IIPO-
¢wrp Tasmennon cocraBisromeid CAC y 601b-
HeIX DI ¢ comyTcTByromei D/ HarToMrHAT TaKo-
Boi#l y mammenToB ¢ DI'. OgHAaKo cO CTOPOHBI JIO-
KaJbHOTO 3BEHA OTMEYAIOCh YBEIWYCHUE aKTHUB-
HOCTH AenoHupoBaHus K, 94To MOXeT cBUIETENb-
CTBOBaTh O BO3PACTaHUM POJIM TKAHEBBIX KOMIIO-
HeHTOB CAC B mporpeccHpoBaHUH U yCyTyOlie-
HUM MMEIOLIUXCSl LUPKYJIATOPHBIX HapyLIeHUH.

O06 3TOM CBHUAETENHCTBYIOT CYIIECTBOBAHHE
psiia TeCHBIX B3aMMOOTHOIIEHUM MEXAY conep-
kaaneM K B 1uiazMe M spuTponurax M HEKOTO-
peiMu  MOPGOPYHKIMOHATFHBIMA TIOKa3aTeIsIMHU
OKA y 6ompabix OI' (Tabm. 2). Tak, nHambomee
CYLIECTBEHHAsl TO3UTHBHAS B3aUMOCBS3b MEXIY
TUMC OCA u koHueHTpanueil mnasmeHHbix K
Obma oOHapykeHa y OombHBIX LITUDAIL, Torma
KaK accolMalysl MEXIy 3THUMHU NapaMeTpamH y
OoompHBIX OI', a Takke y MAlUEeHTOB C COIMYTCT-
Bytomieir DJ] aprepuii Oputa MeHee 3Ha4YNMa H
HOCHJIa COIOCTaBUMBIN Xapakrtep. Koppensuuon-
Has CBsI3b MEXAY IyJoM 3HAoreHHnix K ¢ onHoi
CTOPOHBI M YyBCTBHUTEJIIBHOCTBIO apTepHil K Ba3o-
JWIATAMK W HalpsDKEHUEM CIBUTa Ha SHIOTE-
JUH ¢ Apyroi y Bcex OombHBIX Al' HOCHIa pa3Ho-
HampaBleHHBIH xapaktep. Tak, y 6ompHbIX Ol ¢
conyTcTByromeid D] KoppeasiuuoHHas B3auMOC-
BSI3b MEXIY YyBCTBUTEIBHOCTBIO apTepUil K Ba-
3oamisiTanuy ¥ ypoBHeM K mia3zmbl Obiia Hanbo-
nee BblpakeHa. Ilpm sToM oOpamaer Ha cebs
BHUMaHUE (aKTHYECKOE OTCYTCTBHE CEPHE3HOTO
BIMAHUS Tula3MeHHbIX K Ha 3TOT mokazatens y
oompHBIX OI'. BMecte ¢ TeMm, y NalHMeHTOB ¢
OUDAID" B3auMOCBSI3b MEXKIAY HANpPSKECHUEM
CABHMIra Ha JHIOTENMH M MyJIOM IUIa3MeHHbIX K
ObuTa HauboJsilee MHTEHCUBHOM, TOTIA KaK y Malu-
entoB ¢ OI', a Takxke y OonpHbIX DI ¢ D/ cpen-
HUe 3HaueHus: koddpdunueHta CrupmeHa ObuIH
MEHEe 3HaUUMBbl U BIIOJTHE COTIOCTABUMBI.

Taoauna 1

Conep:kaHue KaTeX0JIaMUHOB B IIa3Me H 3PUTPOLMTAX Y 00JbHBIX apTepHANBLHOI runepTen3ueii (M+m)

Toka3saresn 3n0poBsie o prn;_l;]l OoaBHBIX Ia
Qﬁ}ﬁﬂaﬂﬂﬂ 0,105+0,019 0,616+0,131* 0,690+0,112* 0,753+0,086*
Hopanpenanin | 4 55910 076 0,685:0,124% 0,797+0,133* 0,93240,120*
HI/MJI ’ ! ’ ' ' ' P,3<0,05
HA/A 1,24+0,012

2,440,028 1,11+0,026* 1,15+0,029% P, 4<0.01
yCIIL. el P,.4<0.02
0,428+0 0018
CreyCA, 0,415+0,0015 | 0,396+0,0026* 0.908+0.0036 P,.4<0.0001;
YCIL. €. 1-2=% P2_3<0,0001
13,0430 074*
contea, 13,3140,068 | 12,54+0,095* 13,100,135 P..4<0,0001;
YOI e, 12%0, P, .<0.0001

*  KpuTepHi JOCTOBEPHOCTH PA3NHUHil TOKa3aTeNel MEKILY IPYIIaMK GOJNBHBIX U 310POBBIMH JHIAMU

P — kpuTepuii JOCTOBEPHOCTH pa3IH4Mil HOKa3aTened MeKTy IpynnaMi OOIbHBIX
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Taoaumna 2

B3aumocBsi3p Mexay MOP(PoGyHKIHMOHAIBHBIMH XaPAKTePUCTHKAMH KCTPAKPAHUAIBHBIX aPTePUl U
AKTHBHOCTBIO CHCMIIATO-2IPEHAIOBOI CHCTEeMbI Yy 00/IbHBIX APTepHAJIbLHOI rUnepTeH3nei

Kos¢pdpunment koppensauuu CnupmeHa
IMoxa3a- 1-s1 rpynna 2-11 rpynmna 3-1 rpynna
Teau Anpe- | Hopan- | lenonup. | Anpe- | Hopaape- | lenouup. | Aape- | Hopaape- | lenonup.
HAJIMH | peHAJHH HAJIMH | HAJIHH HAJIMH | HAJWH
THUMC 0,52 | 0,53 -0,50 0,55 0,58 0,44 0,72 0,78 0,79
3 CTEeHO3 - - - - - - 0,80 0,82 0,86
K Bazogumar. | -0,10 | -0,12 0,12 -0,71 -0,74 -0,42 -0,44 -0,45 -0,36
G Ha JHJ. 0,36 | 0,36 -0,28 0,38 0,40 0,51 0,52 0,55 0,60
ZFV 0,20 | 0,21 -0,19 0,22 0,22 -0,16 -0,58 -0,6 -0,48
TAMxBCA | 0,36 | 0,40 -0,27 0,38 0,40 -0,18 0,52 0,58 0,44

Takum o00pa3oM, TONXyYeHHbIE pe3yIbTATHI
HACTOSIIET0 HCCIEI0BAaHUS CBUAETENBCTBYIOT O
TOM, YTO 3JIeBalus IuIa3MeHHoro myia K u un-
TEHCUBHOCTh TPOLIECCOB BaCKYJSPHOTO peMojie-
JUPOBaHUS TECHO B3aUMOCBs3aHbl. BmecTe ¢ Tem,
TECHasl acCOLMAIN MEXIy JKeCTKOCTBIO apTepH-
AJBHOW CTEHKH, YyBCTBUTEJIBHOCTBIO apTEpUl K
Ba3OAMIATAIIMM M aKTUBHOCTHIO K mi1a3Mbl KpoBH
HaOmoaeTcs ToJbko y 6onbHbIX DI ¢ D/, CHu-
JKEHUE BIMSHUSA KaTeXOJaMHHOB Ha MeXaHHW4e-
cKkue KadecTBa dHn0Tenus y 60nbHbIX LIMDAT Ha
(doHe TMOsIBICHUS TEMOJMHAMUYECKH 3HAYMMBIX
cteHo30B DKA cBuzetenscTByeT 00 yMEHbIICHAN
BKJIaZla JHAOTENUH 3aBHCUMOI penakcaluu B
obecrieyeHre ajeKBaTHOW LepeOpanbHoi mepdy-
3UM JTaXKe TIPU M30BITOYHON CUMIIATUYECKOM CTH-
myJsun. [Ipu 3TOM postb BETUYHHBI CyMMapHOTO
creHo3a DOKA B orpaHWuYeHHN BENWYHHBI 00BEM-
HOW MO3TOBOW TepQy3uu CTAHOBUTCS ONpeaes-
tomeid. Tak, HamMu oOHapyKeHa B3aUMOCBS3b
Mexay comepxanueMm K miasmer kposu, X FV u
Vmax Bo BCA. O0paiiiaer Ha ce0si BHUMaHKE TO,
YTO KOPPEISILIMOHHBIE B3aMMOOTHOILIEHUS MEXITY
3THUMH TOKa3aTensiMu y 60ipHBIX ¢ OI', a Takke y
nanueHToB O ¢ D/] uMeroT HU3KYI0 WHTEHCHB-
HOCTh. Hampotus, y 6onpabIX [IUDAI moBskIme-
HUE TJIa3MEHHBIX KOHIeHTpanui K ¢ noctarouHo
BBICOKOH CTETIEHBIO TIO3UTUBHO aCCOIMUPOBAIIOCH
¢ Vmax Bo BCA u meratuBao — X FV.

BMecre ¢ TemM He0OXOIWMO OTMETHTh, YTO
B3aUMOCBSI3b MEX1y MOpPOdYHKIIMOHATHHBIMA
xapakrepuctukamu OKA wu comepkanme K B
SPUTPOLINTAX HAXOAWINCh B HECKOJBKO HWHBIX
otHomeHusx. Tak, mexnay TUMC u BHyTpuKIe-
TOYHBIM HakomieHneM K y 6ompHBIX DI cymie-
CTBOBaJIa JOCTATOYHO TeCHas oOpaTHas B3anMO-
cBs13b. Cleyer Tak k€ OTMETUTh OTCYTCTBHE BBI-
PKEHHOM accOIMaIi MEXIy YyBCTBHUTEIHHO-
CTBIO apTepHii K Ba3OAMIISATAIINH U COAEPKAHHEM
nenonupoBaHHbIX K y 6ompaBIX OI' ¢ DJI. [lpu
3TOM, OOpamaer Ha ceOs BHUMAaHHUE CYIIeCTBOBA-
HUE TECHBIX YCTOWYMBBIX KOPPEIANNOHHBIX CBS-
3¢t Mexay MophOPYHKIMOHAIBHBIMH XapaKTe-

PUCTHKaMH apTepuil U MyJOM AECTIOHUPOBAHHBIX
K y manuentoB ¢ HUDAT'. Tak, conepxanue mie-
noHupoBaHHbIX K OoJnee TeCHO acconnupoBanoch
¢ TUMC, o u X crenozom OKA, u B MeHbIIIEeH
crenend ¢ ~ FV u TAMX BCA. Kak BugHo u3
MIPEJICTABICHHBIX PEe3yJlbTaTOB, WHTEHCHBHOCTb
B3aMMOCBSI3U aKTUBAaIMK TKaHeBoro 3BeHa CAC u
CTPYKTYpHBIX XapakrepucTuk ODKA Obuia Gonee
BbIpaXK€Ha, YeM y LUpKyiupymoomero. HanpoTus,
iasMeHHas coctasisomas CAC  okasbiBana
3HAYUTENFHO OOJbllee BIHMSHAE HAa KHHETHYE-
CKH€ XapaKTepUCTUKH KpoBoTOKa B DKA.
Pe3tomupyst Bblllle H3/10)KEHHOE, MOKHO TIPeI-
MOJIOXKHTh, 4T0 OoNMbHBIX DI, KaK W y 3I0pOBBIX
JIUI] COXpaHEHa B3aMMOCBSA3b MEXIY KOHIIEHTpa-
et K B mnasme, ah(UHHOCTBIO K HUM aJIpeHO-
PELenTOPOB, UX SKCIpeccCHeld Ha IMOBEPXHOCTH
SPUTPOILIUTA U BHYTPHUKIETOYHBIM HAKOTIJIEHHEM
K [17]. BeposiTHO, 4TO 3TH YCTOHYMBBIE B3aUMO-
OTHOIIIEHHUSI OTPEAETSIOTCS OTHOCHUTENBHON CO-
XPaHHOCTBIO MEeMOpPaH3aBUCUMBIX MEXaHHU3MOB
TpaHcTopTa OWOJIOTHYECKH AaKTHBHBIX CYOCTaH-
mmii [9]. M3BecTHO, uTO MEMOpaHHBIE HAPYIICHUS
SPUTPOIUTOB, CBOWCTBEHHBIE Al MOTryT mpoOsB-
JATBCS KaKk B HM3MEHEHWH (YHKIMOHAIBHBIX
CBOWCTB MeMOpaHbI, TaK ¥ B MOBPEKACHUU Oel-
KOBO-JIMMHIHOW MaTpuilel MemOpansl [5, 10]. Ilo
Mepe MPOrpecCUpOBaHNs MEMOpaHHOW NHChYHK-
MU TIPOUCXOJUT HapyIICHHE, a 3aTeM W TOJHOe
pa3olmieHre MeXaHu3MOB MPOAYKIIUH, TPAHCIIOP-
Ta M JIENOHWPOBAHUS TOPMOHOB, YTO MPUBOJIUT K
MOJTHOW HECOCTOSATENBHOCTH PETYJISTOPHONH OCH
«TOPMOH-PEHENTOP». DTO BEPOSTHO, IMOCKOIBKY
HapyIIeHUsI B3aMMOOTHOIIEHUH MEXIy JKCIpec-
cueil ampeHopenernrtopa, ero a®(@UHHOCTBIO |
KoHIleHTpauued K Haja pelenTopHbIM TOJIEM,
pa3BHBaroIMecs Mo Mexanuzmy up- and down
regulation u uncoupling sIBISIOTCSI THTHYECKHUMU
naTojoruaeckumMu Mexanmdmamu [20]. Bo3moxk-
HO, 4TO 3TO NPHUBOAMUT K aKTHBALUH CYLIECTBYIO-
IIMX HEPELENTOPHBIX MyTed TpaHCMeMOPaHHOIO
TpaHcnopra K, Takux Kak COIpSKEHHas C Cyllb-
(dokonbloraueit odnerdeHHas nquddys3us U mu-
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HommTo3. Takoe yTBepikIeHne ¢ OONBIION JOJei
BEPOSATHOCTH MOKHO OTHECTH W K TAalMeHTaM C
HUDATL, umeromum rpyoOble Ae(PEeKTH CTEHOK
MarvcTpPalbHBIX apTEPH, ¥ KOTOPHIX BBIPAYKEH-
Hasi akTuBanus HupKyiupyromero 3BeHa CAC
COTIPOBOXIAETCA HEKOHTPOJIHPYEMBIM POCTOM
BHyTpHKJIeTouHoro neno K. C apyroit cTOpoHBI,
TOBBIIIICHUE ITyJla DHIOTEHHBIX IIa3MEHHBIX H
nenonupoBaHHbIx K y GompHBIX ¢ Al MOXer
SIBUTHCSI HETIOCPEACTBCHHONW MNPUYMHOW Hapyllie-
HUU MEXaHU4YECKUX KaudecTB sHaorenus. [locnen-
HUE, KaK W3BECTHO, 00ECIIEYMBAIOT ayTOPETYJIs-
IIUI0 COCYIUCTOTO TOHYCa, OCHOBHBIM KOMIIOHEH-
TOM KOTOPOTO SIBIIIETCSl HANpPSDKEHHWE CABHUra Ha
sagorenun [15]. IloBbImIeHWe aKTHBHOCTH JIO-
kanmpHOTO 3BeHa CAC MOXeT oka3bpiBaTh Hebia-
TOTIPUSTHOE BO3JICUCTBHE HA MpeoOpazoBaHUe
MEXaHUYECKUX CTUMYJIOB SHIOTENIMEM M CII0CO0-
CTBOBAaTh BO3HMKHOBeHMIO DJI [3, 18].

Takum o00pa3oM, NpenCcTaBIEHHBIC JTaHHBIC,
CBUJCTENHCTBYIONIUE O COYETAHWH H30BITOUHON
MPOAYKIINK HIOTEHHBIX K ¥ cepbe3HbIX Hapy-
MICHUAX WX JETOHUPOBAaHUS M TpaHCMeMOpaHHO-
r0 TPaHCIOPTA, TO3BOJSIOT B HOBOM AaCIEKTe
OLICHUTH BKJIaJ pa3iuyHbiXx KomnoHeHToB CAC B
(hopMUpOBaHUE CTPYKTYPHOTO PEMOJIEIUPOBAHUS
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POJIb JOKAJIBHOI TA LIUPKYJIIOIOYOI JAHOK CHUMIIATO-
AJIPEHAJIOBOI CUCTEMMU Y ®OPMYBAHHI LHEPEBPOIIIEMIYHOI

APTEPIAJIBHOI I'IIEPTEH3II

A./. Bizip, B.A. Bizip, O.€. bepesin, O.B. /[emudenxo
3amopi3pKuil Iep>KaBHUNA METUIHUHN YHIBEpPCUTET, |- Kadenpa mponeaeBTHKA BHYTPIIIHIX XBOPOO,
2 - xadenpa rocmitanpHOI Teparmii Nel

PE®EPAT

O6ctexeno 180 donoBik, cepex sikux 30 3mopoBux ocib i 150 xBopux 3 apTepianbHOIO rinepreHsieto y Biui 39-
63 pokiB. Y 58 Oyna BusiBlieHa eceHIlianbHa rineprensis, y 44 1 cnoimydeHHs 3 eHA0TEeNiaIbHO0 AUC]YHKIIEO 1y
48 - uepebpoimemiuna hopma apTepianbHOi rimepreH3ii. CTaH MO3KOBOI'O KPOBOTOKY OYB OIlIHCHHUH 3a HOIIOMO-
TOI0 YIUIEKCHOT KOJILOPOBOT Joruieporpadii. PiBHi kaTexonaMiHiB mia3mMu OyJu OIiHEeHI pagioiMyHotoriudo. Ki-
JIbKICHY OIIIHKY BMICTY €pPUTPOLMTAPHHUX KaTE€XOJIAMiHIB ITPOBOAMIM 3 BUKOPUCTAHHSIM CHCTEMH 1IM(POBOTO aHa-
73y 300pakeHb. AHalli3 OTPUMAaHKUX Pe3yJIbTATIB MOKa3aB, 10 CTYMiHb JUCHYHKII €HIOTENII0 eKCTpaKpaHialib-
HUX apTepiil Ta X CTpyKTypHE PEMOJICIIOBAHHS Y XBOPHX Ha apTepialibHy TIepTeH3il0 y BUIIIH Mipi 3aJieKaTh Bil
AKTMBHOCTI TKAHWHHOI CKJIQJIOBOT CUMITIATOapeHanoBoi cucremu. GopMmyBaHHs 1iepeOpoilieMiuHoi popMu apre-
piajibHOT rinepTeHsii CynpoBOPKYETHCS NOPYIICHHSIMHU B3a€MO3B 5131<y MK aKTHBHICTIO KaTeXOJIaMiHiB IUIa3MU Ta
nporecaMu ix TpaHCMeM6paHHoro TPaHCTOPTy i BHyTplLHHLOKJIlTI/IHHOFO nernonyBaHHs. [Ipu 1bOMY 3HWKEHHS
BIUIMBY IJIA3MOBHX KaTeXOJaMiHIB Ha MEXaHIYHI SKOCTI €HJIOTEIII0 aCOLIIOETHCS 31 3MEHIICHHSIM BHECKY E€HJIOTe-
T 3aNeXHOT Ba3oAWIsATaLlll B 3a0e3reueHHs aJieKBaTHOI nepedpaibHoi nepdy3il HaBiTh NPH 3HAUHIN TinepcuM-
MaTUKOTOHII.

K/TIOYOBI CJIOBA: aprepiaibHa TilepTeH31s1, CUMITATO-aIPCHATIOBA CHCTEMa, CHAOTeTialbHa QYHKIIIS, pe-
MO/ICTIFOBaHHS apTepiit

THE ROLE OF LOCAL AND CIRCULATING UNITS OF THE
SIMPATHO-ADRENAL SYSTEM IN FORMING CEREBROISCHEMIC

ARTERIAL HYPERTENSION

A.D. Vizir, V.A. Vizir, A.E. Berezin, A.V. Demidenko
The State Medical University of Zaporozhye, 1 — the department of propaedeutics of internal diseases,
2 — the department of hospital therapy

SUMMARY

180 people were examined, among them there were 30 healthy persons and 150 persons who were ill with arte-
rial hypertension at the age of 39-63. We found out that 58 of them had essential hypertension , 44 — arterial hy-
pertension with endothelial dysfunction and 48 — cerebroischemic arterial hypertension. The brain blood flow was
determined by B-mode and pulse color Doppler. The plasma catecholamin levels were determined by RIA.
The evaluation of erythrocyte catecholamin level in red blood cells was performed with the help of a digital image
analysis system . The analysis of the obtained results showed that the endothelial dysfunction of extracranial arter-
ies and their structural remodelling of hypertensive patients depended more on the activity of tissue component of
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simpatho-adrenal system than on catecholamin level in blood plasma. Cerebroischemic arterial hypertension form-
ing is accompanied by damaging mechanisms of interrelation between the plasma catecholamin activity and pro-
cesses of their transmembrane transportation and intracellular deposition. At the same time the decrease of plasma
catecholamins influence on mechanical properties of endothelium is associated with the decrease of endothelium-
dependent vasodilation contribution to ensuring adequate cerebral perfusion even under significant hyper sumpath-
icotonia.

KEY WORDS: arterial hypertension, simpatico-adrenal system, endothelial function, arterial wall remodeling

VIIK: 616.1.12-008

PEI'YJASATOPHBIE CUCTEMBI IPU CUHYCOBOM TAXUKAPIUU:
BAPUABEJIBHOCTDb CEPIEYHOI'O PUTMA UMW CHHYCOBAA
TAXUKAPAUS ITPU TAPATPUIIIIE (1+11+111)

E.T'. /lauenko
XapbKoBCKHI HallMOHaNbHBIN yHHBepcuTeT uM. B.H. Kapasuna

PE3IOME

IIpoBeneHO cpaBHMTENBHOE M3yUeHHE IMOKa3aTelel BapuabenpbHOCTH cepaedHoro putMma (BCP) B aunammke
HEOCJIO)KHEHHOTO TMaparpunmna y IpaKTH4ecKd 370pOBBIX [0 3a00jieBaHMSA JHI] C Pa3HbBIMM YaCTOTHO-
aJaNTUBHBIMU PEaKLUsIMU Ha 3a00JIeBaHuUe.

VYcTaHOBNIEHO, YTO MAIMEHTHI ¢ pa3HbM KiaccoM UCC, conpoBoxarolell TeuyeHne 3a001eBaHus IpU OAUHA-
KOBBIX KJIIMHUYECKUX IIPOSBICHUSIX XapaKTepU3yroTcs pa3Hoil crpykrypoit HI'P u nuHamMukoil BOCCTaHOBUTEIBHO-
ro nepuona. Haubosnee 61aronpuaTHBIMU IS BBI3AOPOBICHHUS Ha BBICOTE JIMXOPAIKHU SIBISIOTCS MPOMEXYTOUHAS
MOIITHOCTH HeliporymopansHoi perymauuu u CT. CT, peructpupyemas Ha BBICOTE JIMXOPAAKH, U aKTUBAIH Mapa-
CHMITIATUYECKOTO 3BE€HA PETYILILMHU SBIISIOTCS MPOTHOCTUYECKH OJIAroNnpUsSTHBIMU (paKTOPaMHU TEUEHHS MaparpHii-
na.

KITIOYEBBIE CIIOBA: cunycoBas TaxuKap.usi, BApuabeIbHOCTh CEpJIeUHOTO PUTMa, HEHpPO-TyMOpallbHas

perysanus, naparpumn

BBEJIEHME

CunycoBas Ttaxukapaus (CT) compoBoxkiaer
pasnugHBIe TaToJoruyeckue mporeccs [3,10,11].
Jluii ¢ CT omimyaroT 0ojice HU3KOE KaveCTBO
JKM3HH, YacTO€ M pPAaHHEE pPa3BUTHE CEPACUHOMN
HeJlocTaTouHOCTH [8, 14] ¢ BBICOKOH JeTaabHO-
creio [19, 20, 21]. B CT, BHe 3aBHCHMOCTH OT
MIPOUCXOXK/ICHUS BaXXHOEC 3HAUCHUE TPUIACTCS
CHCTEMHBIM Mexanm3Mam [4, 8, 9, 12, 18].

Becomeblie n3 cucremanix mexannsmoB CT, mo-
BBIIIICHUE OCHOBHOTO OOMEHA W HMHTOKCHKAITHS,
SIBJISTFOTCSL  BEAYITUMHU KIMHUYECCKUMHU CHHJIPO-
MaMH IIpU OCTPOX PECHUPATOPHON BUPYCHOM HH-
¢dexnuu [1,2]. EcTecTBEeHHBIM MOATOMY B H3yde-
HUAW poiu peryisatopHbix cucteM npu CT mpen-
CTaBIISIETCS TICJICHANPABIICHHOE HCCIEN0-BaHNe
Ha COOTBETCTBYIOIMINX KOHTHHTEHTAX OOJHHBIX.

Lenpio HacTosmiel paboTHl SBUIIOCH CPaBHU-
TEeTHLHOE M3yUeHUe TMOoKa3aTenell BapuadeTbHOCTH
cepaeunoro putMa (BCP) B quHamMmke He 0CIoX-
HEHHOTO Taparpuimna y MPaKTHIECKH 3T0POBBIX
no 3abomeBaHMs JHI] C pa3HBIMH YacTOTHO-
aJaNTUBHBIMHA pEaKIusIMU Ha 3a0oieBaHHEe IS
YCTaHOBJICEHHS BO3MOXHBIX CBS3€l B OCOOEHHO-
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CTSX HapyLIEHUH HEHPOryMOpalbHOW peryJssiuuu
u CT.

Pe3ynbTaThl TIpeACTABISIIOT HMHTEpEC W IS
KIMHAKA MHQEKIMOHHBIX OOJe3HeH, NpuHUMAas
BO BHHMaHHE OJIMUAEMHUYECKUH XapakTep Napa-
rpunma (1+11+111) za Yxpaune 8 2000/20001 rr.

MATEPHUAJ U METOJbI

Habnromanmun 44  OOJIbHBIX — TaparpuIimoM
(1+11+111): 23 myxumH 1 21 KEHIMHY B BO3pacTe
ot 16 mo 41 roma. Myxuun B Bo3pacte 16 - 20
aer Obut0 8 (34,78%), 21-30 ner - 8 (34,78%),
31-41 ron — 7 (30,44%), >KEHIIMH, COOTBET-
crBeHHo, — 7 (33,33%), 7 (33,33%), 7 (33,33%).
I'pynma manpeHTOB BhIOpaHa CIIy9alHBIM METO-
JIOM U3 0OIIeil Macchl, OOPaTUBIIUXCS 338 MEIU-
LMHCKOW IOMOIIBIO B PAaiOHHYIO MOJIUKIUHUKY
M0 TIOBOAY Maparpuiia B TEpPHOJ AIHIEMHUH.
Kputepun BrimoueHuss B HCCIEAOBaHUE: IOHO-
HIECKMM M 3pesblii  BO3pacT; KIMHHUKO-3IUAE-
MHUOJIOTUYECKH  TIOATBEPXKACHHBIA  Iaparpuii
(I+11+111); cpenneTsbkenoe TeueHue 3ab0JICBaHMS,
He Tpelyrollee TIOCHUTAIN3ANK; OTCYTCTBHE
BCSIKOM NIPYro¥ IMaToNoruu W (DaKTOpoOB pHCKa
(kypeHme, yHOTpeOJICHWE aTKOTOJS M CHIIBHO-
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JIEHCTBYIONUX MIPETIapaToB  1Ip.).

Bcem BrurfoueHHBIM B HccliefioBaHue HAa 3 1 5
CYyTKH 3a0O0JeBaHUs MPOBOAWIN MOHHUTOPWHT
CIEeYIOIINX JaHHBIX: TEPMOMETPHS; U3MEPECHHE
YaCTOTHI JIBIXaTeNbHBIX ABIKeHnH (BR) B Mumny-
Ty Ile)Xa B TIOKOE; M3MEPEeHHEe YacCTOTHI Cepied-
HBIX cokpamiennii B MuHyTy (HR) nexa B moxoe;
n3MepeHne aprepuanbHoro aasineaus (BP) B mo-
JIOKEHUH Jie)Ka B TIOKOE; KIMHUYECKHH aHAIIN3
KpoBH; KimHHYecknid ananu3 moun; DKI' u BCP.
JwnarHo3 maparpunma MOATBEPKIAICS C ITOMO-
mpio UDPA mpu uccneoBaHNM Ma3KOB M3 HOCO-
TJIOTKW U 3eBa y OoNmpHBIX Ha 1-3 cyTkm 3aboine-
BaHUSI.

Bce 6onpHBIE B TeUSHHE MATH CYTOK (HaYMHAS
¢ TepBoro AHs 3a00JIeBaHUs) IPUHUMAIN TIpera-
paThl aleTHIICAINIIMIOBON U aCKOPOWHOBOW KHC-
JOTHI, Tmapameramoln. Jlpyrme mpemapaTel He
HA3HAYAITUCH.

BCP wu3yuanacs ¢ HCHOJB30BAaHHEM KOMIbIO-
TepHO# auarHoctudeckoi cuctemsl “ Cardiolab
2000” Ha nmatuMuHyTHBIX uHTepBanax OKI'. s
OIIEHKH CBOMCTB PETYISATOPHBIX CHUCTEM HCCIIEN0-
BaHUS MTPOU3BOAMIIUCH B TTOJIOKEHUH JIeXKa Ha 3 |
5 cyTtku 3aboneBaHus. Ha ocHoBaHWMM mony4eH-
HBIX JIaHHBIX OIPENESUINCh OOIIasi MOIIHOCTH
cnekrpa (TP), kak mepa momurocTrt HI'P, a Takxke
MOIITHOCTH €€ COCTABJIAIOIINX B OOJACTSAX OYCHD
Hm3kux (VLF), am3kux (LF) u Beicokux (HF) va-
CTOT, OTPAXKAIOIINX, COOTBETCTBEHHO, MO-IITHOCTH
CHUCTEM TyMOPAJIbHOW, CHMIATHYECKON M Tapa-
CUMIATHYECKOW  perymsinud. J{omoIHUTENHHO
OIIEHHBAJIM OTHOIIIEHNE MOITHOCTEH HU3KO- U BbI-
cokouactotHoro muana3oHoB (LF/HF), xoropoe
CUHMTAETCS] MEPOH CUMIIATOBAralIbHOTO OaJIaH-

ca (tabm. 2, 3). B 3aBucumoctu ot 3HadeHuit HR
Ha 3 cyTku 3a00yeBaHNs OONMBHBIC OBLITH Pa3OUTHI
Ha JIB€ paBHBIE TPYyMIBI 10 22 YeIOBEeKa B KaXkK-
moit: ¢ HR>100 m HR<100. Kaxmas rpymma mo-
MOJHUTENIFHO pa3jiejicHa Ha 3 MOATrpYIIbl 1O
ypossto TP: TP<300, TP 300-1000, TP > 1000. B
rpynne HR>100 mammeHTHI pacrpeneniucy B
MOJTpymmax ciueayrommuM obdpazom: TP<300-8
nanueHToB (36,36%); TP 300-1000 — 7 nanwmes-
T0B (31,81%);TP>1000 — 7 martmenTos (31,81%).
B rpymme HR<100: TP<300 — 8 mammeHToB
(36,36%); TP 300-1000 — 7 maruenTos (31,81%);
TP>1000 — 7 matmenTos (31,81%).

O6paboTka JaHHBIX MMPOU3BEICHA C TTOMOIIBIO
cucrembl Exel Microsoft Office ¢ ucrons3oBanu-
€M METOJIOB TapamMeTpH4YecKON U HemapaMeTpH-
4yecKor (KpuTepuii BUIIKokcoHa) CTaTHCTHKHL.

PE3YJIBTATBI U OBCYXKJIEHHUE

Bce BiitOYeHHBIE B TpYNITy HaOIOIEHUH Ta-
nueHTel ¢ maparpunmom (I+11+11l) ymosierso-
puUTENbHO TepeHecnu 3aborneBaHue. OcioxHe-
HUSIMH SIBUINCH OCTPBIN TpaxeuT -y 23 (52,27%),
ocTpblil TpaxeoOpoHxuT - y 12 (27,27%) u oct-
pbiit OpoHxUT -y 9 (20,46%). YactoTa ocnoxHe-
HUH B Tpynmax mamueHToB ¢ pasaeiMa HR u TP
OKazajach OIMHAKOBOW. B mepudepuueckoit kpo-
BU Ha 3 W 5 CYTKH DPUTPOLUTHI, T'EMOIJIOOHH,
COD 6buM B Ipefeniax HOPMbl; OTMEYAINCh He-
3HAaYUTENbHAS JICHKONEeHHs], JIUM(OLUTO3, MOHO-
LUTO3, aHY03MHOGUINS. B KiMHHYeckoM aHau3e
MOYHM M3MEHEHHs He O0OHapyXuBaimuch (Tadm. 1.).
B sTOM OTHOIIEHNH 00€ MOArpyMIIbl MALMEHTOB,
¢ CT u HOpMOKapaneH, o ucxoqam 3a00JIeBaHHS
SBIISIFOTCS. OUHAKOBBIMHU.

Tao6auna 1

YacToTa ABIXaHHSI, YACTOTA CEPIEYHBIX COKPAIIEHHNIT  apTepuaIbHOe JaBJeHne Y 00bHBIX
cpaBHUBaeMbIX rpynmn Ha 3 u 5 cyrku naparpunma (1+11+111)

3 cyTkn

5 cyrku

Bos-
HR | TP HR, | sBP,
(n=12) me? pacr, BT, C’ BR,s yI. B MM.

Jjer
MHH. MHH. | PpT.cCT.

dBP, HR, SBP, dBP,
mm. | BT,C° BR, 5 yI.B | MM.pT. | MM.

PT. CT. MHH. MHH. PpT. CT

<300 222 | 38,80 182 | 10350 | 105,0
(n=8) +464 | £035 | £1,0 2.5 +5,0
B p>0,05 | p<0,01 | p<0,01 | p<0,01 | p<0,01

CT.
700 | 37,80 | 1830 | 755 | 1250 | 720
+49 | 05 | %027 | £15 | 50 | £50
p<001 | p<0,01 | p<G,01 | p<0,01 | p<0,010 | p<0,01

300- [ 304 | 3906 | 200 | 1102 | 1130
>100 | 1000 | +5,76 | 0,34 | £1,28 [ £296 | 7,6
(n=7) | p>0,01 | p<0,01 | p<0,01 | p<0,01 | p<0,01

752 | 3758 | 17,71 | 7529 | 112,86 | 68,57
+72 | 027 | £049 | £2,04 | +6,12 | £591
p<0,01 | p<0,01 | p<0,01 | p<0,01 | p<0,01 | p<0,01

>1000 | 310 | 3832 | 180 [ 10140 1004
(n=7) +6 +047 | +1,0 | 3,84 | £11,2
B p>0,01 | p<0,05 | p<0,05 | p<0,05 | p<0,05

60,0 37,96 178 810 1170 74,0
45,6 40,26 | £0,32 | +£10,32 +5,6 +3,0
p<0,05 | p<0,05 | p<0,05 | p<0,05 | p<0,05 | p<0,05

<300 | 21,97 | 3890 | 20,29 | 96,83 | 120,86
(n=8) | £3.17 | 011 | +049 | +40 | +449

7814 | 37,00 | 1740 | 7529 | 112,06 | 6857
4469 | 027 | 049 | 204 | 46,12 | £592

<00 | 3995 | 2813 | 3824 | 1893 | w40 | 1190
D | 906 | 2036 | 2099 | 629 | £733

70,67 373 17,43 74,2 120,06 71,0
+596 | £0,31 | 0,35 | +6,03 +6,0 +5,1

>1000 | 30,75 | 37,94 | 18,01 | 91,53 | 110,33
(n=7) | £5,89 | £1,13 | +0,89 | +0,61 | +8,88

68,30 | 37,25 18,0 76,00 | 12417 | 70,83
+5,0 | +£0,07 | +0,31 | +4,67 +6,11 +5,83
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Ha 3 cyrku B rpymme namuento ¢ HR>100
sgauenusa |, HR, BR, BP Opumn HanbGonsmmmun
mpu TP 300-1000 m mammenpmmmmu — mpu TP
>1000. IIpm TP<300 s>t moKazaTeld WMETH
MPOMEXKYTOYHBIE 3HAUCHHS. B rpyrme nanueHTon
¢ HR<100 ¢ poctom TP 3nauenus T, HR, BR, BP
noHmwxanucb. Ha 5 cyTku B rpymnne mauueHToB ¢

Cepis «Meouyurnay. Bun. 2

HR>100 3mauenus T, HR, BR, BP 0nu1n Hanbo-
nee BeIcOkuMH mpu TP>1000 u Hanbosiee HU3KU-
mu — npu TP 300-1000. IIpu TP<300 Bce onu
UMEIU MPOMEKYTOYHBIC 3HAUCHUS. Y MAIlMEHTOB
¢ HR<100 3mayenns T, HR, BR, BP oxasanucse
NMPaKTUYEeCKH OJWHAKOBBIMH BO BCEX TIpyIax
60bHBIX (Tab. 2, 3).

Tabauna 2
CrnekTpajbHble XapaKTePUCTHKH BapHadeIbHOCTHU cepAedHOr0 pUT™MAa
y 00/1bHBIX CPABHMBaeMbIX IPyNn Ha 3 cyTKHU 3a00JieBaHUs
HR TP TP TP VLEF, VLE, LF LF HF HF
(n=12) e’ Me? me? mc? mc? Me? e’ e’ e’ LFMF | LFHF
<300 | 169,80 | 223,20 124,0 83,2 72,8 718 26,2 156 2,2 2,04
(n=8) | +158,88 | +37.44 +36,8 +5584 | +17,04 | £9320 [ +£544 | £1256 | 041 | +1.98
2100 | oog | 4982 | 7658 | 3190 | 3228 | 1370 | 2680 | 264 | 7.2 | 418 | 394
(n=7) +197,92 | £238,24 | £156,96 | +102,64 +19,6 +41,6 43,52 | £23,76 | £1,07 | +1,87
>1000 | 1297,0 | 24865 312,5 459,0 173,0 226,5 7600 | 3960 | 145 0,55
(n=7) | +44832 | +505,5 +200,7 +78.9 +21.4 +53 +29.1 | £105,1 [ £0,05 | +0,05
<300 | 20643 | 46743 | 294,29 129,29 72,14 13743 | 2929 | 2485 | 246 3,94
(n=8) | £105,44 | +177,87 | +151,55 +26,7 +10,12 | +£65,18 | £9,76 | £1294 | +136 | *15
<100 :;880 665,60 | 634,20 400,2 297,13 | 270,53 10347 | 7547 | 2613 | 324 3,96
(=) +15549 | 162,32 | 1114 | +59,32 | £96,04 +896 | 31,62 | +6,98 | £1,01 | £1,29
>1000 | 125517 | 1062,83 | 411,83 | 363,33 | 27833 | 354,67 230 | 96,17 | 3,35 3,97
(n=7) | 150,83 | £73238 | +60,5 | #£172,11 | 789 | £185,11 | 46,67 | £29,28 | 40,52 | +1,03
N - 4KCII0 OONILHEBIX B rpynmax
P - JOCTOBEPHOCTH Pa3Inu4Msl MEXKIY COOTBETCTBYIOIIUMH IPyIIIAMHU
Tabdauna 3

3HaYeHNs CHEKTPATbHBIX XapAKTEPUCTHK Y 00JIBLHBIX CPABHMBAEMBIX IPYIIbI CPABHEHUS
Ha 5 cyTku 3a00J1eBaHus

HR | TP TP TP VLEF, VLF, LF LF HF HF
(n=12) e’ e’ e’ mc? mc? e’ e’ e’ e’ LF/HF | LFHF
<300 141540 | 1656,40 | 734,0 749,20 | 426,20 619,8 2528 283,60 1,82 3,20
>100 (n=8) +667,12 | £1136,72 | +290,0 | £557,04 | +288,16 | +467,84 | 131,44 | £221,68 | +0,70 | +1,30
p<0,05 p<0,05 p<0,05 p<0,05 p<0,05 p<0,05 p<0,05 p<0,05 [ p<0,05 | p<0,05
300- | 1834,40 | 167640 | 1733,20 | 859,60 | 446,60 478,0 442,40 328,0 3,68 3,32
1000 | £718,10 | 66248 | £121792 | +4643 | £181,92 | +£1224 | +286,88 | +166,8 | +3,61 | £3,19
(n=7)| p<0,01 | p<001 | p<001 [ p<0,012 | p<001 | p<001 | p<001 | p<0,01 | p<0,01 | p<0,01
>100 | 3677,0 | 31850 | 20445 | 175250 | 8025 1012,0 | 796,50 438,0 10 2,35
0 +917,0 | £756,0 | +£885,5 | +£642,50 | +23,5 +155,0 | +27,50 +250 | £0,62 | +045
(n=7)| p<0,01 [ p<001 | p<001 | p<0,01 | p<001 [ p<001 | p<001 | p<0,01 | p<0,01 | p<0,01
<300 1784,29 | 1824,43 | 717,571 | 858,14 | 74343 | 74557 | 316,86 | 23043 2,42 3,57
<100 (n=8) +564,53 | +£522,49 | 233,35 | £271,63 | 350,33 | 423,80 | +97,3 | £133,06 | +1,18 | 1,61
p<0,05 p<0,05 p<0,05 p<0,05 p<0,05 p<0,05 p<0,05 p<0,05 [ p<0,05 | p<0,05
300- | 175727 | 1403,0 | 1018,73 | 763,27 | 517,87 | 507,07 | 21393 | 139,07 3,98 5,09
1000 | £93922 | +693,87 | +419,02 | £419,02 | 30091 | +302,48 | £177,12 | #8822 | +1,99 | £2,72
(n=7)| p<0,01 [ p<001 | p<001l | p<0,01 | p<001 [ p<001l | p<001 | p<0,01 | p<0,01 | p<0,01
>100 | 17510 | 204793 | 971,67 | 84533 545,0 96383 | 232,33 | 239,33 2,78 49
0 | 636,66 | £718,5 | £635,89 | £295,67 | +£139,33 | £542,39 | 75,56 | £112,89 | £1,28 | 42,53
(n=7)| p<0,01 | p<001 | p<001 | p<0,01 | p<001 | p<001 | p<001 | p<0,01 | p<0,01 [ p<0,01

3navenus TP Ha 3 cyTKM B moArpymnmax mnamu-
€HTOB C HU3KOM M MPOMEKYTOUHOW MOIIHOCTHIO
cnektpa 6ompire B rpynne HR>100 u menbie — B
rpyme HR<100. Uto kacaeTcst moArpymIisl ¢ BbI-
COKO¥ MOIITHOCTHRIO criekTpa, TP B 06enx rpymmax
oKazajach NMpUMEpHO oauHakoBod. Ha 5 cyTku
npousonuio noseieHue TP, creneHb KOTOPOro y

pa3HBIX TaIMeHTOB ObUTa HEOOWHAKOBOH. B moa-
rpymmax TP<300 ob6eux rpynn sddexruBHoe,
6omee 1000 mc?, moeimenne TP oTMewanocs y
80% manuenToB. B cpemHemM mo moArpymmnam
cTeleHb MoBbllleHUs TP Takke okazanack OaU-
HakoBoi u coctaBmia 88%. B moarpymmax ¢ TP
300-1000 oOr111ast MOIIHOCTD CIIEKTPa MPEBBICHIA
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1000 mMc® y 60% mnampenToB rpymmst ¢ HR>100 n
y 46% — ¢ HR<100. Crenens nosbimenus TP B
rpynne ¢ HR>100 (73%) mo cpaBHEHUIO C TPyTI-
moit ¢ HR<100 (62%) Obura Gompmeit. B mon-
rpynmnax ¢ TP>1000 B rpymme ¢ HR>100 ormeda-
ercsi 3HauuTenbHBI pocT TP (Ha 65%) y 80%
MaIMeHTOB, B TO BpeMs kak B rpymme ¢ HR<100
crerneHp nopbiieHus TP y Bcex manueHToB rpymn-
bl ObLIA OAMHAKOBOM U cocTaBuia 28%.

3uaugenus VLF u LF Ha 3 cyTku B moarpymmax
nanueHToB ¢ TP<300 u TP 300-1000 mensme B
rpymne HR>100 u 6onbie — B rpynme HR<100.
B moxrpymmax ¢ TP>1000 xaptmra oOpaTHas.
Uro kacaercs moneBoro Bkinaga VLFu LF B TP, y
nareraToB ¢ HR>100 mpu 6onpmem TP on 6pu1
MeHbIe, a y nanmueaTos ¢ HR<100 — 6ompme. Ha
5 cytku ortmeuancs poct VLF Bo Bcex pac-
CMaTpPUBAEMBIX IOArPYyNIIaX MNanueHToB. J[lome-
Boit Bkimaxg VLF u LF B8 TP B rpymme ¢ HR>100
3HAYUTENFHO CHHU3WICA (Kpome moarpymmsr TP
>1000, Tre oTMevancs 3HAYMTEIBHBIN POCT), a B
rpynne ¢ HR<100 ocrancs Hen3MEeHHBIM.

3nauenns HF Ha 3 cyTku B moarpymnmax maiu-
ernToB ¢ TP<300 u TP 300-1000 mMeHbIIe B rpyt-
ne HR>100 u Gomeme — B rpymme HR<100. B
nonrpynmax ¢ TP>1000 obparnas kaptuHa. C
poctoM TP B moarpynmnax naque€HTOB OTMEYANIOCh
YBENIMUEHHE HX BKIaga B OOLIyI0 MOLIHOCTbH
cnektpa. Ha 5 cytku mabmogancs poct HF Bo
BCEX PAacCMaTPUBAEMBIX MOATPYINIAX MALMEHTOB.
Opnaxo, nonesoir Bkiag HF B TP BO3pacran
muie y narmertoB ¢ HR>100.

Paznprit xapakrep n3menenuit T, HR, BR, BP
B noarpynmnax TP rpymm HR>100 u HR<100 B
muHamuke maparpunma  (I+11+111)  cormacossi-
BaeTCAd C HM3MEHEHMSIMHU OOBEKTUBHOIO CTaryca
nanueHToB. O0paliaeT BHUMaHNE pa3Hasi CTENCHb
BBIP@KEHHOCTH M CKOPOCTb PEAYKLIUH KIWHH-
YeCcKHX MPU3HAKOB Maparpuiina B IpyINax Hamu-
entoB ¢ HR>100 u HR<100. [Tpu HR>100 xaxk
Ha BBICOTE JINXOPAJKH, TaK U B IEPHOJI PErPECCUU
m3Menenns nokasarened 1, HR, BR, BP u TP
MMEIOT pa3HOHANpPAaBIICHHBIN XapakTep; B TPyIe
¢ HR<100 na BbIcOTE U B IIEpHOA PEAYKLUMH JIHU-
xopagku ¢ pocrom TP B moxrpymmax Haomo-
nmaetcst camxenue T, HR, BR, BP. Ha 5 cyTku Bce
TPU TOATPYMIIBI MO 3TUM IOKa3aTessIM MpPaKTU-
YecKH HE OTIMYAINCh APYr OT jApyra. B mon-
rpymnme naiuesToB HR>100 TP 300 - 1000 noka-
3a-remu 1, HR, BR, BP B pa3rap 3a0oneBanus
Obutn  HauOojiee BBICOKMMH, OJHAKO HMMEHHO
3/leCh OTMeuasach Hanbojee ObICTpasi Perpeccus
3a0oneBaHusl. JTOT (aKT MO3BOJIIET MOJaraTh,
YTO MMEHHO TaKOW THIl peaKlHii COOTBETCTBYET
MPOTHOCTHYECKH Oojee OIaronpusaTHOMY Teue-
Huto naparpunma (I+11+111). HanGonee mennen-
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HOE BOCCTAHOBJICHHE JAHHBIX OOBEKTHBHBIX IPH-
3HaKoB y 6ompHBIX ¢ HR>100 u TP>1000 - cBu-
JIETEeIbCTBO HaMMEHee ONaronpusiTHOIO y HHUX
Te4eHus 3a00JIeBaHu.

Ha BricoTe nuxopajiku Mpu HU3KON U MpoMe-
)kytounoit TP y marmenToB ¢ HR>100 ona Bcerma
Obla BhIIIE, a abcomroTHble 3Hauenus VLF, LF,
HF - mmxe, vem y mammentoB ¢ HR<100. Ilpu
BBICOKON TP ee 3HaueHMUs OKa3bIBAJIINCH OJWHAKO-
BBEIMH B 00enx rpymnmax. AOCOIMIOTHBIE 3HAYCHUS
JIOMEHOB B MoArpynmnax manueHto ¢ 1P<300 u
TP 300-1000 6onpme B rpynmne HR>100 n MeHb-
me — B rpymme HR<100. Pexyxmus nuxopanku
compoBoxkaanack poctom TP 3a cuer pocra Bcex
JIOMEHOB. B moarpymnmax nanyeHToB ¢ HU3KOHM Ha
BbIcoTe nuxopanku TP BHe 3aBucumoctn ot HR
Ha 3TOT MEpUOJ CTENEHb €€ POCTa U A0S JIUI C
«bxogom» TP Ha 3¢ dexTuBHBII ypOBEeHb OKa-
3BIBAIMCH OJMHAKOBBIMU. B moarpynmnax mamueH-
TOB C IPOMEXYTOYHOU U BeicOKOU TP cTenens ee
MOBBIIIICHUS ObLTa CYIIECTBEHHO OONbBIIeH mpH
HR>100. bonee Bricokas TP mpu HR>100 - cBu-
JETEIHCTBO 00JIEe BEICOKOTO YPOBHS PETyISILUH Y
STHX TMAIEeHTOB ¢ Ooyiee aeKBATHOW peakIhen
Ha MaTOJIOTMYECKUI mpouecc.

OO6patHbie cooTHOMIEeHUs BO BKiane VLF, LF,
HF B TP rpymm ¢ HR>100 m HR<100 Ha BBICOTE
JMXOPaIKU CBHIETEIBCTBYIOT O MPHHLMIIHAIBLHO
pasHbIX, YCTAHOBHBILIMXCS Y HHX MEXaHH3Max
HI'P. Cootnomenust B rpynne HR>100 crnexyer
cuntath Oonee m B rpynme HR<100 — wmenee
aJIeKBaTHBIMU COCTOSIHUIO MAaIMEHTOB, TaK KaK B
NepBOM ciiydae 3a00JieBaHHE pa3peliaioch oomnee
OBICTPO MO COBOKYMHOCTH OOBEKTHUBHBIX KIMHH-
YecKHX JaHHbIX. B mepuon cHmwkeHus Temmepa-
Typsl pocT TP 00ycioBieH NOBBIILICHHEM 3HayYe-
HUU{ BCEX JIOMEHOB. XapakTep H3MEHEHWH cu-
cremHoro Bkinaga HF u VLF B obmryro mom-
HOCTb CIIEKTPa Ha BBICOTE JIMXOPAAKH U B IEPHOJ
perpeccun cienyeT pacleHHBaThb KaK MEXaHH3M
crabwmzanuun HI'P mpu nmanHOM martonoruue-
CKOM Iporecce. YTo KacaeTcsi MOATPYMIIbI BBICO-
kot TP rpymmer ¢ HR>100, ormeueHHbI pocT
VLF u nmagenne HF B TP sBiageTca MexaHM3MOM
crabmmzanuu HI'P npu ee o01iem moBbIIeHUH.

B cBere menm wuccienoBaHus 0OCYXKICHUS
TpeOyer HI'P B rpynmax mammeHTOB ¢ HOPMO-
kapaueit u CT na BricoTe nuxopanku. Ode rpyn-
bl TTALIMEHTOB COMOCTaBUMBI 110 BCEM perjiaMeH-
TUPOBAHHBIM TPH3HAKaM. OJTO JaeT OCHOBAHHS
oueHutb Qaxropsl HI'P, xotopeie ompenenstor
OTHOIICHHWE MAIMEHTOB K OJHOMY W JAPYroMy
KjlaccaM WJIM, IPYTHMH CIIOBaMHM, XapakTep ya-
CTOTHO-aJaNTUBHBIX pPEakUUil Ha MaToJOrHye-
ckuii mporiecc u, B koHewHoM wurtore, CT. OGe
TpyHIbl MalUMeHToB, ¢ HopMokapauen u CT, uMe-



U B cebe MOATpYMITbI ¢ Pa3HBIMH AWAra3oHaMHU
TP. Yucno mauveHToB B AKBUBAJICHTHBIX 1o TP
nmoarpynmax o0enx TPy OKa3aloch OJWHAKO-
BbIM. B TOXe Bpems cTpykTypa HI'P o6enx rpymm
Opl1a mpuHIMNHAIEHO pasHoit. B rpymme ¢ CT Bo
Bcex moarpymnmnax TP mpoTuB rpymisl ¢ HOpMO-
KapAuel B IWHAMHUKE 3a00JI€BaHUS OTMEYaoCh
cumxkenne VLF u LF, u noseimenue HF. Coot-
BETCTBEHHO JAaHHBIM B TPyNIE ¢ HOPMOKapIuen
MMEJI0 MECTO OTKJIOHEHHUE PETYIANNN aKTHBAIHH
TyMOpajb-HOTO M CUMIIATHYECKOTO, TOTAAa KakK B
TPyHIe C TaxWKapauel — MapacuMIaTHYEeCKOTO
3BEHA. [lomy4gaercs, uro ycmosuem CT, kak
aZIeKBaTHOW peaknWy Ha W3yYEeHHOE COCTOSHUE,
HE3aBHCHUMO OT MOIITHOCTH PETYISAIUH, B TCUSHUH
MaparpuIia sBISeTCS WMEHHO CMEIICHHE pery-
JISIUH B TTAPACUMITATHIECKYIO 00J1acThb.

[IpuHNMas BO BHUMaHHE, UTO YCIOBHEM Oolee
CTaOHUIIFHOTO COCTOSIHUS 37I0POBbsI, OoJiee Oiaro-
MPUATHOTO TEYCHHWS 3a0O0JICBAaHUS W MEHBIIETO
pUCKa KaTtacTpod SBISAETCS CMEIICHUE PETYIISIIUN
B CTOPOHY MapacUMIATHYECKOTO 3B€HA, 2 UMEHHO
STOT THUI PETYISALWN YCTaHABIUBAJICA Y IalldeH-
toB ¢ CT, compoBoxnatomieit 3abone-sanne, CT
MIPH HEOCIIOKHEHHOM TaparpuIle SBISIeTCs Mpo-
SBIICHUEM aJeKBAaTHBIX PEaKIMi OpraHn3Ma Ha
MAaTOJIOTMYECKUI mpo1iecc.

BbIBO/IbI

1. Y ucxonHO NMpakTHYECKH 310POBBIX JIUI] MOJIO-
noro u 3penoro Bospacta naparpurn (1+11+111)
CpelHel CTerneHW TSDKECTH NpoTeKaeT 0e3
OCJIO)KHEHUH ¥ 3aBEpIIAETCS TTOJHBIM BBI3/I0-

JIUTEPATYPA
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POBJICHUEM.
2. Ilanmentsr ¢ passbiM kinaccom YCC (cuny-
coBasg HOPMO- WJIM TaxWKapAaus), COIPOBOXK-
Jaromeii TedeHne 3abosieBaHus MIPU OJUHAKO-
BBIX KJIMHUYECKUX IPOSBICHUSIX XapaKTepH-
3yroTcs pasHoil ctpykrypoir HI'P m nunamu-

KOI BOCCTaHOBUTENBHOTO IEPHOAA:

- BHE 3aBHCHUMOCTH OT HCXOJHOH MOLIHOCTH
perymsanuu (kimacc BenmduHbl TP) B mepron
penykuuu nuxopanku manueHtoB ¢ CT or-
JMYaeT npeobiafaroliee BIUsSHUE IapacuM-
aTHYECKOI0 U C HOPMOKapIue — Tymo-
PaJIbHOTO U CHMIIATUYECKOTO 3BEHBEB PEry-
JSIIAY;

- naiueHTsl ¢ CT Ha BBICOTE JIMXOPAIKU OTIIU-
4yaroTcsi O6oiee OBICTPHIM MO0 OOBEKTHB-HBIM
KPUTEpPHUAM  KIMHWYECKHM  BBI3IOpPOBIIE-
HHUEM.

3. Ha BpICcOTE NHXOpPaIKUM MOLIHOCTH PETYISLUU
NajfaeT, MPeUMYIIECTBEHHO 3a CYET MapacuM-
NaTUYECKOTO 3BEHA, C PelyKIMEH JMXOpalku
perymsinus  BoccTaHaBiuBaeTcsa. HauOonee
OJIarONpHUATHBIMU VTS BBI3IOPOBJICHUS HA BbI-
COTE JIMXOPAAKH SBISIIOTCA HPOMEXYTOUYHAsS
momHocte HI'P CT.

4. CT, peructpupyeMasi Ha BBICOTE JIUXOPAAKU U
aKTUBaLKEl napacuMIIaTUYECKOT0 3BEHA B Iie-
PHOA CHWKEHHS TEMIEpaTyphl SABJISIFOTCS MPO-
THOCTUYECKH OJaronpusaTHBIMH (aKkTopamu, U
XapaKTepu3yloT HEHpOperyss-TOpHbIE MeXa-
HU3MBI, 00yCIIaBJIMBAIOIIME ONTHMAIBHOE Te-
YEeHHE Maparpuiina.
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PEI'YJIATOPHI CUCTEMHM TIIPU CHHYCOBIA TAXIKAPIII:
BAPIABEJIBHICTDH CEPHEBOI'O PUTMY I CUHYCOBA TAXIKAPIIA

IPU ITAPATPUIII (I+I1+111)
O. I'. layenko
XapkiBchbKHi HallloHa pHUH yHiBepcuTeT iM. B.H. Kapazina

PE3IOME

[TpoBeneHo mopiBHsUIbHE BUBYEHHS MOKa3HMKIB BapiabenbHOCTI cepreBoro putMmy (BCP) B aunamini Heyck-
JIaJHEHOT'O TaparpuIly y MpakTHYHO 3J0POBHX JIO 3aXBOPIOBAHHS OCI0 3 pI3HMMH YacTOTHO-aJalTHBHUMU PeaKili-
SIMH Ha 3aXBOPIOBaHHS.

BcranosieHo, mo manienTu 3 pizHuM kinacoM YCC, 1o CynpoBODKYE TeUilo 3aXBOPIOBAHHS MPU OJHAKOBUX
KJTIHIYHUX BHSBJICHHSX, XapaKTepU3YIOThCsl Pi3HOK CcTpykTyporo HI'P 1 nuHamikor BiJIHOBJIIOHOYOro mepioja.
Haii6inbi cripusTIMBUMHE JUIsl OJTy)KaHHSI Ha PiBHI JIMXOMaHKH € MPOMIXKHA MOTYXHICTh HEHPOTyMOpPabHOI pery-
msiii 1 CT. CT, mo pericTpyeTbesi Ha piBHI JIMXOMaHKH, 1 aKTHBAIlsl TapacHMIIATUYHOI JIAHKH € TIPOTHOCTHYHO
CIPHUATIMBUMU (pakTOpamu Teuil nmaparpuiry.

KJIFOY0BI C/IOBA: cunycoBa Taxikapis, BapiabesbHICTh CEPLIEBOTO PUTMY, HEHPO-TyMOpabHa PEeryJisiis,
naparpur

REGULATORY SYSTEMS AT SINUS TACHYCARDIA: HEART RATE
VARIABILITY AND SINUS TACHYCARDIA AT PARAINFLUENZA

(1+11+111)
E.G. Dacenko
The Karazin National University of Kharkov

SUMMARY

A comparative study of the heart rate variability (HRV) indexes in dynamics of an uncomplicated parainfluen-
za of practically healthy persons with different frequency-adaptive reactions to the disease was performed.

It was determined that the patients with different classes of sinus tachycardia (ST), that accompanies the disease
under the same clinical manifestation are characterized by different structures of NHR and dynamics of recreation-
al period. The most favorable things for recovery at the top of fever are intermediate capacity of NHR and ST. ST,
registered at the top of fever, and activation of a parasympathetic unit of regulation are prognostically favorable
factors for influenza.

KEY WORDS: sunus tachycardia, heart rate variability, neurohumoral regulation, parainfluenza
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OIIbIT UCITOJIB30OBAHUSA BJIOKATOPA AT;-AHI'MOTEH3HWHOBBIX
PEIIEITOPOB - AIIPOBEJIA Y BOJbHBIX APTEPUAJIBHOM

I'MINEPTEH3UEN
I'.B. /I3ak, T.B. Konecnuk
JlHemponeTpoBCKasi TOCyIapCTBEHHAS MEIUIIMHCKAS aKaIeMUsI

PE3IOME

Lenpto nccnenoBaHMs SIBUIOCH U3Y4EHHE KIMHNYECKON 3((EKTUBHOCTH M IIEPEHOCHMOCTH HOBOTO IPECTa-
BuTens OnokatopoB AT; — pementopoB — mpbOecaprana (amposens, Sanofi/BMS). O6cnemoBano 30 GONBHEIX,
CTPaJAIONINX MATKOW M YMEPEHHOH apTepHalbHOW THIEPTEH3UEH, CpenHmid Bo3pacT oOcimenoBaHHbIX — 52,616,1
roja, JTUTEIBHOCTD 3a0oieBanus — 9,7 net. AnpoBens Ha3Ha4YaaH B o3¢ 150 MT B cyTKH ¢ mocienyromeit Kop-
pexmmeii mo3sl uepes 4 Henenu. Kypc neuenns coctaBmi 12 Hexenb. Becem OOIBHBIM 10 Hadaja MCCICIOBAHUS U
yepes 4, 8, 12 Henens MpoBOAMIOCH cyTodHOe MoHUTOpHpoBaHue AJ] (ammapara MEDITEX, ABPM, Berrpus),
AHAIM3UPOBAINCH CIEAYIOINIIE IIOKA3aTeNN: CPEJHEee CHUCTOIMYECKOE U quacTonndeckoe AJl 3a CyTKH, 3a JIeHb, 3a
HOYb: BaprabenbHOCTh AJl, HIEKC BPEMEHU TUIIEPTECH3UN W MHAEKC IIOIIA/IH.

[IpoBeneHHOE KIMHUYECKOE HCCIIECNOBAaHHE IMOKa3auo 3(P(EeKTHBHOCTh TEpalmuyd MOHOTEPAIMH aNpOBEIEM B
nmo3e 150-300 mr B cyTku. [Ipemapar BBI3BIBaeT CTOWKUI THITOTEH3UBHEIN 3P QEKT, TOCTOBEPHO CHIDKAs CHCTOIHU-
yeckoe u puactonudeckoe A/l Ha 6 — 8 Henmene Tepanun, 00J1aaeT J0303aBUCHMBIM 3 PEKTOM, yIydIlaeT MoKa-
3aTeNy CyTOYHOTO MOHHUTOpHpOBaHUS AJl, HE OKa3bIBacT BIMSHHUS HA HOPMaJIbHBIH M KOPPETHPYET MaTOIOTHIC-
CKHUI HU3MEHHBIN CYyTOUHBIH puT™M A/l

K/TIOYEBBIE C/IOBA: tunieproHndeckas 60ie3Hs, 61okaTtopsl AT; — perentopoB, anpoBelb, MOHUTOPHPO-

BAHHUC apTCPUIIbAHOTO AABJICHUA

BBEJAEHUE

CH0XHOCTb 1 MHOTOTPaHHOCTh apTepUaIbHON
TUIEPTEH3UHU 3aJ0KEHA KaK B HEOJHOPOTHOCTH
CaMMX YCJIOBUH BO3HHMKHOBEHHS, TaK U BO MHO-
JKECTBE MEXaHM3MOB (opMupoBanus 3abosieBa-
HUSI, B CJIOXHOM B3aUMOAEHUCTBHM BHYTPEHHHUX
(reHeTHYECKHX) M BHEIIHUX (PaKTOPOB. 3HAHUE U
NOHUMAaHUE BeIyLINX TITyOMHHBIX NAaTOICHETHYE-
CKUX MEXaHHW3MOB apTEpUAIbHOM THUIEPTEH3UU
npenmnonaraer Oolnee d(PPeKTHBHOE JIeUeHHE Ha
CaMOM TOHKOM YPOBHE.

Penun-anrnorensunosas cuctema (PAC) wr-
paeT BaxkHYI0 poib B peryisiuuu AJl, BogHO-
3JIEKTPOJIMTHOTO OanaHca W HEHPO-3HAOKPHUHHOM
KOHTPOJIE  Pa3iM4YHBIX  CEPACYHO-COCYIUCTHIX
¢ynkuuii. [lomydens! yOenuTenbHble NaHHBIE O
TOM, uTO runeppeakTuBHOcTh PAC oOHapyxuBa-
eTcs y OONbIIMHCTBA OOJBHBIX TMIEPTOHMUYECKON
6onesnpto (I'B) u siBIsieTCS MPOrHOCTUYECKU He-
OnaronpusTHeIM (akTopoM. Tak, y 6onbHbIX I'b ¢
BBICOKOW AKTHUBHOCTBIO PEHHHA B IUIa3M€ DPHUCK
pasBuTHs MH(apKTa MHOKapAa B 3,8 pasa Bhlle,
4yeM y OOJIBHBIX C HHU3KOM aKTHBHOCTBHIO PEHHUHA.
Bricokass akTUBHOCTb pEHMHA B IIa3Me€ KpPOBH
COYeTaeTcs C YBEJIMYEHHEM BEPOSITHOCTH pa3BU-
THS CEPACYHO COCYIUCTBIX OCIIO)KHEHWH B 2,4
pasa U CMEpPTHOCTH OT BCeX NpUYMH — B 2,8 pa3a
[1].

B mocnenHue ronsl HE TOJIBKO KIMHHUILIUCTEI,
HO M ()UBHOJNOTH, M OMOXUMHKH MPOSBISIOT TO-
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BBILLICHHBIH MHTEPEC K U3YUCHUIO PA3IMYHBIX ac-
nektoB PAC. Xora nonumanue ponu PAC B ma-
TOTEHE3€ CEPACYHO-COCYIUCTBIX 3a00JIeBaHUM
0CTaeTcs HEMNOJHBIM, CEro/Hs HE BBI3BIBACT CO-
mHeHus, uto PAC saBasgeTcs omHON W3 BaKHEH-
IIMX MPECCOPHBIX CHCTEM OpraHu3Ma, NMPUHHMa-
IOLIKX y4yacTue B peryaauuu A/l

Ho mHnenaBuero BpemeHn PAC paccmartpn-
Balach KakK LMPKYJIMPYIOLIas HEHPOIHIOKPUH-
Has CHCTeMa, Telepb K€ CTaJ0 H3BECTHO, YTO
OCHOBHbIE KOMIOHEHTbI PAC MOryT cuHTE3upo-
BaThCS B CEPJLE, TOJIOBHOM MO3T€ U MHOTUX JPY-
IMX OpraHax M TKaHsjX, T.e. Hapsay ¢ LUPKYJIH-
pytomieit PAC, cymiecTByroT U JoKalbHbIE (TKa-
HeBble) PAC. BakHBIM JTOCTHIKEHUEM ITOCIICTHAX
net B uzydennu PAC crano nomyyenue pu3noiIo-
THYECKUX M OHOXMMHUYECKHX JOKA3aTeNbCTB
NPUHLMITMAIBHBIX pa3induid B (yHKIHOHUPOBA-
HUU IMPKYJIUPYIOLIEH M HEKOTOPBIX JIOKAIBHBIX
PAC [3].

Lupkynupyromuit anruorensus |l odpasyercs
MPEUMYIIECTBEHHO MpPH YYacTUM AHTMOTEH3UH-
npespamaromero ¢pepmenta (AIlD), B To Bpems
Kak TkKaHeBoW anrmoreHsuH |l oOpasyercs 0e3
yuactust AII®. Cunraercs, 4T0 IMEHHO TKaHEBOI
anruoreHsuH |l ocymectBnser B opranuzme 107-
rocpounble 3(PQEKThl, pPeaNnu3yroIuecs CIyCTS
MECSIIIbI U Ja)Ke TOJIbI: MOBBILIEHHE KIIyOOYKOBO-
ro  JaBJIEHUSA, PEMOJEINPOBAHUE  COCYJOB
BCJIEJCTBUE TUNEPTPOPHUH W/HIM THUIEpIIIa-
3UH TJIAAKOMBIIIEYHBIX KIETOK, PEMOJAEIUPOBA-
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Hue u runeptpodus muokapaa. JleicTeue aH-
ruoreHsuHa |l omocpemyercs KieTkamu-MuIIe-
HSIMH, IIOCPEICTBOM B3aMMOJCHCTBUS CO CIIELU-
¢buuecKUMM aHTHOTCH3MHOBBIMH PELIENTOPaMHU
(AT), pacono:keHHBIMH Ha HX HOBepxHOCTH. Ha
CETOHSIIHUM JCHb Yy 4YeJIOBeKa MACHTH(PULIUPO-
BaHBI JIBa MOATHIIA PEIENITOPOB aHTHOTeH3HUHA |l
AT, u AT,. Peanuzanusa Bcex M3BECTHBIX OHOJIO-
rudecknux 3¢ dexroB anrumoteHsuHa |l ocymects-
nstercs gepes AT;.

PeHuH-aHTMOTEH3MHOBAasE CHUCTEMa, SBILICH
CBOEOOPa3HBIM KITFOUEBBIM 3BEHOM B MaTO(H3MO-
JIOTHH apTEepHAIbHON THIICPTEH3UH MPEICTABISACT
co0OH TNpPHUBICKATEIbHYI) MHUIIEHb IUISI MEIu-
KaMEHTO3HOro BMelnaTenscTBa. Jlo HegaBHEro
BpPEMEHH HMHIHOMTOPHI aHTHOTEH3MHIIPEBPALIato-
mero QepMeHTa OBUIM €IUHCTBEHHBIMH KITH-
HUYECKH YMECTHBIMH JIEKapCTBEHHBIMHU IIpera-
patamu s omokaasl PAC.

B 90-e roasl mosiBUIach HOBasl ajJbTECpPHATHBA
omokagsl PAC — rpymma BhicOKO3(h()EKTHBHBIX
AHTUTMIIEPTEH3UBHBIX MPENapaToB, ACHCTBUE KO-
TOPBIX OCHOBaHO HAa TOPMOXKEHHUH AKTUBHOCTH
PAC Ha ypoBHE aHTHOTEH3MHOBBIX penenTopos |
tuna (AT;) s anrnotensuna |, koropsrii o6pa-
3yeTcs W3 aHruoreHsuHa 1 mopn nmeidicTBueM He
TOJIbKO aHTMOTEH3MHIIPEBpalaroIero GepMenTa,
HO M XMMa3bl U IpyrHux mnporeas [4].

bnokaropsl AT —penentopoB HMMEIOT oIpese-
JICHHBIE NPEUMYIIECTBA IeEpel APYTUMH JeKap-
CTBEHHBIMH TIpENapaTamMHu, MOAaBIISIOIUMH Ype3-
MepHyto aktuBauuio PAC, Tak Kak OJOKHPYIOT
BCE H3BECTHBIE CEPACYHO-COCYAMCTHIE 3P (PEKTHI
anrnotensuHa .

OcHoBHblIe YQ¢ekThl 010KaTOPOB ATi-pe-
LEeNnTOpoB
1. Cepoeuno-cocyoucmuie sgpghexmor:

* CHmxenue AJ|

* Ymensienue OIICC

* YMeHbILIEHHE MOCIIe HAarpy3KU Ha JIEBBIN XKe-
JTyA04EeK

* YBenuueHHe KOPOHAPHOTO U PErHOHAPHOTO
KPOBOTOKa B T'OJIOBHOM MO3re, IMOYKax, CKeJeT-
HOH MYCKyJaType

* OOpatHOE pa3BUTUE TUNEPTPOPHH JIEBOTO
KellyJouKa 1 MUOKapaIuohuoposa

* [logaBnenune runeprpoduu raagKod MycKy-
JaTyphl CTEHKU apTepuit
2. lloueynvie a¢hghexmpoi:

* YBenu4yeHue HaTpuiypesa u 1uypesa

* 3aziepKKa KaJusl B OpraHu3Me

* YMeHblIeHHEe BHYTPUKIYOOUYKOBOH rumep-
TEH3UH

* YMeHbIICHHE MHUKPOAILOYMUHYpUH (M TIPO-
TEUHYPHUH)

* [lonaBnenue pa3BuTus HeHPOCKIEPO3a
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3. Hetipo-snookpunnvie s¢hgpexmpi:

* [loBriienne ypoBHs anrnorensuHa |l anrno-
TEH3MHA aKTUBHOCTH PEHHHA B IIJIa3Me

* YMEHBIIUTE CEKPEeLrH allbJA0CTEPOHA, apTH-
HHUHAa-Ba30IIPECCHHA

* CHmkeHne (QyHKIMOHAIBFHOW aKTUBHOCTH
CHUMIIATO-aJIPEHAIOBOM CHCTEMBI

* YBenuueHue o0pa3oBaHUs KMHUHOB, IIPOCTa-
riranania |, 1 okcuma azora

* [loBblllenre YyBCTBUTEIBHOCTH TKAHEH K
JIEUCTBUIO UHCYJIMHA.

Jlanuaeie  apmakosorndeckne OCOOSHHOCTH
omokatopoB AT -pernentopoB Ieiaar0T 0COOCHHO
NEPCHEKTUBHBIM WX NPUMEHEHHE IIPHU JICUYECHUH
TUNIEPTOHUYECKOW OOJE3HM M XPOHUYECKOU Ccep-
JIEYHON HENOCTAaTOYHOCTH. KiMHHYeckue BO3-
MOKHOCTH Pa3IMYHBIX IO XUMHYECKOH CTPYKTY-
pe OmokaropoB AT;- pemnentopoB B HaCTOSIIEE
BpeMs aKTUBHO M3Yy4YalOTCS.

HoBeiM mpexncraBurenem OmoxatopoB AT;-
peLenTopoB siBisieTcst  upOecapTaH  (ampoBelb,
Sanoti/BMS). AnpoBeinb sBIISE€TCS aKTHBHOU Jie-
KapCTBEHHOH (hOPMOM, MO MEXaHU3MY IEeHCTBHA
OTHOCUTCSI K KOHKYPEHTHBIM aHTAaroHHCTaM aH-
ruorensuHa |l B orHomenunm ATi-aHrMoTEH3U-
HOBBIX peLenTopoB. BrICTpo BcachBaeTcs B xe-
JYAOYHO-KUIIEYHOM TpakTe, OMOJOCTYIMHOCTb
npemapara cocrasiser 60-80% u He 3aBHCHUT OT
nmpueMa nuny. Anposens Ha 75% moaBepraeTcs
MeTabonmm3My B reueHn U MeHee 2% mpemapata
BBIBOAWUTCSI C MOYOM B HEW3MEHEHHOM BHJE.
MaxkcuManbHasi KOHLEHTpalXs anpoBessl B IJa3-
Me HaOJIIoJaeTcss MexXay 1-M ¥ 2-M 4acoM Iocie
npuema mnpenapara. OH NPOSABISET JUHEHHYIO
(hapMaKOKMHETHKY Tpu cyTouHOM 1mo3e B 10 - 600
mr. Konnenrpauust mpenapaTa B IUIa3Me€ Majo
3aBHCUT OT BO3pacTa, MOPaXCHUS MOYEK M Iede-
HU. OT Opyrux mpenapatroB 3TOH TPYHIbI alpo-
BeIb OTJIMYaeTcss 0ojiee MNPONOJKUTEIBHBIM
neprogoM nonysbiBeaeHus (11-20 1) u orcyT-
CTBHEM AaKTHBHBIX MeTa0onuToB. llpm amutens-
HOM mpuMeHeHHH d(QQeKT HaKOIJIeHHUs He
HaOIronaeTcs.

Llenpio paboOTHl SBUJIOCH M3YYEHHE KIMHHYE-
CKOM 3((EKTUBHOCTH U TEPEHOCHMOCTH aIpoBe-
151 B 1o3e 150-300 mr/cyT mpu ieueHun OOIBHBIX
C MATKOH M yMEpPEHHOM apTepualbHON THIep-
TEH3HEN.

MATEPUAJ U METOJbI

ITon nabmroaenreM Haxoauiauch 30 OOJIBHBIX,
CTpaJalONINX MSITKOW M YMEPEHHOW apTepHalb-
HOW rumneprteH3uell. CpenHHUH BO3pacT COCTaBUII
52,6 £ 6,1 ner, muTeNLHOCTE 3a0o0neBaHus - 9,7
rona. CoryiacHO KpUTEpUSM HCKIIOYCHHUS OO0JIb-
HBIX W3 UCCIICIOBAHMS, HE JIOMYyCKAIOCh HAIMIKE:



OCTPBIX M XPOHWYECKHX 3a00JIeBaHMA OpOHXO-
JIETOYHOM  CHUCTEMBI,  JKEIyAO0YHO-KUIIEYHOTO
TpaKTa, HEPBHOM CHCTEMBI, I'€MaTOJIOTUYECKHX,
SHJIOKPUHOJIOTUYECKUX M ayTOMMYHHBIX 3a0o0Je-
BaHWH, TSDKEJBIX PAacCTPONCTB (YHKIMH TIEYEHH,
MOYEK, THKEION WIM 3JI0KAYECTBEHHOM apTepu-
IBHOW THIIEPTEH3MM, BCEX (OPM BTOPHUUHBIX
apTepUaIbHBIX THIIEPTEH3UH, HHpapKTa MUOKap-
J1a, OCTPOr0 HAapyIIEHHs MO3TOBOI'O KpPOBOOOpa-
IIEHUs,, CepACYHONM HENOCTaTOYHOCTH, CTEHO3a
aopThl, HApyIIEHWH pUTMA cepaua, 3JI0Kaye-
CTBEHHBIX HOBOOOpa30BaHHUM.

OneHnBanach UCXOAHAS TSKECTh TMIEPTOHU-
yeckoi OOJIE3HM U COOTBETCTBUE KPUTECPHIM
BKJIIOUEHUS] B HMCCJIECIOBAHUE W WCKIIOUEHUS W3
HETO0, MOATBEPKAAIOLIETO BO3MOXKHOCTH IPOBE-
neHus MoHoteparmu. 3a 7-10 mHel mo BxirOdYe-
HUsL OOJBHBIX B HCCIEAOBaHME Oblla OTMEHEHA
NPEAIIECTBYIOIAs aHTUTUIIEPTEH3UBHAs —Tepa-
HsL.

Uccrnenoanne ObUTO pasneneHo Ha 4 mepwo-
na. Becem OonpHBIM 10 Hayana JIEYEHHUS, a TAKKe
uepe3 4, 8 u 12 Hexens MPOBOAMIIOCH CYTOYHOE
Al - monutopupoBanue (anmapar MEDITEX,
ABPM, Benrpus). AHaTU3upOBAINCH CIEAYIO-
mye IOKa3aTeld CyTOYHOI'O MOHHUTOPUPOBa-
Husa AJl: cpenHee CHCTONMYECKOE U AMACTOINYE-
ckoe A/l 3a cyTkH, IeHb, HOUYb; BapHaOEIbHOCTh
A]l Bo Bpemsi O6oxpcTBoBaHMA M cHa. "Harpyska
naBiieHHeM" OLEHMBAjach 0 MHACKCY BPEMEHH
(MB) runeprensun (MPOLEHTY W3MEPCHUI BBIIIE
140/90 mm pr cr. auem u 120/80 MM prt cT. HO-
uybl0) U uHAekcy 1iomanu (M1I1), onpenensemomy
no miomand (Urypbl MEXIY KpPUBBIMH IOBBI-
IeHHOTO W HopManbHOTO AJl. BapmaGembHOCTB
AJl B meproibl OOAPCTBOBAHMS M CHA OIpenens-
Jach KaKk CTaHJApTHOE OTKJIOHEHHME OT CpelHeH
BEIMYMHBL. BpIpaxkeHHOCTh ABYyX()a3HOro puTMa
OLIEHMBajach MO cyToyHoMmy wuHuekcy (CH)-—
NPOLIEHTY CHIWXeHus A/l B mepuoj cHa 1o cpas-
HEHHMIO C IEPHOIOM OOAPCTBOBAHHUAL.

Kputeprem Hopmanuzauum mnokaszarened cy-
TOYHOTO MOHHTOpUpoBaHus Al cuuranu cHuxe-
Hue cpeanecyrouHoro AJl Hmwxke 25%, ynosie-
TBOPHUTEIBHBIM 3(p(PEeKTOM — CHMIKEHHE CpeaHe-
cyrounoro VB cpennero A/l Ha 50% u Gonee mo
CPaBHEHHIO C HCXOIHBIM.

AnpoBens Ha3HAYa M nepopayibHO B 03¢ 150
MT B CYTKH, KOPPEKIHUIO 103l IPOBOAMIM Yepe3 4
Henenu. [lpu HEZOCTaTOUHOM T'HIIOTEH3UBHOM
addexre no3y ysenmmuuBanu 10 300 Mr B cyTKU.
Kypc neuenus cocraBun 12 Henens.

PE3YJIBTATBI U OBCYXJIEHHUE

Pe3ynbrathl uccieqoBaHUS MPEACTABICHBI B
tabmune 1. K koHmy 4-if Hemenu nedeHus, Koraa
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J103a ampoBeNs COCTaBisia y BceX 0oibHBIX 150
Mr B cyTku cpennee cucronmdeckoe AJl (CA)
JOCTOBEPHO YMEHBILIMJIOCH B AHEBHBIE Yachl, HO-
YbI0 U B TEYCHUE CYTOK OTMEYalach HEAOCTOBEP-
Has TeHAeHnus K ymenpmenuio CA/l. [lnacronu-
yeckoe A/l 1HEM M B T€YEHHE CYTOK TaKXe JO-
CTOBEpHO yMeHblImiIock. Ilpu mpoBeneHuu cy-
ToyHOrOo MOHUTOpHpoBaHUSI AJl 3deKkTHBHOCTH
JIeYCHUs AaHTUTUIEPTEH3UBHBIMU IIpenapaTaMu
OLIGHUBAETCS] HE TOJBKO IO CTENEHH CHMXECHHUS
ypoBHe AJl, HO M O AMHAMHUKE IOKa3areyeu
«HArpy3K [AaBJI€HHEM» - HMHICKCY BPEMEHU HU
uHaekey riomanu (puc. 1, puc 2) . Ha done
MPOBOJAMMOTO JIEUCHUS 3TH IOKa3aTeld AOCTO-
BEPHO YMEHBLIWINCh, OJHAKO K KOHLY 4-U Hexe-
7 TaKke kKak u uudpsl Al He mocturim HeoOXo-
JIUMOTO ypoBHA. JleTalbHbIA aHANIU3 AMHAMHUKU
MoKa3aTeneld CBUIETEIbCTBOBAI O TOM, 4TO y [
nanueHToB (23,3%) MoHOTepamusi ampoBesieM B
nmo3e 150 mr/cyt Opiia HemocTaTouHO AP GEKTHB-
HOH, B CBSI3U C YeM J[103a IpemnapaTa Obluia yBelu-
uyeHa 110 300 mr/cyT.

K konny 8-ii Henmenu JleyeHUsT OTMEYAETCA
3HAYUTENIbHAS TOJOXKUTENbHAsl IWHAMUKA 10
BCEM IOKazaressiM ucciieqoBanusi. YpoBHu CAJ]
u JIAJl Bo Bpems OOapcTBOBaHUS, CHA U B IIEIIOM
32 CYTKHM COOTBETCTBOBAJIM YPOBHSIM IOTPaHUY-
moro AJl (T. Pickering, M. Myers, 1996). IToxa-
3aTeNny «HArpy3kd JIaBJICHHEM» TaKKe 3HauH-
tenpHO (50% u Gosiee) TOCTOBEPHO CHIDKAIHCH
(puc. 1, puc 2). Ha stom sTame uccieq0BaHUsA
pe3yibTaThl JICYEHHS MOKHO OLIEHMBATh Kak
yrosineTBoputenbHble. OnHaKo, AN IOJHOM
Hopmammmzanmu AJl, UB u UII eme y 6 mamnuen-
ToB (20%) ObLTa yBeIMUYCHA 032 AIPOBEINS [0
300 mr/cyT.

AHanu3 pe3ysibTaToB HCCIIEJOBAaHMUS B KOHIIE
nepuoja HaOJIIOAEHUs IOKas3all, YTO BCE YPOBHHU
CAJl n JJAJl cOOTBETCTBOBaIM YPOBHIO HOp-
MasibHOro A/l coriacHO HOPMaTHBHBIM IIOKa3a-
tensM AJl ans cyTOYHOrO MOHMTOpUpOBaHusA Al
(T. Pickering, M. Myers, 1996). CoBpemeHHBIE
noaxonsl K neueHuro Al mpenmnosarator BbIOOp
JIEKApCTBEHHOTO MpernapaTa, CIIOCOOHOTO obec-
MEYNTh aJeKBAaTHBIM KOHTPOJbL Ha MPOTSHKEHUN
24 4. D10 OOBSICHIET BAXHOCTH JUTHTEIHHON pe-
ructpaund AJl Kak METO/1a OLEHKH KadecTBa aH-
TUTUNIEPTEH3UBHOM Tepanuu. MccnenoBanus mo-
CIIEIHUX JIET TI0Ka3ajH, YTO He TOJbKO abCOJIOT-
Hble 3HaueHus AJl, HO W JUIMTENBFHOCTH €ro Mo-
BBIILICHHUSI B TEUCHUE CYTOK SIBISIIOTCSI BaXKHBIMU
¢dakTOopaMu  pUCKa  Pa3BUTUS  CEPICUHO-
cocymucThix ocnoxxHenudt. W. White u coas.
YCTaHOBWIIM OOJiee TECHYI0 KOPPEISIHI0 MEXIY
WHJIEKCOM MacChl MHOKapa JICBOTO JKEIyI0uKa,
MaKCHUMaJbHOH CKOPOCTBIO HAIOJHEHUS JIEBOTO
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JKeTyIouKa W pa3MEpPOM JIEBOTO TIpeIcepaus ¢
«HArpy3KoH maBleHHEM», 4eM C aOCOIOTHBIMH
rokazaremsamu A/l

Ilokazarenn «Harpy3kd IaBIeHHEM» HOpMa-
JIM30BAINCh depe3 12 HeAeldb MOHOTEpPAIuu
ampoBeneM 1o nuactoimdeckomy A/Jl, 4to Becbma
3HAYMMO TS CHHKEHUS pHUCKa TTOBPEKICHHS Op-
raHoB-mumeneit. [lo cucrommueckomy AJl st
MoKa3aTenu YMEHbIIWIUCH Oosee ueM Ha 50%,

OJIHAKO HECKOJIbKO HC JIOCTUTIIM JHara3oHa
«HOPMBD» TIPH AJICKBATHOW aHTHUTUIECPTCH3UBHOU
KOPPEKITHH, OCOOCHHO B MEepHO OOIPCTBOBAHUS.
Ha stoM osrtame wuccienoBanuss 13 manueHTOB
(43,3%) nomyuanu anposeins B 1o3e 300 Mr/cyT, y
5 u3 Tux 60sbHBIX (16,7%) He yaamoch JOCTHT-
HyTb HOpManu3zauuu B u Ul

Ha mpoTtsbkeHHH Bcero mepuoja HaOIIoeHUS
YCC mpakTHyYeCcKH He U3MEHUIACh (prc.3).

Tabéauna 1
JAuHamuka noka3artesei cyrouHoro mouuropuposanus AJl na ¢oue sieuenuss AIIPOBEJIEM
4-5g1 Henen 8-1 Hemest 12-s1 megens
IMoka3areanb Jo neyennst
JledeHust JIeYeHHUsI JIeYeHHUsI

CA/l 3a cyTku 143,83+1,28 140,71+6,28 130,02+1,84* 128,54+1,68*
CAJl naeM 151,02+1,29 140,04+2,18 136,78+1,98%* 134,84+1,96*
CAJl HOYBIO 125,07+3,4 122,47+2,12 118+1,89 113,68+1,72%*
JA/l 3a cyTku 86,38+1,02 81,66+1,41%* 78,72+1,38* 77,41£1,31%
JAJl nHem 91,98+1,22 86,32+1,48%* 81,04+2,89* 82,58+1,55%*
JAJl HOouBIO 73,22+1,41 71,73+1,28 68,05+1,42* 65,31£1,32%*
CU/CA 13,924+1,28 11,56+1,13 13,12+1,19 14,73+1,2
CUW/JIAQ 18,28+1,23 15,724+1,13 17,78+1,34 18,76+1,44
BU/CAJl cytku 71,48+3,14 50,41+4,52%* 39,46+4,45* 35,55+4,06*
BU/CAJl naem 75,98+3,18 47,98+4,9* 36,65+4,75 36,91+4,66*
BU/CAJl HoubtO 62,4145,82 54,43+5,52 42,9645,7* 33,16+4,46*
BUW/ A/ cytku 46,31+4,03 42,7+30,7 23,64+3,85* 21,99+3,74*
BW/IA] nHem 56,12+4,96 36,314+4,83* 27,5945,0%* 28,07+4,67
BU/JIA]] HOUBIO 32,24+7,57 19,2844 ,4* 13,9943,03* 9,76+3,12*
UIT/CAJ] cyTku 295,77+24,99 177,594+28,08* 131,52424,68* 106,13+18,76*
UIT/CAJ] naem 311,61£25,18 174,234+29,6* 124,72429,35* 123,46+£23,14*
WIT/CAJl HOublO 261,71£36,58 182,86+32,29* 130,44+19,81* 75,31+13,60%*
WIT/JAJL cyTku 116,13+£14,27 74,23+14,81* 52,49+13,69* 50,32+11,86*
UIT/JAJ naem 154,72+20,77 93,02+17,11%* 61,66+16,88* 68,26+15,71*
UIT/JAJ] HOubIO 58,63+14,06 37,08+10,79 25,83+8,22* 21,4+7,89*

* - IOCTOBEPHOCTH PA3JIMYHii [10 CPABHEHUIO C HCXOAHBIMH 3HaueHusMH (p< 0.05)

Puc. 1. /lunamuka cpegnecyrounoro JJA/J] u noka3zarenei
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Puc. 2. lunamuxu cpeanecyrounoroCAJl u mokasareseit "Harpys3ku nasiaeHueM" Ha doue nedenus AIIPOBEJIEM
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Puc. 3. [Tunamuka cpequecyrounbix CAJl, JIA/l u UCC na done neuenuss ATIPOBEJIEM

BaxxHbIM CBOICTBOM Ipemnapara sBJIsI€TCs TO,
YTO anpoBeNb HEe OKa3bIBaJl HETaTUBHOTO BIUSHUS
Ha (usnonoruueckuii 2-x (pa3HbId IHPKaJHBINA
put™ AJl, KOTOPBIH OIEHUBAJICS MO CYTOYHOMY
unaexkcy (CH) u xopperupopai MmaToJOTHYECKHE
BapHaHThl HApYyUIEHHWs LHUPKagHOro purMa AJ[
(tabm. 1).

Ilo pexomenpanusm Komuccuu mo KOHTPOIIO
KayecTBa JIEKApPCTBEHHBIX CPEACTB M MHUIIEBHIX
npoaykroB CIIIA (FDA) 1988 r., aHTurumnepreH-
3UBHBIN IIpenapar, Ha3HAa4yaeMblii OJHOKPATHO B
CYTKH, JTOJDKEH COXPaHATh HE MEHEE IOJIOBHHBI
CBOET'0 MaKCUMaJbHOTO THUIIOTEH3UBHOTO 3ddek-
ta. J[7st Toro, 4ToOBI OIIEHUTH COOTBETCTBUE TIpe-
naparta 3ToMy TpeOOBaHUIO, PACCUUTHIBACTCS KO-
3¢ (pHUIMEeHT COOTHOIIEHUSI OCTATOYHOTO W Mak-
CHUMAaJIbHOTO THIOTEH3UBHOrO 3¢ dexra. CHmKe-
HUEe dTOro mokasatenss Hmwke 50% cBHUIETENb-
CTByeT JINOO O HEJOCTATOYHOM THIIOTEH3UBHOM
addexre mpemapara B KOHIIE «MEXKIO30BOTOY
UHTEpBaja, MO0 O YpPEe3MEpPHOI I'MIIOTOHUU Ha
IIUKE JCUCTBHUS, YTO TAKXKE HEKEJATEIbHO H3-3a
MOTEHIMAIBHON OIIACHOCTH Pa3BUTHA THIIONEp-

(by3uoHHBIX ociokHeHuit [2]. B Hamem uccnemno-
BaHWU NpH HazHadeHun 150 mr ampoBens oaHO-
KpaTHO B CYTKH BEIIMYMHA 3TOTO MOKa3aTens T0
rpymmne cocraBuia 51,2%, mpu moze 300 mr —
56,8%.

B Teyenune Bcero nepuoja HaOIIOIEHUS OTMe-
YeHa XOopollash NMepeHOCHMMOCTh Iperapara, Io-
OOYHBIX peakluil HA y OJHOTO OOJBHOTO HE ObI-
no. [Ipekpaimenue mpuemMa anpoBeisi HE COINpPO-
BOXKJIATIOCH PE3KUM MOBbIeHueM A/l

BBIBO/IbI:
1. TIpoBeseHHOE KIMHAYECKOE HCCIE/IOBaHUE
mokazayio  3¢pGHEeKTUBHOCTh  MOHOTEPAIHH

anpoenem B jgo3e 150-300 mr B cytkm y
OOJBHBIX MATKOW M YMEPEHHOH apTepHabHOM
TUIIEPTEH3UEN: IIpenapaT BbI3bIBAET CTOWMKHUI
TUIOTEeH3UBHBIN 3 deKT, TocTOBEepHO CHUXKAS
CHCTOJINYECKOE U auactonnueckoe AJ] Ha 6-8
Hezlele JICYSHMs.

2. AnpoBenp 00jamaeT BBIPAKEHHBIM [10303a-
BuUCHMBIM d(ddexrom. OnTuManbHas 1032
mpermapara, oOecneunBaromas —aaeKBaTHBIHA
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koHTpoJib AJl B Teuenue 24 41 -300 Mr B CyTKH. BIUSHUS Ha HOPMajbHBIA M KOppPErupyeT Ia-
3. AnpoBenlb TO3UTHBHO BIMSET HA MOKA3aTeNn TOJIOTHYECKH W3MEHEHHBIM CYTOYHBIH pPUTM
«HATPY3KH JaBICHUEM). AJL.
4. AtipoBeb  ymydIIaeT —TOKa3aTelld  CyTod- 5. ANpPOBEIh XOPOIIO MEPEHOCHTCS OONBHBIMU U
HOTO MOHHTOpHpoBaHus AJl; HE OKa3bpIBacT HE OKa3bIBaeT MOOOYHBIX 3P (HEKTOB.
JIUTEPATYPA:

1. Alderman M.N., Ooi W.L., Madhavan S., et al. Plazma renin aktivity: a risk factor for myocardial infection in
hypertensive patients. // Amer J Hypertens. 1997. V. 10. P. 1-8.

2. Meredith P. Organ protection and optimal blood pressure control. // Amer J Hypertens. 1995. V.8:2. P.59-62.

3. Griendling K.K., Murphy T.O., Alexander R.W. Molecular biologi of renin-angiotensin system. // Circulation
1993. V. 8. P. 1816-1826.

4. Urata Il., Boehm K.D., Philip A. Et al. Ctllular localization and regional distribution of an angiotensin IT -
forming chimase in the heaart. // J Clin Invest. 1993. V. 91. P. 11269-1281.

JAOCBIJA BUKOPUCTAHHA BJIOKATOPA AT;-AHI'NOTEH3UWHOBHUX
PELEIITOPIB - AIIPOBEJIA Y XBOPUX HA APTEPIAJ/IBHY

I''nMEPTEH3IIO
I'.B. /I3ak, T.B. Konichuk
JHinporneTpoBchKa AepkaBHA MEIUYHA aKaIeMis

PE3IOME

Mertoro HOCIiKeHHS 0YJI0 BUBUCHHS KITiHIYHOT €(DeKTUBHOCTI Ta 3JaTHICTH 10 MEPEHOCEHHS HOBOTO MpPE/CTa-
BHHKa OJ0katopiB AT; — peuenrtopis — ipbecaprany (anposens, Sanofi/BMS). O6crexeno 30 xBopux Ha M’sIKy Ta
MOMIpHY apTepiaibHy rinepTeHsito, cepeaHiii  BiK XBOpHX - 52,6+6,1 poku, TpUBAIICTh 3aXBOpIOBaHHA — 9,7 po-
KiB. ATIpOBeJIb Ha3HAYAIM y 71031 150 Mr Ha 700y, 3 MOAAIBIIOK KOPEKIIiE 103U yepe3 4 TikHI. Kypc mikyBaHHs
MPOJIOBXKYBaBCs 12 THKHIB. YCiM XBOPHM JI0 MOYaTKy Tepaii Ta yepe3 4, 8, 12 TiKHIB IpoBOIMIOCS 10O0BE MO-
HitropyBanusi AT (anmapar MEDITEX, ABPM, Benrpist), ananizyBanu Taki MOKa3HUKH: CEPE/IHII CUCTONIYHUM Ta
miacromiuauii AT 3a 100y, 3a IeHb, 3a Hid, BapiadenbHocTi AT, iHIEKC Yacy rinepTeHsii Ta iHASKC IIOIIII.

IIpoBeneHe KIiHIYHE TOCTIIKSHHS MOKa3ano epeKTuBHICTh MoTOTEparii anposenaem y mo3i 150 — 300 mr Ha
n00y. TlpenapaT BUKIMKAE CTIHKHIA TIMOTEH3UBHUN €(DEKT, JOCTOBIPHO 3HIIKAE CHCTOJIYHUIMA 1 Aiactomiunuit AT
Ha 6 — 8 TIDKHI Teparlii, Mae 0303aeKHNI eeKT, OKpallye TOKa3HUKU 1000Boro MoHitopyBanHs AT, He Buiu-
Ba€ Ha HOPMaJbHUI Ta KOpETye MaToaoriynuil o6oBuit putm AT.

KJIFO490BI C/IOBA: rineproniuHa xBopoba, 61okaropu AT, — perienTopis, arpoBeiib, MOHITOPYBaHHS apTe-
plaJIbHOTO THCKY

THE EXPERIENCE OF THE USAGE OF BLOCKER OF AT;-
ANGIOTENZINE RECEPTOR APROVEL ON HYPERTENSIVE
PATIENTS

G.V. Dzyak, T.V. Kolesnik
The State Medical Academy of Dniepropetrovsk

SUMMARY

The aim of the research was to study clinical effects and acceptability of a new AT;-recepotor blocker —
irbesartan (aprovel, Sanofi/BMS). 30 patients with soft and moderate arterial hypertension were examined, the
average age of the examined persons is 52,6+6,1 years old, duration of disease - 9,7 years. The prescribed dose of
aprovel was 150 mg per day for 12 weeks, the dose was corrected after 4 weeks of therapy. All the patients passed
24 hours’ blood pressure monitoring ( device of MEDITEX, ABPM, Hungary) before the start of treatment and on
4, 8, 12after it. The following indices were analyzed: middle systolic and diastolic blood pressure (24-hours, day,
night), variability of blood pressure, hypertension time and square indices.

This study showed the efficacy of aprovel monotherapy (the dose made up 150 — 300 mg per day). The prepa-
ration causes a stable hypotensive effect, decreasing systolic and diastolic blood pressure after 6 — 8 week of treat-
ment. The hypotensive effect of aprovel depends on the dose of the preparation. Aprovel does not influence nor-
mal circadian low daily blood pressure rhythm and corrects pathologicone.

KEY WORDS: hypertension, AT1-angiotenzine receptor blocker, aprovel, blood pressure monitoring
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CIIEKTPAJIBHBIM AHAJIM3 BAPUWABEJIBHOCTU CEPIEYHOI'O

PUTMA Y BOJIbHBIX C MEPLIATEJIBHOH APUTMUEN

U.B. llonzosa, H.H. Aonyuanckuii, JI1.A. Mapmumpanoea, U.I'. Baxpenésa
XapbpKOBCKHI HallMOHANIBbHBIN yHUBepcuTeT uM. B.H. Kapasuna

PE3IOME

Y 64 manuentoB B Bo3pacTe 6149 ner u3ydanu 3aBUCHMOCTb CIEKTpaJbHBIX MOKa3aTesell BapruadenIbHOCTH
cepaeuHoro putMa (BCP) oT coBOKynHOCTH KIMHUYECKUX NMPU3HAKOB MepuaTenbHoi aputvun (MA). 13 knmuau-
YECKUX MPU3HAKOB aHAIM3UPOBAJIN BO3PACT M IOJI MALMEHTOB; AaBHOCTb, TeueHUe u Gpopmy MA; creneHp TshKe-
cTH aprepuanbHoi runeprensun (Al), dynkunonanbabii kinace (PK) crabunpHON cTEHOKapauu, MOCTMHOKAPIU-
THUYECKHUH Kap/IMOCKIIEPO3 M KIlallaHHbIE TIOPOKH Ha (hOHE KOTOPHIX mpoTekana MA, a takxe K cepaeunoit Heno-
CTaTOYHOCTH W THUIIBI PEaKLUi 4acTOThl cepAedHbIX cokpamenuii (HR) Ha aktuBHBII opTocTas. BCP u3yuanach
Ha 5 muHyTHBIX HMHTepBanax DKI B ucxomHoM moiyokeHuH - jexa. OuenuBamuch HR, aGcomoTHble 3HaUeHUS
obmieit momrHocTy - TP 1 ee momeH B obmacT oueHb Hu3KkKX - VLF, Huskux - LF u Beicokux - HF gactor. CtaTtu-
cTudeckas 06paboTKa pe3yIbTaToB MPOBOIMIACK IPH MMOMOIIIH MakeTa mporpamm Exel.

HccnenoBanus mokaszanu, 4yto MA xapakTepusyeTcsi BBICOKOW MoIiHOCThI0 cniektpa BCP ¢ npeobnanannem
HF nomena. 3smenenus BCP He 3aBUCAT OT 1moJia MAalMEHTOB, JABHOCTU U TeueHUs: MA, HO CBSI3aHBI ¢ BO3pac-
TOoM, (opMoii MA, opTOCTaTHYECKUMH peakUsIMH, GpyHKIHOHATBHBIM KitaccoM CH u TSHKECTBIO ONpEeIstoNnX
MA 3a6oneBanuii. IToxasarenn BCP Gonbiie B 6oree MOXKHUIOM BO3pacTe, IpU HOPMOKapaIuTuieckoit MA, mo3u-
TUBHBIX PEaKIMsAX Ha aKTHBHBIH OpTOCTa3, Oosee HU3KOM (hyHKIMOHANBEHOM Kiacce CH, Ho Oonee Tsbkeno# cre-
nean Al u @K cTaOuibHOM CTCHOKap WY,

K/TIOYEBBIE C/IOBA: mepuaTenbHas apuTMAS, BapuaOeTbHOCTh CEPACYHOTO PUTMa

BBEJAEHUE MATEPHUAJIBI 1 METO/bI

MepuarenpHast aputmusi (MA) — onuH u3 Bruio obcnemoBano 64 OonbHBIX MA, 28
HauOoJIe YacTO BCTPEUaeMbIX CHHAPOMOB B Kap- JKEHIIMH W 36 MYXXYHH, CpEeIHHI Bo3pacT — 61+9
nuonorudeckol knuuuke [1,2,3,4]. Ona ocnox-  ner. 3 u Hux B Bo3pacte 10 50 ner — 8, ot 50 1o
HSE€T MHOTHE ITaTOJOTHYECKHE COCTOSHHUS, mo- 65 mer — 36 m or 66 mo 79 ner — 20 yegoBeK.
POXKIAaeT W YTSDKENSeT CepledyHylo Hemoctarod- JlaBHOCTh MA — OT HECKOJNBKMX MecsieB Jo 29
HocTh (CH), upeBara »H3HEONMAaCHBIMU OCIIOXKHE-  JIeT, B TOM umcie — 1o 1 roga y 12, ot 1 roga mo
ausamu [5,6,7, 8,9]. 5 mer —y 24, ot 6 go 10 net —y 16, 6omee 10 ner

B coBpeMeHHBIX Noaxodax K auarHoctuke — y 12 maumenrtoB. TpanszutopHas MA auarHo-
MA Bce Ooiiee UPOKOE pacpocTpaHeHre Nody-  crupoBaHa y 40 u mocrosiHHas — y 24 OOnbHBIX. Y
YaeT TEXHOJIOTUS BapualenpHOCTH cepjedHoro 45 mamuentoB MA Oputa HOpMO- Uy 19 — Taxu-
putma (BCP) [10,13,14,15,16]. Ilpu sTtom, kak kapautudeckoi. Y 46 u3 HuUX HabOIrOdanach Io-
MIPaBUJIO, WCIIOJB3YIOTCS TPOCTPAHCTBEHHOBpE-  3WUTHBHas peaknus HR Ha akTHBHBINA opTOCTas; y
MEHHBIE W CTaTW4yecKue mokasarenu. Cumraercsi, 7/ — OHa OTCYTCTBOBaNIA M y 6 — OblIa OTpuUIa-
YTO yTpara CUHycOBOro putMa npu MA sBisetrcs  TenbHoi. Cpenu o0cnenyeMslx y 42 nmena MecTo
NPOTHUBOINIOKA3aHMEM JUIsi MPUMEHEHHUS] TEXHOJIO-  cepaeyHast HegoctarouHocTs: || @K —y 17 manu-
ruu cnektpanbHoro ananuza BCP [17]. entoB, |l ®K —y 25.V 45 nanmenroB MA mpo-

[IpuHumass BO BHHMMaHHE, 4YTO TEXHOJOIMS TeKala Ha (OHE apTepUaJbHON THIIEPTEH3UH
CHEKTPAJIILHOIO aHaJn3a ¢ MaTeMaTudeckod Tod-  (Al') ¢ pa3nuuHbIMU cTeneHsIMH TshkecTH. U3 Hux
KM 3pEHHUs] NPUMEHMMA K JIFOOBIM MEPHOANYECKUM ¢ JIETKOH — 5, co cpenHeit — 26 U ¢ TSHKENOH cre-
npoueccam [11,12], onuH U3 KOTOPBIX — cepAey- MEHBIO TSDKECTH - 14 manuenToB. Y 24 oOcnexnye-
HBIH PUTM, NPEJCTABISAETCS MHTEPECHBIM Hcciie- MbIX MA mporekana Ha (oHE HIIeMHUYecKou 0o-
JI0BaTh, KaK CBsI3aHbI CHEKTpalibHbIE Mokasarean Je3Hu cepaua (MBbC) co crabuibHON cTeHOKap-
C KJIMHUYECKUMHU NpU3HaKaMu MA. nueii Hanpspkenust |1 u 1 ©K. U3 vux: [l DK -y

Lenb: u3ydyenue 3aBucumoctu crnekrpanpHbix  11; I @K — y 13 Gonpreix. ¥ 10 nauneHToB u3
nokazarened BCP oT coBokymHOocTM KimHHMYe- OOCIEIOBAaHHBIX  MPHCYTCTBOBAIM KIIAIIAHHBIC
CKHX NpHU3HAKOB MA I yCTAQHOBIIEHUS BO3- IIOPOKH CEpANa; y 8 — MOCTMUOKApIUTHUYECKHN
MOYKHOM JIMarHOCTHUYECKOW 3HAYMMOCTH TEXHO-  KapIHOCKJIEPO3.

JIOTUH. BCP uzyuanach ¢ NmoMouIbl0 KOMIIBIOTEPHOTO
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snexktpokapauorpaga «CardioLab 2000» u Xoi-
TepoBcKoro Moumropa «CardioSens» ma 5 Mmu-
HyTHBIX nHTepBanax OJKI'. MccnenoBanus mpoBo-
UM B TIO3WIMH ManuenTa néxa. OneHuBanuch
gacToTa cepiaedyHnlx cokpamenwit (HR, 1/mumH),
aOCONIOTHBIE  3HAYeHUS OOmed  MOIIHOCTH
(TP,Mc?) U eec DOMEH B OBIACTH OYCHb HU3KHX
(VLF,mc?), mmsknx (LF,mc?) u Beicokux (HF,mc?)
4acTor.

Craructrdeckas o0pabdoTKa pe3ynbTaToB Mpo-
BOJMJIACH TIPH TIOMOINK MakeTa mporpamm Exel.
[Mo kaxmoMy MpH3HAKY PACCUHMTHIBATIACH YACTOTA
ero BcrpeyaeMoctd. JIJsl KakJoro W3 M3ydeH-
HBIX CIEKTpaldbHBIX moka3ateneit BCP ompenerns-
JUCH cpenHee 3HadeHWe (M) M ero cTaHmapTHOE
otkioHeHne (o). JlOCTOBEPHOCTH pE3yIETATOB
MEXy TPYNIaMU HAOIOJICHUH ONEHUBAIH C TMO-
MoIIbI0 KpUTepHs Po3zeHOayma Hemapamerpuue-

CKOHM CTaTUCTHKHU.

PE3YJIBTATBI U OBCYXIEHUE

Pesynprarel aHanmm3a CHEKTPalbHBIX MOKa3a-
tesneit BCP B rpynmax manieHToB B 3aBUCHIMOCTH
oT (pakTOpPOB BO3pacTa W ToOJIa MPEACTABIEHBI B
tabi. 1. B Bo3zpactHbIX rpymmax no 50 u ot 50 mo
65 neT CHeKTpadbHBIC XapaKTEPUCTHKH OBLIH
OJIM3KUMHU, OKA3bIBasICh HECKOJIBKO OONBIIMMH B
rpymme a0 50 sier. YV manueHToB B BO3pacTte OT
66 1o 79 met oHn mouTH B 1,5 paza m Oojee mpe-
BBIIIAJM TAaKOBBIE MEPBBIX JABYX Ipymnmax. boms-
masi MOIMHOCTh Tmpuxomuinack Ha HF, xoTtopas
MpUMEpHO B 2 pas3a MpeBbIIajia TakoByro LF.
VLF 6pu1a B 1,5-2 pasa mensme LF. Uto kacaet-
Cs1 TIOJTa, CIIEKTPAIIbHBIC XapaKTEPUCTHKU B 00enx
TpyNmax CyIIeCTBEHHO HE Pa3INYalIUCh.

Tabéauna 1
CunexrpaJjbhble nokaszareau BCP B rpynnax nauueHToB B 3aBUCHMOCTH OT BoO3pacra H noJia, M+c
Bo3pacTHomno10BbIE Koa-Bo HR, TP, Mc? VLF, Mc? LF, Mc? HF, Mc2
NPHU3HAKHU yea. | yn/mun
Bospacr, 10 50 8 84+13 | 18530+16598 | 324142742 [ 4720+3929 8726+8069
JeT ot 50 1o 65 36 86+19 | 1640614971 | 257342233 | 4182*+4443 8178+7458
0T 66 1o 79 20 8819 [ 28915436310 | 3880+£3230 | 7762+12222 | 1316515952
ITon MYXUHHBI 36 84+18 [ 19873+16631 | 311642628 | 5117+469%4 9798+8272
JKCHIIMHEI 28 90+18 | 21491£31712 [ 2999+2760 | 5690*+£10592 9814413842

Pesynbprarthl aHann3a CHEKTPAJIbHBIX ITOKa3a-
tened BCP y manueHToB ¢ pa3inYHBIMH IIPHU3HA-
kamu MA npencrasiensl B Tadm. 2 . [lo oganM
MOKa3aTelsiM JaHHbIE CYLIECTBEHHO HE OTIMYa-
nuck. K HUM OTHOCSTCSL JaBHOCTh U TeueHue MA.
ITo ocranbHBIM OBIIM 3aMEYEHbI CYILECTBEHHBIE
oTANYMsl. Y MAalUMEeHTOB C HOPMOKAPAUTHUYECKOU
¢dopmoit MA TP Obna B 3 pasa BeIlIe, 4eM ¢
TaxukapauTudeckoid. HaGmomaemble paznuuus
OIpENIeJISIINCh BO BCEX YACTOTHBIX JOMEHAaX, HO
npenmymectBeHHo — LF u HF. YV mammenToB ¢
TaxuKapIUTHIeCKOi dopmoit MA oHH OBLTH TIO-
yth B 3,5 pa3za MeHble. bomnbmas MOIIHOCTE y
NalMEeHTOB C HOPMOKapIuTHYeckol ¢opmoit MA
npuxoauniack Ha HF (B 2 pa3za Gonbiie, yem LF n
B 3,5 paza Oonbme, yem VLF). ¥V manuentoB ¢
TaxukapauTudecko ¢opmort HF Taroke Obuia
Beimie yeM LF u VLF B 1,8 pasa. [Ipu nosutus-
HOW W OTCYTCTBYIOIIEH pEaKkUWd Ha aKTHBHBIN
oprocrta3 nokasarenu BCP npaktudecku He OT-
mnyanuck. 1lpu orpunarensHoil peakuyun TP Obl-
Jla HWKe B 2 pa3a, NpeuMyIlecTBeHHo 3a cuét HF
(B 2,3 paza). Bo Bcex rpynmax ¢ pa3HBIMH peak-
nusMu Ha oprocra3 HF mpeoOnagana Hang LF u
VLF B 2 u 6onee paza. Y manuenToB ¢ Il ®K cep-
JICYHOHN HEJOCTATOYHOCTH 1P ObLIa BHIIIE, YeM y
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nanueHToB ¢ LI @K B 1,6 pasa u takxe npeumy-
mectBeHHo 3a cuét HF. V mamuenrtos ¢ || K
ceprevyHoit HenocratouHoctu HF moutn B 5 pas
npesbimania VLF u B 1,7 pa3 LF. Y nmanuenTos
¢ I ®K HF B 2 paza npessimana LF u VLF.

Ilokxazarenn BCP B rpynmax nmanueHTOB B 3a-
BACHUMOCTH TTaTOJIOTHYECKUX COCTOSIHHN, 00YCIIO-
BUBIIMX MA, TipenicTaBieHsl B Tabn. 3. Y mamu-
€HTOB C JErKoil u cpenHel creneHpo AT oHuM
OTIIMYANINCh HE3HAYHTENhHO, HO TPHU THKEIOH
MOBBIIIAIMCH B 1,4 pasa, MPEeuMYIIECTBEHHO 3a
cuér LF u HF . ¥ naumenToB ¢ Tsoxéion cremne-
vpt0 AI' mokasarenu HF Owuin Beiie VLF B 4,5
pasa; LF - B 1,5 paza. Y manumentoB ¢ UBC co
ctaOmibHOW cTeHoKapauel HanpspkeHust 1[I OK
rmokazaTtenu 1P ObUTH MTOYTH B 3 paza HUXKE, YeM Y
nanuenToB ¢ LI ®K. Paznuuus onpenensiuchk BO
BCEX YaCTOTHBIX AJoMeHaX. Y marnmeHToB ¢ 1 ®K
nokasarenn VLF Obptmu B 2, LF -8 3,5 u HF - B
2,4 paza Boimie. B obeux rpynmnax HF Obuta B 3
pa3za 6ombine VLF u B 1,5 paza LF. ¥V namuenros
C TMOCTMHOKAPJAUTUYECKUM KapIUOCKIEPO30M H
KJIAMIaHHBIMU TIOPOKAMH CEpJIIa BCE MOKa3aTeH
OBLIM HIDKE, YeM B JAPYTUX TPYIaX, U OJU3KHU 10
3HAYEHUIO MEXKy COOOA.
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Tadauna 2
CnexkrpajibHbie nokasaresin BCP y manueHToOB B 3aBHCMMOCTH OT KJIMHHYECKHX npu3sHakoB MA, M+toc
Hpnmayxu mepua- (Koi-Bo HR, TP, mc VLF, Mc? LF, mc? HE, mc?
TeJLHOM APUTMHUH qel. ya/MuH
JaB- 0 1 roma 12 84413 21655+15959 344942581 6105+4999 10486+7722
HOCTb 1-5 ner 24 83+16 22721+34406 2769+2578 616411455 | 10593+14997
6-10 net 16 88+17 18455+16005 303842525 4778+4745 8675+7335
> 10 ner 12 93426 18059+15755 3309+3321 382443288 905448966
Teuenue | TpaH3uTOP. 40 86+17 19724+15715 339042895 4961+4562 9654+7974
[TOCTOSIHHAS 24 87+19 21095+28269 2870+2536 561249227 9895+12511
dopma | Hopmokapa. | 45 77£10 25742+27085 35512699 6857+£8839 12447+12058
TaxMKap/I. 19 109**+12| 8357**+5566 191342252 | 1841**+1322 [ 3546**+2491
Peakuuu | mosuruBHas 46 8719 23069+27004 3200+2869 616018864 10934+12055
Ha op- OTCYTCTB. 7 74411 22607+16313 36062639 5288+3813 1125648375
TOCTa3 | orpHUuaTe. 6 99**+13 [ 11085**+9436 2710**+1727 | 2659**+2389 | 4864**+4311
CH Il K 17 86424 | 26952**+36980 2765+2537 7904+12918 | 12313+14877
1l ®K 25 91+14 16363+13824 3436+2687 3889+3291 7355+7075
Taoauua 3

CnekTpajbHble nokasateau BCP B rpynnax nanieHToB B 3aBHCHMOCTH NATOJOTHYECKUX COCTOSTHUI,
o0yciosuBminx MA, M+c

3a0oJeBanus, Koua-Bo

HR, | 1p me? | VLF, me? LF, mc? HF, mc?
CHHIPOMBI yea.  |ya/mun

AT, nérian 5 [84:17 | 22472421287 | 337822506 | 69397403 1061210988
cTemeHb | cpeamsn 26 83216 | 1949814906 | 323122633 | 462253320 05627485
TURECTH | Txcenas 14 [ 8618 |28668£43933 | 287523008 | 8427+14896 | 1287918959
Crab. Il OK 11 | 88+16 | 1113428216 | 1767£1238 | 26832524 55514141
Kap 1l oK 13 | 89422 |30683+44385 | 370443720 | 8894*+15092 |  13283+19214
[HocTmuokapautuye- 8 90+19 | 15304+13657 | 2588+2261 4205+3500 7189+6760
CKHUI KapAMOCKIIEpO3

Kiiananaple HOPOKH 10 82+16 | 16072+16700 | 2779+2538 3915+4032 7912+8421

ITomy4eHHBIE PE3yNbTAThl SBISAIOTCS HOBBIMU
Y TI03TOMY HEBO3MO>KHO IIPOBECTU UX COIOCTaBU-
TEJIbHBIA aHAU3 C JAaHHBIMHU JIPYTUX HCCIIEIO0Ba-
Huil. CyliecTBOBaHUE Pa3HOTO POAA 3aBHCHMO-
CTel cnekTpanbHbIX Mokasarened BCP or Bos-
PacTHOIIONOBBIX (aKTOPOB, KIMHUYECKHX OCO-
OoenHocTeit MA W TpenoIpenevBIINX €€ IOSB-
JICHHE MATOJIOTUYECKUX COCTOSHHE JIaeT OCHOBa-
HHUE IoJlaraTh, YTO MCIIONb30BaHHas B pabote
TEXHOJIOTHSI JOJDKHA TOJTYYUTh PaclpoOCTpaHEHUE
B KIIMHNUYECKUX npmioxkeHnsax BCP nmpu MA.

Taxum 00pa3oMm, IpOBEIECHHbBIE UCCIEIOBAHNUS
MoKazanu, 410 MA XapakTepu3yercsi BBICOKOU
MomHOCTE0 crnekTpa BCP ¢ mpeobGiaganuem
MOIIIHOCTH BBICOKOYACTOTHOTO JoMeHa. Mom-
HOCTb U cHeKkTpanbHas cTpykrypa BCP ompene-

JIUTEPATYPA

JISIETCSl BO3PACTHOIIOJIOBBIMU  (paKTOpamu, OCO-
oennocTamMu MA, a Taxke OOYCIOBHUBIIMMHU €€
MMaTOJIOTHYECKUMH  COCTOSHUAMU. VI3MeHeHHUs
BCP He 3aBucAT OT noyia nmayeHToB, JTaBHOCTH U
TedeHus MA, HO CBS3aHBI C BO3pacToM, (hopmMoit
MA, OpTOCTaTHYECKUMHU peaKnusiMu, (yHKIHO-
HAJIBHBIM KJIACCOM CEPACYHON HEIOCTATOYHOCTH
U TSOKECThIO ompersiommx MA 3a0oiieBaHUH.
[Tokazarenu BCP Gombliie B 00Jee MOKHUIOM BO3-
pacte, Ipu HOpMOKapAuTHYEeCKO MA, mo3uTuB-
HBIX 9aCTOTOAJANTHUBHBIX PEAKIUAX HA aKTUBHBIH
oprocTas, 0oyiee HU3KOM (DYHKITHOHAIBHOM KJIac-
Ce€ CepAEeYHON HEeIOCTaTOYHOCTH, HO Ooliee TsKe-
JBIX CTENEHU apTEepUANbHOM TUMEPTEH3UH U
(hYHKITMOHAIBHOM KJIaCCE CTCHOKAP/IHH.
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CIIEKTPAJIBHUM AHAJII3 BAPIABEJIBHOCTI CEPIIEBOI'O PUTMY
Y XBOPUX MUT'OTJIMBOIO APUTMIE€IO

LB. /lonzoea, M.I. Aonyuancekuii, J1.0. Mapmum’anosa, I.I. Baxpenvosa
XapkiBchbKHid HallloHaJ IpHUH yHiBepcuTeT iM. B.H. Kapazina

PE3IOME

VY 64 mnamieHTiB BikoM 61+9 poKiB BUBYAIH 3aJICKHICTh CIIEKTPAFHAUX IMOKa3HUKIB BapiaOeIbHOCTI CEpIIeBOTO
putmy (BCP) Bin wiiHIiYHHX 03HaK MHTOTIIMBOI aputMmii (MA). AHami3yBanu Taki KIIiHIYHI O3HAKH: BiK Ta CTaTh
MAIli€HTIB; JaBHICTh, epedir Ta hopMmy MA; cTymiHb TSDKKOCTI apTepianbHOi rineptensii (Al), ¢yHKIioHaTEHIIHA
knac (®K) crabimpHOI cTeHOKapii, MiCIAMIOKapIUTHIHUN KapHiOCKIepOo3 Ta KIAalaHHI BaJd CEepId, IPU SIKHX
nporikaia MA, a takoxx @K ceprieBoi Hegocrataocti (CH) Ta Tunm peakiiiii yactotu ceprieBux ckopouers (HR)
Ha akTuBHHH opTocta3. BCP BuBwanm Ha 5 xBunmmHHEX iHTepBanax EKI' B momoxxenHi nexaun. OuinroBamm HR,
a0COITIOTHE 3HAYEHHS 3aralibHOH moTyHOCTi - TP Ta ii momeH B obmacTi ayxe Hu3bkux - VLF, HU3pKHX - LF Ta
Bucokux - HF vacror. Cratuctuuny oOpoOKy pe3ysbTaTiB MPOBOAMIM 32 AOMIOMOTO0 makety nporpam Exel.

Pesynpratn nmokasanm, mo MA xapakTepu3yeThCsl BHCOKOIO MOTYyXHicTio criektpy BCP 3 mepesaroro HF mo-
MeHa. 3mian BCP He 3anexaTh BiXl CTaTi MaIi€HTIB, JaBHOCTI Ta mepediry MA, ame 3B’s3aHi 3 BikoM, (HopMOIO
MA, opToCTaTHYHUMHM paeKLisiMH, (yHKIiOHAIEHUM KiacoM CH Ta TSOKKICTIO 3aXBOpPIOBaHb, 110 BH3HAYAIOUTh
MA. INoka3uuku BCP 6inpmni y moxusiaomy Bimi, P HOPMOKapANTHYHIN MA, TO3UTHBHUX PEAKIisIX HA aKTUBHUN
opTocra3, HHM3bKOMY (yHKIiOHanbHOMY Kiaci CH, ane Oinbmn Tsxkkomy cryneni Al ra @K crabinbHoi cTeHOKap-
i

K/IFIO490BI C/IOBA: myrotiinBa apuTMisi, BapiaOenbHICTh CEPLEBOTO PUTMY

SPECTRAL ANALYSIS OF HEART RATE VARIABILITY OF ATRIAL
FIBRILLATION PATIENTS

I. V. Dolgova, N.I. Yabluchansky, L.A. Martimyanova, I.H. Vahreneva
The Karazin National University of Kharkov

SUMMARY

The dependence of spectral characteristics of HRV from the complex of clinical features of AF of 64 patients
at the age of 6149 years was studied. The age and gender of the patients were analysed according to clinical fea-
tures; the duration, course and form AF, severity of arterial hypertension (AH), functional class (FC) of angina
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pectoris, postmyocardium cardiosclerosis and valvular heart disease at which background AF took place, as well
as FC of heart failure and types of reaction HR to orthostasis . HRV was researched on 5 minutes intervals of
ECG in supine position. The HR, TP, VLF, LF and HF were estimated. The statistical processing of results was
performed with the help of Excel for Windows.

The researches showed that AF is characterized by high power of a HRV spectrum with prevalence of high-
frequency domain. The HRV changes do not depend on gender of the patients, duration and course of AF, but they
were connected with age, AF form, orthostasis reactions, FC of heart failure and the severity of diseases which
were the cause of AF. HRV parameters of the aged patients were higher, under normocardial AF, positive orthos-
tatis reactions, lower FC of heart failure, but more severe degrees of hypertension and FC of angina pectoris.

KEY WORDS: atrial fibrillation, heart rate variability

VIK: 616.12-008.46-036.12-073-085

CUMIIATOBATAJIBHBIM BAJIAHC B OCTPOMl ®APMAKOJIOI'U-
YECKOH MNPOBE U D®OEKTUBHOCTb TEPAIIUM CEPIEYHOH
HEJOCTATOYHOCTH DHAJIAIIPUJIA MAJIEATOM

E.B. Henamkuna, H 1. Sonyuanckuii
XapbKOBCKHUI HalMoHaNbHbIN yHUBepcuTeT uM. B.H. Kapasuna

PE3IOME

BaxHbIM ycloBHEM JieueHHs NalMeHTOB ¢ cepieyHoM HemoctarouHocThio (CH) sBisiercs HOpManu3anus
HelporymopanbHo# peryisinun (HI'P) monx neficTBuemM jekapCTBEHHOM Tepamuu, U MPEXk]Ie BCET0 HHTUOUTOpaMu
ATl®. BapuabensHocth cepaeynoro putma (BCP) sBnsiercst MeToankol, KaueCTBEHHO OIIGHHMBAIOIIEH padoTy
HI'P. OuenuBanack 3¢¢dextrBHOCTD Tepanun O6osibHBIX ¢ CH sHananpuia manearom (OM) no ee BIUSHUIO Ha
COBOKYITHOCTh KJIMHUKO-TeMOAWHAMHUYECKuX Tmokaszareneii 1 BCP B 3aBucumoctu ot peakiuu LF/HF BCP B
octpoii hapmakonornueckoit mpode (ODII) ¢ sTum npenaparom. [[o Havyama JIeUCHUS MAIIMEHTaM ObLIa POBE/Ie-
Ha O®II ¢ DM c peructparmeit mapamerpoB BCP 1o npuema u Ha BrIicoTe AeiicTBus npenapata. [1o ee pesynbTa-
TaM MAIUEHTOB Pa3esiid Ha JBe rpynmnbl: rpymmy 1 ¢ yBenmuuenuem LF/HF, u rpynmy 2 co camxennem LF/HF
Ha O®DII. B Teuenue 3 MmecseB Bce MAMEHTH OMydasd DM, HUTPOTJIMIEPUH U THAPOXJIOPTUA3H]I, TTOCIIE YETrO
OIICHUBAJIM M3MEHEHHS B KIMHUKO-(DYHKIMOHAJIBHOM COCTOSHHMHM MaieHToB M mapamerpax HRV. PesynbraTs
MOKa3bIBAIOT, 4TO0 DM KiMHHYecKu Oosee d3QQeKTHBEH NPU CHMKEHUN PEaKLUKH CUMIIATOBarajibHOro OajaHca Ha
O®II ¢ atum mpenapatom, ocoberno y s ¢ K 111 CH. TTpu nosbimiennn LF/HF va O®II pe3ynbrarh eucHus!
MeHee cymecTBeHHBl. Kpome Toro, peakius TP B 0TBET Ha Tepamuio CyIIECTBEHHHO BBIIIE B TPYIIE IAI[MEHTOB
CO CHW)KEHHMEM cUMITaroBarajibHoro 0ananca B ODII, yto yMeHbIIaeT pucK pa3BUTHs (aTaJbHBIX OCI0KHEHUM.

K/ITIOYEBBIE CJ/IOBA: BapnaOenbHOCTh CEpIEYHOI0 PUTMA, XPOHMYECKas cepliedHas HeZOCTaTOYHOCTH,
SHAJIANpUIIa Majear, ocTpas apMakoIoruyeckas npoda, CUMIIaTOBaralbHbIH OamaHe

BBEJIEHME

B mnarorenese cepaeyHOl HEZOCTATOYHOCTH
(CH) 3HauyuTenpHYIO pOJb WTPAIOT HAPYIICHUS
Heliporymopanbnoit perymsiun (HI'P). Bapwma-
6enpHOCTD cepaeunoro putma (BCP) sBusercs
METOJMKOM, Ka4eCTBEHHO OIICHHMBAIOIIEH padoTy
HI'P [2,3,4]. UccnenoBanusamu [5,12,13] mokaza-
HO, yTo mareHTsl ¢ CH mMeroT HM3KkWid Tapa-
CUMIATUYECKUI U BBICOKUI CUMIIATUYECKUU TO-
HyC ¥ TMOTOMY BBICOKHII PHCK BHE3aITHOW cep-
JeqHoi cmeptu [6]. BakHBIM ycloBHEM KadecT-
BeHHoro nedeHuss CH cumraercs momymsmus
HI'P, mpexxne Bcero marmburopamu AIID [1,7,
14]. CranmaptoM muarubopor AII® mpu CH [10,
11] cuuraercs sHananpria Maieat (OM).

Hamu He HaiineHsl ucciieqoBanus 3pQexTUB-
HocTH Tepanuu nanueHToB ¢ CH snanmanpua

39

MajeaToM B 3aBHCHMOCTH OT PEaKIUH CHUMIATo-
BaraJibHOro OajiaHca B OCTpPOH (hapMakoIorude-
CKOH mpobe ¢ 3THM NpemnapaToM, YTO U SBHIIOCH
OCHOBaHMEM HACTOSIIEN paOOTHI.

MATEPHUAJI U METO/bI

B uccnenoBanuy npuHUMand yyactue 57 na-
uuentoB ¢ CH -1l ®K, ne nonyyapiine paHee
CHCTEMHOHM Tepaluy IO IOBOAY KapAUAJIbHON
MaTOJIOTUH M HE MMEIONINE B HACTOAIIECE BpeMs
JIPYToil COMaTHYECKO MaTOJOTHH, Tpedyromeit
MeankameHnTo3Hoi koppekmuu. CH Il ®K 6si1a
o0yCllOBIIEHa COYETaHHEM yMEpPEHHOH apTepua-
npHOM runeprensun (Al) mo knaccupukanuu
BO3 1996 ronma u cTabMIBHON CTEHOKapIuel Ha-
npsokerus |-1IOK y 54% mnanuenTos, u codera-
HUEeM MATKOH Al' co cTaOMIIBHON CTeHOKapauen
HanpspkeHus |l @K B 46% cuywaes. CH |l ®K
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opi1a oOycnoBiena B 30% ciyd4aeB codeTaHHEM
ymepenHoi Al' 1 cTaOmIIbHON cTeHOKapaueil Ha-
npspkerust |1 OK, 20% - toxemoit AI' B 50% -
Tsokenmod AI' m cTaOWIBbHON CTEHOKapaWed Ha-
npspkenus |1 ®K. Bospact o6cinenoBanHbIx 64+6
7eT ¢ KonebGaHusMu ot 53 mo 72 met. JIum myxc-
KOro 1oJa Ob110 19 4yenoBek, »keHckoro - 38.

Bcem oOcmemoBaHHBIM 1O Hadama JICYCHHS
Obia TmpoBeAcHa oOcTpas (apMaKoJIOTHIecKas
mpoba ¢ OM B mo3e 10-25 mr. IlarueHTs ObLTH
pas3zeneHsl Ha JIB€ COMOCTABUMBIE 11O TOIY, BO3-
pacty, kmaccy CH u Tshxectn Al rpynmsl: Tpym-
my 1 ¢ MOBBIIIEHUEM CUMIIATUYECKON aKTUBHOCTHU
B OTBET Ha OCTPYIO (PapMaKOIOTHUECKYIO Tpooy,
COCTOSIILYIO U3 27 4eNlOoBEK, U rpymiy 2, COCTOsI-
nyro u3 30 mauMeHTOB, UMEBUIMX €€ CHUXKCHUE
Ha ocTpyto mpody ¢ OM. B mocneayromem B Ka-
YEeCTBE CTaHJAPTHOW TEpalMH BCE MAIlUEHTHI T10-
nydanmn OM exemaHeBHO B cyTouHO# mo3e 10-30
Mr B 1Ba mpuema. Kpome 3Toro, Ha3zHadawch
TUAPOXJIOPTHA3UA, B J03€ 25 MI €XEIHEBHO
YTPOM ¥ HUTPOTJIMIEPHUH ISl KyIIMPOBAHUS Kap-
MUANBHBIX 0oJNell CyONMHTBaNFHO IO TpeboBa-
HUIO.

Jo Havanma Tepamuy TAIMEHTOB B3BEIIMBAIIH,
U3MeEpsIU pocT, npoBoaunu Y3 cepaua, noyex,
MIUTOBUIHON JKeNe3bl, OIEHUBAINA ITOKa3aTelH
KITMHUYECKOTO U OMOXMMHUYECKOTO aHaJIN30B KO-
BH, KIIMHWUYECKOT0 aHanu3a Mo4u. Jlo u uepe3 120
MUHYT IIOCJIe TIpreMa TpernapaTta B ocTpoi dap-
MaKOJIOTHYECKOH TIPpobe, a TakkKe eKEHEEIBHO B
TEYCHHW TIEPBOTO M 2 pa3a B MECAIl B TeUEHHE
OCTaJbHBIX MECSIIEB Teparu MPOBOAUIN PETH-
ctpanuto IKI' u puTMOrpamMMBI ¢ HCIIOJIB30BaHU-
€M KOMIIBIOTEPHOH JTMAarHOCTHYECKON CHCTEMBI
«Cardiolab 2000» u cuexTpanbHbiii ananusz BCP ¢
MOMOIIBI0 MeTo/la OBICTPOro MpeoOpa3zoBaHUS
®ypre Ha NATUMHHYTHBIX MHTepBanax OKI', 3a-
PETUCTPUPOBAHHBIX B T€UEHHE 7 MUHYT MPH CBO-
0OHOM MBIXaHWW B TOPU3OHTAIHLHOM TOJOXKeE-
HUH, yepe3 10 MUHYT OTIBIXA, U B BEPTHKAIEHOM
NoJIOKeHnH, depe3 10 MUHYT mociie akTUBHOTO
oproctaza. I[lepen kaxmoil mpoleaypod MpoBO-
qwiock m3Mepenue cucronudeckoro (CAJl) u
nmuactonmueckoro ([IAJl) aprepuanbHOrO maBie-
Hus (AJl) ¢ moMoIko chUrMoMaHoOMETpa 1Mo Me-
Tony KopoTkoBa M 4acTOTBI CEpIEYHBIX COKpa-
menuit (YCC). UccnenoBanne npoBOIWIN YTPOM
HaTomak. [lanmeHTsl BenM AHEBHUKH €XKEIHEB-
HOI'O YTPEHHEHEr0 W BEYEPHEr0 MOHUTOPHHIA
AJl u YCC B nonoxeHuu cund. [ns ananuza
BCP wucnons3oBaiucs mapamerpbl, PEKOMEHIO-
BanHele Komurerom OkcmneptoB EBpomeiickoro
oOmiecTBa Kapauonoros u CeBepoaMeprUKaHCKOTO
o0miecTBa CTUMYJSIUH U 3JIEKTPO(U3NOIOTHH
[1]: TP - o6umias MommHocTs crextpa B (McP);
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CIIEKTPAJbHBIE XapaKTEPUCTHKH pPUTMA: MOII-
HOCThH CHEeKTpa B objacTu odeHb HU3KHX - VLF
(Mc?); Hu3KHX "actoT - LF (Mc?) U BBICOKHX 4a-
cror — HF (mc?). TP sBisercss Mepoit oGuieit
MOIIIHOCTH  HEWPOryMOpaJbHOM  peryssiuuu
(HI'P), VLF — ee rymopansaoro, LF — cummatu-
yeckoro 1 HF — mapacumnaThyeckoro 3BEHbBEB,
LF/HF - ortHoOmIeHHWEe MOIIHOCTEH HHU3KOYAaCTOT-
HOHM M BBICOKOYACTOTHOW obJacTeil criekTpa, 3Ha-
YeHHe KOTOpPOTO CBHUAETEIBCTBYET O OallaHce
CUMIATHYECKUX W MMapacUMITaTHIECKIX BIIASHUH,
¥ UMEHHO €ro M3MEHEHHUS B OCTpOH (apMakoIio-
TUYECKON Tmpobe OBLIM TOJIOKEHBI B OCHOBY
KJIacCU(pUKAIUH MMallMEHTOB Ha TPYIIIHL

Pacuer craTucTuueckux mokasarened Mpous-
BOJIMJICSL C TIOMOIIBIO MAaKeTa CTAaHAAPTHBIX TPO-
rpamm Microsoft Excel. JlocroBepHoCTh pasiu-
YUl OIpeneNsuiach ¢ TIOMOIIBI0 HelapaMeTprye-
KOU CTaTUCTUKH, KpuTepusi BuikokcoHa.

PE3YJBTATBI U OBCYXJIEHHUE

KnuHuko-reMonnHaMu4Yeckue IOKa3aTelu Y
6ompaBIX CH @K -1l 10 u ciycrst 3 mecsma Te-
panuu DM C UCXOHO Pa3HBIMU PEAKLUSIMU CHM-
natoBaranbHOTO Oamanca BCP nHa octpyto dap-
MaKOJIOTHYECKYIO MPO0Y MpeAcTaBiIeHsl B Ta0m. 1.
Pacnipenenenne nanuMeHTOB Ha MHOATPYIIBI IO
¢ynkumonaneHoMy kiaccy CH po nedenus B
rpylmax ¢ pa3HbIMH pEaKUUSIMH OTHOIICHHUS
LF\HF B ocroii ¢apmakosorudeckoir mpobe c
OM oka3zajJioch NOpPUMEPHO OAUHAKOBBIM. llon
BJIMSHUEM Tepanuu B 00CHX IpyMiax MpakTHye-
CKM paBHOE YHUCIO manueHToB nepeuuio ¢ PK
CH II B ®K L. Yro xacaercss ®K III, B rpynme 1y
MEHBIIET0 YHcia TMalUeHTOB HaOJIr0Aanoch Imo-
HIKeHne ¢yHkuuoHanpsHoro kmacca CH. U3zna-
YaJbHO B OCTPOH (apMakKoJOrHyecKon mpobde
m3MeHeHuss AJl m UCC B rpynnax NManpeHTOB
ObUIM COMOCTaBUMBIMH IIPU TOM, YTO Y HalWeH-
TOB Tpynmnbl 1 peakuusi UX Ha aKTUBHBIH OpTO-
cTa3 Obula MeHee BBIpaKEHA. 3aMeTHO Cylle-
crteenHoe cHmkenue CAJl u JA /] non aeiictBueM
Tepanuu B o0enx rpynnax. OIHaKo, y ManieHToB
rpynnsl 1 creneHs ero okasanach MeHblei. Co-
XpaHslach TEHACHIUS K MEHBIIEMY MOBBILICHUIO
CAJl u JA/l B OTBET Ha aKTUBHBI OpPTOCTa3 B
rpymme 1. YCC Ha ¢oHe Tepanuu B 00eHx IrpyIl-
nax TOBBIIIANIACh C COXPAaHEHHEM IOJIOKUTEIb-
HOW peakIM Ha OpTOCTa3, MEHEE BBIPAKEHHOH B
rpynme 1.

Jo nauvana tepanmuu BCP B cpaBHHBaeMbIX
rpynmnax Oblia Takxke conmoctaBuMoi (Tad:mi.2). B
o0eux W3 HMX [P OBUI BEIIIE, a OTHOIICHHE
LAHF amxe npu CH @K Il B cpaBaennu ¢ ®K
Il. TP npu obeux ¢yHkumoHanbHbIX Kiaccax CH
B rpynme 1 Ha BeIcoTe (papMaKoIOTHIECKOi mpo-



OBl Cc PHaNampuiIa MajeaToM He W3MEHsIach U B
rpynne 2 noBeimanack Ha 25%. Ha ¢one mposo-
IUMOH Tepanmud B rpynmne 1 He3aBUCHMO OT
¢yaxnuonansHoro kimacca CH TP umena Ten-
JICHITMIO TTOHIDKEHUS, TIPA 3TOM y TAIEHTOB C
@K Il ornomenne LF\HF umeno tenmeHmmio
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ymenbinenuss 1 ¢ OK Il yBemmumBanocs. B
rpynne 2 mo Hadama tepammu, TP mpu obomx
¢yaxmroHanpHbIX Kiaccax CH yBemmammocs, a
otHomerne LF\HF ymenbmmnocs npu ©K 1l u
nMeno TeHaeHuuo ymensenus npu OK 111

Taoauna 1

Kaunnko-reMmonmHamMudeckue nokaszarenn y naiueHros ¢ ®K CH 11-111 7o u mocse Tepannn
JHAJIANPUIIA MAJIEATOM B IPYNINAX ¢ Pa3HbIMH PeakiUsAMU CHMIIATOBArajJbHOro dajnanca
B ocTpoii (hapmakooruyeckoi npode

Tun Jlo HavaJia Tepanuu 3 Mecsinia Tepanuu
pe;ﬁ- DK % SBP L DBP L HR L DK % SBP L DBP L HR L
LIé/HF 7P SBP S DBP S HR S 70 SBP S DBP S HR S
ITo- |M| Il 67 166 90 74 I 50 140* 83 70
BEI- | G 10 171 5 92 5 81 I 50 11 147* 5 90 | 5 74
1ire- 8 5 6 8 8 6
aue (M| 11l 33 177 95 70 I 33 145* 88 74
(rpyn | o 15 182 16 97 7 74 I 67 | 13 149* | 6 92 | 6 77
ma 1) 16 7 5 12 5 6
M| Il 63 165 90 73 I 53 136* 86 69
Cou- | o 11 171 5 92 5 80 I 47 11 142* |5 90 | 5 75
SKEHHE 9 6 5 10 4 5
(rpyn (M 11137 179 95 69 Il 45 | 140* 82 76
mal) |g 14 183 |5 98 8 75 |1l 55 |15 147 | 7 88 |7 81
13 4 5 10 5 6
* J0OCTOBEPHOCTH Pa3nyMil B CPABHEHUH C MCXOIHBIMU HaHHbIMHE (P < 0,05)
Taoauna 2
HNimenenus noka3arteneii BCP nox Biusnuem tepanun nanueato ¢ CH @K |1-111 snananpuiaa

MaJjieaToM B rpynmnax co cHukenueM u nopbimenuem LF/HF BCP B ocTpoii papmakoioruyeckoii npode

Tun Jlo HayaJia Tepanuu Cnycrs 3 Mecsina Tepanuu

peak-

w | PK TP | VIF | LF |HF | LPHF| ®K, % | TP |VLF [LF | HF |LRHF

LF\HF |

Mo, M| 1167 538 [315 (162 | 6L | 32 || 50 |[364*|249 |84* |28 |[3,0

| o 155 [70 |68 3 | 08 |1l 50 |167 |103 |55 |11 |16

me M |13 | 481 | 358 |89 34 | 24 |11 33 |415 |290 |95 |31 |33

HIe | g 61 | 102 |34 22 | 07 |67 |235 |176 |55 |17 |18
M| 1163 553 [322 |171 | 60 | 3.2 |1 53 |946* |526% |271% | 149% | 2,0%

Cun | g 152 |98 |56 25 | 06 |1l 47 |273 |220 |123 |77 |09

oo IM| 1137 | 444 | 326 |87 31 | 22 |I 45 |883*|452 |276% |155% |21
o 161 [90 |55 17 | 08 |NI55 [342 [128 |165 |92 |13

* JAOCTOBEPHOCTH pa3J’[I/I'-II/If/'I B CPaBHEHUHU C UCXOAHBIMH JaHHBIMU

OM ecTh npenapar MepBod JIMHUK B Teparuu
CH [10,11] wu moka3anHas ero 3¢(HeKTUBHOCTH B
OTHOIICHUW KIMHUKO-TEMOJIMHAMUYECKUX IOKa-
3aTeliel sBIAETCS 3akoHOMepHOoU. CriemyeT, on-
HaKo, OOpaTWTh BHMMaHUE Ha OOJBIIYIO PE3H-
CTEHTHOCTH K Tepamnu DM manmentoB ¢ ®K CH
Il B cpaBHeHnn c manumeHtamu, uMmeBmumMu OK
CH Il npu cMMIIaTUKOTOHUYECKHUX PEaKIUsIX OT-
nomennst LF\HF B octpoii mpobe ¢ mpemaparom.
JlanHble HAXOAAT OOBSICHEHHE B CYIIECTBYIOIINX
TIpeICcTaBIeHUIX 0 Oonee TspkenmoMm teuennn CH y
yuI ¢ OoJiee CyIIeCTBEHHBIM HAIPSHKEHUEM CHM-
naroaapeHanoBoi cucrteMsl [15]. C Gonbiieit pe-
3UCTEHTHOCTHIO K Tepanuu manuenTtoB ¢ ®K CH

—~
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p <0,05)

Il B8 rpynmme 1 XOpOIIO COTJacOBHIBAETCS H
VMMEBIIIEe B HEW MECTO MEHBIIIEe 0 CTENEeHH I10-
HkeHue A/l

Knuauko-reMognHaMU4YecKue M3MEHEHHUS B
CpPaBHMBAEMBIX TPYIAX XOPOIIO COTJIACOCHIBA-
I0TCS U HAxXoAsIT o0bsCHeHHe B peakiusx TP B
ocTpoit dapmakonorudeckoit npobde ¢ OM u ee
M3MEHEHUSX B Tpoliecce jJedeHus. 1o, 4To mamu-
SHTHI TPYNIbl 2 B Mpo0Oe M IO WTOTaM JICUCHUS
nokasayiu poct TP, B To Bpems Kak y NalMEHTOB
rpymmbsl 1 ero He HabMIOOANOCH, B CBETE MpE-
craBneHuit o TP kak mapkepe oOIIero ypoBHs
HI'P, moarBepxaaeTcss AaHHBIMH OOJBIICH KITH-
Hudeckodt  addextuBHOCTH  Tepammm CH
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JHaJaNpuia MajgeaToM B TpytIe 2. mpoObl. OM Gonee 3¢ deKTUBEH NMPH CHIKESHUH

Takum obpazom, apdextuBHOCTs Tepanmuu CH — peaknny cMMmaToBarajibsHOTO OaiaHca Ha OCTPYIO
SHANIANIPHIIA MaJieaTOM MOXKET OBITh Mpelcka3ana  (apMaKoJIOTHIECKYIO IpoOy ¢ ITHM IIpermapaToM.
M0 pe3ynbTaTaM OCTpPOH (papMaKOIOTHIECKOH
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PEAKIII CHUMIIATOBATAJIBHOI'O BAJIAHCY B TOCTPIH
®APMAKOJIOTTYHIA TIIPOBI TA E®EKTUBHICTH TEPAINIQ
CEPIIEBOI HEJOCTATHOCTI EHAJIAIIPLIIA MAJIEATOM

O.B. Ienamkina, M.1. Aényuancekuii
XapkiBcbkuii HanlioHanbHUH yHiBepcuteT iMeHi B.H. Kapazina

PE®EPAT

BaxxnmmBoro yMOBOIO JIiKyBaHHS Iali€eHTIB 13 ceprieBoto HepoctatHicTio (CH) € HOpMaizamis Helfiporymopans-
Hoi perymanii (HI'P) mig mieto mikapcekoi Tepamii, i Hacamnepen inriditopamu AIID. BapiaGenbHICTh cepeBoro
putmy (BCP) € meroankoro, mo sikicHo ominioe podoty HI'P. OnintoBanacs edextuBHicTs Tepamii xBopux 31 CH
eHananpina manearom (EM) 3a 1i BIUINBOM Ha CYKYNHICTh KJIiHIKO-TEMOJUHAMIYHUX MOKa3HUKIB 1 BCP y 3amex-
Hocti Bix peakuii LF/HF BCP y roctpiii ¢papmakosoriuniit mpo6i (I'®IT) 3 mum mpenapatoM. [lo mogatky miky-
BaHHs narieHTam Oyna mposeneHa ' ®@IT i3 EM 3 peectpartiero mapamerpie BCP 1o mpuifomy i Ha BHCOTI aii mpe-
napaty. 3a ii pe3yibpTaTaMy Nami€HTiB MOAUIMIN Ha ABi rpymu: rpymy 1 31 36inmsmenssm LF/HF, i rpymy 2 31 3HU-
xeHHsM LF/HF na I'®I1. Bopomxosx 3 micawiB yci marieHTH ofepxxyBaim EM, HiTporinepuH i riapoxiiopTia3us,
TICJIS YOTO OIiHIOBATM 3MiHM B KJTiHIKO-(QYHKIIIOHAIFHOMY CTaHi mamieHTiB i mapamerpax HRV. Pesynsratn mo-
Ka3yroTh, mo EM xiiHigHO OinbIn eeKTHBHUH IpH 3HKEHHI peakiii cummnaroBaransHoro Oamancy Ha I'OII i3
UM mpemapaToM, ocobmuBo y ocib i3 @K III CH. IMpu migsumenni LF/HF na I'®II pe3yabTatu JiKyBaHHSI MEHII
icrotHi. Kpim Toro, peaxiist TP y BifloBiap Ha Tepariro CyTTEBO BUIIA Y TPYIT MAIIEHTIB 31 3HWKEHHSAM CUMIIATO-
BarayibHOTO Oanancy B ['®@II, mo 3MeHIye pu3uK pO3BUTKY (GaTaTbHUX yCKIIATHEHb.
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K/TIOYOBI CJ/IOBA: BapiabenbHICTh CEpIIEBOTO0 PUTMY, XpPOHIUYHA cepIieBa HEIOCTATHICTh, CHAJIATIpijia MaJie-
aT, TocTpa apMaKoJorigHa mpoda, CHMIIaTOBarajJbHUHN OaaHC

REACTIONS OF SYMPATHO* GAL BALANCE IN ACUTE
PHARMACOLOGICAL ASSAY AND EFFICIENCY OF ENALAPRIL
MALEAT THERAPY OF AHEART FAILURE

0.V. Ignatkina, M.I. Yabluchansky
The Karazin National University of Kharkov

SUMMARY

The important condition of treatment of the patients with a heart failure (HF) is the normalization of a neu-
rogumoral regulation (NGR) under action of medicinal therapy, and first of all, by ACE-inhibitors. Heart rate vari-
ability (HRV) is a technique qualitatively estimating work of NGR. The efficiency of enalapril maleat (EM) thera-
py of the patients with HF on its influence on clinical parameters and HRV was estimated depending on reaction
LF/HF HRV in acute pharmacological assay (APA) with this preparation. Prior to the beginning treatment to the
patients was spent APA with EM with registration of parameters HRV before reception and at height of action of a
preparation. By its results of the patients have shared into two groups: group 1 with increase LF/HF, and group 2
with decrease LF/HF in APA. Within 3 months all patients received EM, nitroglycerinum and hydrochlorthia-
zidum, then estimated changes in a clinical-functional condition of the patients and parameters HRV. The results
show, that the clinical efficiency of EM is more effective at of decrease reaction of sympathovagal balance on
APA with this preparation, is especial at the persons with 111 NYHA class. At rising LF/HF on APA results of
treatment are less essential. The reaction of TP in reply to therapy is higher in group of the patients with decrease
LF/HF in APA, that reduces risk of development of fatal complications.

KEY WORDS: heart rate variability, chronic heart failure, enalapril maleat, acute farm test, sympathovagal
balance

VIIK: 616.1.12-008

BJIMSIHUE DHAJATIPHUJIA MAJIEATA HA HEMPOT'YMOPAJIBHYIO

PETYJISILIUIO Y 3IOPOBLIX JIOBPOBOJIBIIEB

A.C. Hcaesa
XapbpKoBCKUI HallMOHANbHbIN yHuBepcuTeT uM. B.H.Kapa3una

PE3IOME

B octpoii papmaxonornueckoii mpode y 310poBhIX J00poBoIbLeB (13 skeHIUH U 2 My>KUNH, CPeTHUNA BO3pacT
24+2 roja) W3ydasioch BIMsHHE dHajanpuiia Maneara (20 Mr BHYTpb) Ha COCTOSIHUE HEHpPOIyMOpabHOH peryJis-
n (HI'P). B xauectBe mapkepos HI'P ucnionezoBansr AJl, YCC, mpocTpaHCTBEHHO-BPEMEHHBIE U CIIEKTPAJIbHBIC
nmokasatenu BapuadbenbHocTH cepaednoro putMma (BCP). Jlo u uepe3 180 MuHyT mocie npruemMa npemnapara mpoun3-
BOIMIIOCH m3MepeHne A/l i perucTpamus puTMOrpaMMbl BO BTOPOM cTaHAapTHOM oTBeneHnn JKI' kak B ropu3oH-
TaJbHOM, TaK U B BEPTUKAJIHHOM (AKTUBHBIA THIIT-TECT) MONOKEHUsAX. Al nuamepsum mo metoxy KoporokoBa, put-
MOTpaMMy PETUCTPUPOBAIHN C TIOMOIIBIO KOMITbIOTepHOTO AtekTpokapauorpada «Cardiolab 2000». Jlns momyde-
HUS CHIEKTpalnbHBIX XapakTepuctuk BCP ucnonbs3zoBanmm Meton ObicTporo npeodpazoBanus Dypwe, aHATU3Y MO/I-
Bepraym cpegaue 5 MuHyT 7-mMuHyTHOH 3anmcu DKI Bo II cranmaptHoM oTBeneHnn. CraTmctudeckas oOpaboTka
JIAaHHBIX TPou3BoAMIach ¢ moMoIbio Excel for Windows’98. JlocTOBEpHOCTD pa3iuunii MeX Iy TpyIaMu onpese-
JSUTach C MOMOIIBIO HEMapaMeTPHIECKOT0 KPUTEpHs 3HaKOB U T-Kpurepus Bunkokcona amst 95% noBepHUTeIbHOTO
WHTEpBajia. DHaIampuia ManeaT MmoBbeiman oburyro momuocte HI'P 6e3 m3MeHeHnit B cummaromnapacuMnaTnie-
CKOM Oalance, ycuinBan peaknuto cucteM HI'P Ha akTUBHBIN TUNT-TECT ¢ 0oJiee CYIIIECTBEHHBIMU H3MEHEHUSMHU B
TYMOpPaJIbHOM U CUMIATHYCCKOM TOMCHaX. ITo3uTHBHBIE BIUSTHUSA OHaJlalpuia Majgcara Ha Ka4€CTBO U MPOAOJIKU-
TEJHHOCTh JKU3HU OOJIHBIX, BO3MOXHO, CBSI3aHBI C €T0 CIIOCOOHOCTHIO, YAYUINIaTh COCTOSTHAE HEUPOTYMOPAITLHOM
peTyIsaLun.

KIIFOYEBBIE CJIOBA: BapnabenbHOCTh CEpISYHOTO PUTMa, HeHpOryMopaabHas peryJisius, dHalanpuia
Mariear, 3J0pOBbie JOOPOBOJIbLIBI






BBEJAEHUE

Warnbutoper AIl® cHmWKAIOT YacToTy cep-
JIEYHO-COCYICTHIX OCIOXHEHHM, a TAK)KE YBEIIH-

YHUBAIOT NPOAOJDKHUTCIIBHOCTD U YIYYIIAOT Ka4de 43

CTBO XM3HU y TNAIMEHTOB C CEpACYHON HENOCTa
TOYHOCTBHIO M apTepHanbHOl runeptrensuei [1,2].
Bo03MOXHBIM MEXaHH3MOM SBISIETCS MX ITOJIOXKHU-
TEJIBHOE BIMSHUE Ha COCTOSIHUE HEeHporymopab-
Hoit perymsinuu (HI'P), ogHO M3 mposiBieHnii ko-
TOPOr0 — CHIDKEHHE TOHYCa CUMIIATUYECKOW CH-
cTeMbl [2]. BoTpIIMHCTBO MPEIBIIYIINX HCCIeN0-
BaHHUH IOKa3aJIM CIIOCOOHOCTDH 3HANAIpUiIa Maje-
aTa MOBBILIATH YPOBEHb MOLIHOCTH HEHPOTyMO-
pabHON pPeryJyisiuy, HO BCE OHHU OBLIM MpOBee-
HBI C y4acTUEM MALMEHTOB, CTPAJAIOLINX apTepH-
TPHON THUNEPTEH3WEH W/WiIHM CepAedHOl Hemo-
CTaTOYHOCTHIO [3, 4, 5].

Iempro HacTOsAIIEH pabOTHI OBLIO HCCIENOBA-
Hue u3Mmenennit HI'P mox BinusiHueM sHananpuia
Mayeara B OCTpoH (hapMakoJIOTHYecKOU Mmpode y
3I0POBBIX TOOPOBOJIBIICB.

MATEPHUAJIBI 1 METO/bI

OGcnmenoBanbl 15 3M0pOBBIX JOOPOBOIIBIIEB B
Bo3pacte 24+2 roga cpeau HUX 13 >KEHIUUH U 2
MyXK4YiH. Bce OHM OJHOKpATHO MOydand dHala-
npuiia Majear B go3ze 20 mr.

O peakmusax HI'P cyaunu no u3MeHeHusM ap-
tepuanbHOoro gasneHus (AJl) w crHexTpaIbHBIX
MoKa3aTesiell BapuabeIbHOCTH CEPJIEYHOTO PUTMA
(BCP), koTOpble B COBOKYITHOCTH OTPa)KaroT 00-
Y0 MOIIHOCTP PETYISINU U €€ paclpe/iejieHre B
TyMOpaJbHOW ¥ BEreTaTWBHBIX aoMmeHax. Jlms
3TUX ueneil 1o u yepe3 180 MuHyT mocne mpuema
mperapara mpou3BoAmiiock u3Mepenune AJl u pe-
TUCTpAIsl PUTMOTPaMMBI BO BTOPOM CTaHIapT-
HoM otBeneHun DKI' kak B rOpU30HTAILHOM, TaK
U B BEPTUKAIbHOM (AKTUBHBIM THIT-TECT) IIOJIO-
keHusx. Al mamepsin o Merony Koportokosa,
PUTMOTrpaMMy PETUCTPUPOBAIHN C MOMOIIBI0 KOM-
nbproTepHOrO  AekTpokapauorpada  «Cardiolab
2000». Jlo Hauama oOciemoBaHus JOOPOBOJIBIEI B
TedyeHue 24 4acoB He MPUHUMAIIN KO(e, alIKOToJIs
U TpenaparoB, BIMAOMMX Ha AJl M Mokasarenu
BCP. UccnenoBanue npoBOAWIA B OAHO U TOXKE
BpeMs CYTOK (B IEpBOW IMOJIOBUHE JiHs) mocie 10
MHUHYTHOTO OT/IbIXa MaleHTa B MOJ0XKEHHUH JIeXKa.

s monmy4eHns CeKTpalbHbIX XapaKTepPUCTUK
BCP wucnonme3oBanmu wmerox  ObicTporo  mpe-
oOpazoBanusa Dypbe, aHANM3y MOABEPrajid Cpea-
Hue 5 MuHYyT 7-MuHyTHOM 3anucu OKI Bo II cran-
napTHoM otBeneHuu. [ns onenku BCP ucnonbzo-
BaJNCh MapaMeTpsl, pekoMeHnoBaHHbIe Komure-
ToM OKcrepToB EBporelickoro ooOmecTBa Kap-
muonoroB U CeBepoaMepHKaHCKOro OOIecTBa

Cepis «Meouyurnay. Bun. 2

CTUMYJISILMK | 3jekTpodusnonoruu [6]. Onpene-
JSUTHCh  TIPOCTPAHCTBEHHO-BPEMEHHBIE TapaMeT-
pel: HR — dacToTa cepaeyHbIX COKpallleHuil B MU-
HyTy; mRR — cpennee 3HaueHue qnuHbl RR-un-
tepBaioB (Mc); SDRR - cpemgHexkBampaTHIHOE
oTkioHeHHe RR-mATEpBAIOB (MC), OTpakaro-mee
CyMMapHYI0O MOIIIHOCTh BapHaIliil CEPAECIHOTO
putMma; RMSSD — kopeHb KBaJpaTHBIA U3 CYMMBI
KBAJIpaToOB PA3AYNA IUTEIHHOCTH  COCEIHUX
RR-unTepBanoB (Mc.), sBisercs mepoir BCP ¢
MaJIOl MPOAOIKUTEIIBHOCTRIO TTMKITOB; pNN 50 —
mporieHT cocequux RR-uHTEpBanoB oTimyaro-
mXcst Ipyr ot napyra Oomee wem Ha 50 Mc, Koc-
BEHHO OTPa)KaeT aKTUBHOCTH MapacHMIIaTHIECKO-
ro OTAela aBTOHOMHOW HEPBHOH CHCTEMBI;
HRVTi tpeyronpHbIi WHAEKC BapHaOENbHOCTH
CEpIIEYHOTO PHUTMA, OTPAKAET CYMMAapHYIO MOII-
HocTh BCP u cTeneHp YHUMOAAIBHOCTH PUTMA.
CrexTpallbHble XapaKTEPUCTUKHU putMa: TP — 006-
mas MOITHOCTH crmekTpa B (mc?); VLF (mc?) —
MOIIHOCTH CHEKTpa B 00JIACTH OYE€Hb HU3KUX, Me-
pa TyMOpaJibHOI peryILALHH, LF (Mc?) - HH3KHX
gactoT 1 HF (MC®) — BBICOKHX YacTOT, OTpakaro-
IIFie COOTBETCTBEHHO CHMIIATHUECKUE U TIapachuM-
MATUYECKHUE BIHMSHUSA, OLIEHUBAINCH TaKXe OTHO-
cutenbHble 3HaueHns LF norm ' HF norm (%);
OTHOLIEHUE MOLIHOCTEH HU3KOYACTOTHOU U BBICO-
KovyacToTHON obOmacteit ciekrpa (LF/HF), otpa-
JKarolee CHMITATONapOCUMIIATHYECKUi OanmaHc
(CIIB).

Pacyer craTtucTmueckux mokaszareneil (Mare-
MaTHYeCKOe OXHUAAaHWEe, CTaHJAPTHOE OTKJIOHE-
HKe) mpousBoamiIcs ¢ nomoriisio Excel for Win-
dows’98.  JIoCTOBEpHOCTh  pa3mu4Yuil  MEXIY
TpyNIIaMy OTIpPEAENsiach C IMOMOIIBI0 Hemapa-
METPUYECKOTO KPHUTEPHUS 3HAKOB W T-KpuUTepwHs
Bunkokcona s 95% noBepuTensHOrO MHTEPBa-
na.

PE3YJIBTATBI U OBCYXJIEHHUE

Mo nmpuema npenapara CAJl u JJAJl B rpynne
obut 110 1 75 MM pT.CT., COOTBETCTBEHHO. Peak-
U Ha aKTUBHBIM TWIT-TECT MPOSBIANIACH TEH-
nennuer cHmwkeHns CAJl (7%) ¥ HE3HAYUTEIIb-
Horo noBeimenus JJAJl (4,5%). UCC B ropusoH-
TAJIbHOM IIOJIOKEHHHM COCTaBisuia 78 yiA./MUH H
BO3pacTaia a0 89 ya./MUH IpU Iepexone B Bep-
TUKaIbHOE monoxkeHue. Peaknug BCP na axkTus-
HBIH THIT-TECT y BCeX OOCIIEIOBAaHHBIX Kaue-
CTBEHHO SIBJIAJIaCh OJMHAKOBOW M COCTOsIa B
CHI)KEHHU TPOCTPAHCTBEHHO-BPEMEHHBIX ITOKa-
3areneil © TP BO BceX YacTOTHBIX IUANa3OHAX,
nagesun HF norm, pocrom LF norm m LF/HF
(tadm.l1).

Ilo peakuusM Ha 3Hananpuia Manear mokasa-
tenu HI'P MoXHO OBLIO pa3fnenuTh Ha TPH TPYII-
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nel. [lepByio Tpymmy NpencTaBIsIOT T'eMOJWHA-
muueckre mnokazarenn CAJl, JAJ u UYCC, co
CTOPOHBI KOTOPBIX CYIIECTBEHHBIX N3MCHEHUI HE
otMmedanock. Ilocne mpuema mpemapara CAJl u
JA cocraBunu 110 u 73 mm.pt.ct., YCC — 79
yn./MuH. BTopas rpynma, 4acTh mpoCTpaHCTBEH-
Ho-BpeMeHHBIX (sdRR, rMSSD), mnokasareneit
XapaKTepU30Balach WX HE3HAYUTEIHHBIM YBEIHU-
yenneM (Ha 5,3 u 8,6%). TpeTss rpymma, ocras-

IIFecs MPOCTPAHCTBEHHO-BPEMEHHBIE M BCE CTIEK-
TpanpHbele mokazaTenn (pNN50, HRVTi, TP,
VLF, LF, HF), otnuyanach CTaTHCTHYECKH IO-
croBepHbIM pocTtoM. Ilokazaremn pNNSO u
HRVTi ysenuumnuch Ha 59 u 65,1% (p<0,05%).
TP Bo3pocna mHa 74% (p<0,05%), B OombImeit
creniern 3a cueT LF (49,8%), u B mensmeit —VLF
(39,5%) u HF (38,6%).

Taoauna 1

Hoxa3atesu BCP B ropu3oHTaJIbHOM U BEPTHKAJIHHOM MOJIOMKEHHUSX /10 M MOcJIe MpueMa
HAJIANpHIIa MaJjeaTa

Jo npuema ITocae mpuema
IToxazaTe/n Jaexa cros Jaexa cros
M, 0 M, 0 M, 0 M, 0
MRR, Mc ries 6657 7698 6733
Bl | s i
pNN50, % 13 57 558 4>
o |3 s W 23
HRVTi, e 07 i5 17 21
I B ) ¢
I B ¢ =
I S i =
LF norm,% 329 623 4%% 735
T 7 &
HF norm,% 6%3 3?% 525 23?
LFIHE 0 53 03 04

CoxpaHeHre CUMIATOBarajibHOro OallaHca Ha
MPEeKHEM YPOBHE OBLIO OOYCIIOBJICHO HE3HAUH-
TenbHbIMU paznuuusMu B pocte LF u HF, a Tak-
)K€ OTCYTCTBUEM 3HAUMMBIX H3MEHEHUH B HX
HOPMHMPOBAHHBIX 3HauYeHUAX. HampaBieHHOCTh
peakuuit HI'P B xo/e akTUBHOrO THIT-TECTa Ka-
yecTBeHHO coxpaHmiack. CAJl u A/, xak u 1o
npueMa npernapara, 3HaYuTeIbHO HE U3MEHUIIUC,
n cocraswim 105 u 75 mm.pt.ct. [lokazarenu
BCP, nampoTtuB, MeHsUIHCh 0OJiee CYIIECTBEHHO,
yeM JI0 mpueMa npenapara. Tak, eciiu A0 MpuemMa
B aKTHBHOM THJIT-TECTE OTMEYaJIOCh CHIDKCHHE
sdRR na 23,4%, rMSSD — 48,8%, HRVTi —
11,5%, pNN50 - 34,1%, TO mocne, COOTBET-
CTBEHHO, — Ha 26,8%, 60,3%, 18,3% u 79 %. Ec-
U 0 TpueMa SHamanpuia maneara TP ymeHb-
maiachk Ha 34,8%, VLF —14,1%, LF —2,9%, HF
—67,1%, mocine 3TH MoKa3aTeau YMEHbUIWINCH HA

57,9%, 29,7%, 43,8%, 84,7%, COOTBETCTBECHHO
(puc.1).

OrcyrcTBue usmenennit AJl yepe3 3 yaca mno-
clie TpyueMa PHalalpuiia MajieaTa MOXKHO OOBsC-
HUTH TEM, YTO Hallle UCCIEAOBaHUE MTPOBOAMIIOCH
Ha 3/0pOBBIX A0OpoBosbLaX. B cooTBeTcTBUM ~
JMaHHBIMU [7,8] TUmoTeH3uBHBIA 3(dexT mpera
paTa MpOosSIBISIETCS] B IIEPBBIC YacChl Y JIUI| C apTe-
pUABHONM TUmnepTeH3ueld U Ooyiee BBIpaXKEH Ha
(oHE MCXOIHO BBICOKOTO YPOBHSI pEHHMHA ILIA3-
MBI, TOTJa KaK B Apyrux ciydasx AJ[ MoxeT He
MIOHMXKAThCSL.

HalineHHbIil B 3TH e CPOKU POCT MOLIHOCTU
HI'P ¢ coxpanenuem CIIb u ycunenuem oprocra-
TUYECKUX PEAKUUN YaCTUYHO MOATBEPKIACTCS
paboramu npyrux aBtopoB. [loBwimeHue obOmieit
MOIIHOCTU perymsinuu ¢ coxpanenuem CIIb B
ocTpoil (hapmakonornueckoir mpode y 310pOBBIX
Y MMEIOIIMX MoBbIIeHHOe A/l nmui ObUI0 mpofe-

45
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MOHCTPHPOBaAHO 1 Itmnazonpuia [9]. Ilpu mpo-
BelleHNH (hapMaKOJIOTHIECKON TPOOBI ¢ 5-ITHEB-
HBIM TIPUEMOM SHAJIANPUIIa MalieaTa y 3JI0POBBIX
nmoobposonbiieB [10] HE BBIIBHIN HW3MEHEHUH

MpWJIa y 3I0POBBIX JIMII B HcciemoBanuu [11].
O6a mpemapara He Bausu Ha wHAEKCH BCP, a
TaK)Ke MX PEaKIfio Ha BaryCHbIE MPOOBI — TITy00-
Koe nbIxanue u npoby BambcanbBel. M3meneHwit
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CIIb. B nmanHOM HCCIEI0BaHUU, OJHAKO, HE ObI-
JI0O OTMEYEHO YBETHYeHHUsl 0OIIeil MOITHOCTH pe-
rynsmun. bonee ray0oko M3ydanoch BIUSHHE HA
BaryCHYI0 aKTHBHOCTh KamlToNpuia ¥ JIH3HHO-

CO CTOPOHBI IOKa3aTejell NapacuMIAaTHUYECKOU
AKTUBHOCTH HE OBUIO a)Ke MPH MOSBICHUH THIIO-
TEH3UBHOTO 3(peKTa mepBoil 103bI TUIUHOPHIIA.
Kanronpun He Biusiin cyniectBeHHO Ha A/l

.Puc. 1. CrereHp u3MeHEHUS CIICKTPAJIBHBIX XapaKTEPUCTUK BCP Y 300pPOBBIX Z[OﬁpOBOJ'IBI_IeB B aKTUBHOM THJIT-TECTE 10 U IIOCJIC IIpUEC-

Ma SHajalnpuiia majaeara

bonee mogpobno m3menenns B HI'P mox Bnu-
ssHreM HHruouTopoB AIID n3ydeHs! y mui, cTpa-
JAIONINX apTepUATbHOW THIEPTeH3UEeH u/hiu
cepeuHol HenocTtatouHocThio [3-9]. Ilomyuen-
HBIE B 3THUX HUCCIEIOBAaHUSAX JaHHBIE HE MOTYT
OBITH TIOJHOCTHIO TEPEHECEHBI Ha 3J0POBBIX JIHII
Y WCIOJB30BaHbI ISl YCTAHOBIEHUS (PU3NOIIOTH-
YECKUX MEXaHW3MOB JaHHOM TPYIIIBI Tpenapa-
ToB. Ho Bcex mx oOBbenUHSET TO, YTO KakK B XOJe
OCTpBIX (HhapMaKOJIOTUYECKUX MPOO, TaKk W MpH
JUTMTEIIHPHON TEpamud OTMEYaJOCh YBEIHMYEHUE
o6meit momHocT HI'P. Uto kacaercs ee CTpyk-
Typbl, MHEHHUS HCCCIIEOBaTeNel pa3iesstoTcs.
Tak, B uccnenoBanusax [3,4] He BBIABICHO HM3Me-
HEHHUI B COOTHOIIICHWH CIIEKTPAIBbHBIX MTOKa3aTe-
JIel ¥ TOCTOBEPHBIX U3MEHEHH MTPOCTPACTBEHHO-
BPEMEHHBIX TOKa3aTejeil y JMl, CTpaJaroliux
aprepuanbHoi runepreHzuel. Ilo naHHeIM [5]
IpU apTepUaIbHON TUNEPTEH3UU MOJ BIUSHUEM
Tepanmuu SHaJampuiia MajaeaToM IPOUCXOIUT
pOCT MoOKa3aTenel, XapaKTepU3yIUX MapacuM-
MAaTUYECKYI0 aKTUBHOCTh. Takue ke pe3ynbTaThl
OBLTM TIPOJEMOHCTPUPOBAHBI I TAIMEHTOB,
CTPaJalolNX CEpIAEYHOM  HEJOCTaTOYHOCTBIO
[12]. B uccnenoanuu [13] ucnonb3oBaiuch Apy-
rue Meroanl uzyuenus CIIb — onpenenenue mbi-
HICYHOW CHUMIIATUYECKON AaKTUBHOCTH, YPOBHS
HOpaJpeHalMHa, aHruoTeHsuHa Il mnasmel, a
TaKXKe CTUMYJSIUS OapopedieKTOpHOH Iyru
BBEJICHUEM aJpeHallMHAa U HUTpornpyccuaa. Jan-
HbIE HCCIEAOBAaHUSA CBHUJECTENBCTBOBAIN O CHHU-
JKEHUHM CHUMIIATUYECKOW aKTMBHOCTH B XOZE XpO-
HU4YecKol Tepanuu uHruouropamu AIl®. IIpotu-

BOPEYMBOCTh JAHHBIX OTYACTH MOXXHO OOBSCHUTH
TEM, YTO BO BCEX BBIIIE INPUBEACHHBIX padoTax
uccinenoanuss HI'P mpoBogunuchk B pa3iudHbIe
cpoku Ttepamuu [12,15]. Tak, B uccienoBaHUU
[15] cpaBHHMBaNOCH BIUSIHHE OJHOPA30BOTO IMpPHU-
eMa U AJUTEIbHOHN Tepariuy HOBBIM HHIHOUTOPOM
All® cnupanpuimom Ha BapwabenbHOCTH AJ[ u
CepACYHOI0 PUTMa Y JIUII C apTepPHaIbHON rumnep-
TeH3uel. Ecnu mocne oqHOKpaTHOTO BBEIECHUS HE
otMmeuanock u3menenuii B HI'P nmpu nposenenuu
AKTUBHOT'O THJIT-TECTA, IIOCJIE TEPANIUU B TEUCHHUE
8 Hemenb NPOUCXOAWIO IOBBILICHWE TUIOTEH-
3uBHOU peakunn 1 YCC npu npoBeeHUN aKTHB-
HOI'O THWJIT-TeCTa. Hu3ydainuch. Habmromaemoe B
0CTpoil mpode CHIKEHHE CUMIIATUYECKOH aKTHUB-
HOCTH COXPaHSJIOCh M B JalIbHEHIIEM IpH IJIH-
TEJIbHOMN TEepamuH.

HccnenoBannii, B KOTOPHIX M3Yy4aluch OBl Op-
ToctaTnyeckue peakuuu cucreM HI'P Ha uarnou-
Topsl AIID, Hamu HaiineHo He Obut0. TeM He Me-
Hee, CIOCOOHOCTh JHajlampuia MajieaTa BIHUSTH
Ha aKTUBHOCTH 0apoperenTopoB KOCBEHHO BBITE-
kaeT u3 [13]. Uzyuanuce a3ddexrsl OeHazanpuiia
Ha OapopedieKTOPHYI0 YYBCTBHTEIBHOCT Y Ma-
LUEHTOB C CEpJIEYHOM HENOCTaTOYHOCThIO. Jlmst
WU3MEHEHUs] YYBCTBUTEIBHOCTH M PEAKTHUBHOCTH
OapopelenTopoB HCIIONIb30Bajiach B/B HH(Y3HS
HUTpPONpyCcCHIAa W aJpeHanuHa. Y NalHUeHTOB,
MOJy4aBIINX Tepanuio uHruoutopom AllD, nme-
JIO MECTO CHWKEHHE aKTHBALIUM CHMIIATHYECKOHN
CHUCTEMBI B OTBET Ha CTUMYILHUIO OapopeLen-
TPOB.

Takum 00pazoM, MPOBEACHHOE HCCIICAOBAHHE

AR
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II0KA3aJI0 MO3UTUBHOE BIUSHHUE 3HANAINpUIa Ma-
neata Ha HI'P y 310poBBIX H0OpOBOIBIEH yKe B
IepBbIE Yachl ACHCTBUS Ipenapara.

4.

POCT MOIIHOCTU HEHPOryMOpPAJIbHON peryJsi-
MU 3a CUET BCEX OOpa3yIoNINX €€ ITOMEHOB
BHE U3MEHEHHI CHMIIATO-BarajIbHOTO OaaHca.

. DHaJylanpuia Majiear B OCTpoi (hapMaKoJIoTH-

YeCKOW mMpole YCHUIIMBAET PEaKIUi0 CHUCTEM
HEUPOTyMOpaNbHOW pEryjsiiuyd Ha aKTHUBHBIA
THIT-TECT ¢ Ooyiee CyIIEeCTBEHHBIMH W3MEHe-

BbIBO/bI

1. DHananpuia Maiear B OCTPOr dapMaKoIoTHye-

CKOH Tpobe y 3M0POBBIX JOOPOBOIBIEB B TEp-
Bole 180 MUHYT mocine mpuemMa BBI3BIBAET
HUSMH B TYMOPAJIbHOM M CHMIIATHYECKOM J0-
MEHaXx.

. Ilo3uTUBHBIC BIUSHUSI OHaJIalipujia Majeara

Ha Ka4eCTBO W MPOIOJDKHUTEIHHOCTH JKU3HH
OOJILHBIX, BO3MOYKHO, CBSI3aHBI C €r0 CII0CO0-
HOCTBIO YJydYIIaTh COCTOSHHE HEHpOryMmo-
pajIbHOM peryisiuuu.
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BILUIMB EHAJANIPIJIA MAJIEATY HA HEHPOI'YMOPAJIbHY
PET'YJIALIIO Y 31I0POBUX JOBPOBOJIBIIIB

I'.C. Icaesa
XapkiBcbkuil HanioHaJIpHUH yHiBepeutet iM. B.H. Kapasina

PE®EPAT

VY rocrpiii hapmakonoriuHiii npobi, MpoBeaeHil y 310pOBUX 10OPOBOJIBLIB, 13 *kiHOK Ta 2 4OJIOBIKIB (cepen-

Hilf Bik 24+2 pokH), BUBYABCs B TOCTPid (apMakooriyHii npoOi BIJIMB eHajanpuia Maieaty (20 Mr ycepeanHy)

Ha

NOKa3HUKH HeiporymopansHoi perymsiuii (HI'P). [lns ouinku crany HI'P BukopucToByBanucs reMouHaMiuH1
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nokaszHuku (AT, YCC) ta meTon anamizy BapiabenbHOCTI ceprieBoro putMmy (BCP). AT i purmorpama ajist aHai3y
BCP peectpyBamics mo ta yepe3 180 XBHIMH MMicisA PHHOMY IpenapaTy y TOPH30HTAIEHOMY Ta BEPTHKAIEHOMY
(axTuBHUIT THAT-TEeCT) cTaHaX. AT BuMiproBanu 3a MeTogoM KopoTkoBa, pHUTMOTrpaMy peecTpyBalli, BAKOPHCTO-
BYIOUH KOMIT I0TepHHH enekrpokapaiorpad «Cardiolab 2000». s omepkaHHS CIEKTPANTbHUX MMOKa3HUKIB aHAi-
3yBaJNM cepenHi S5 xBuimH 7-XBUIBOBOI putMorpamu y |l ctammaptHoMy BinBenenHi. CraTuctudHa oOopoOka na-
HUX TpoBomiacs 3a pormomoroo EXcel for Windows’98. JlocTOBIpHICTh pe3ysbTaTiB OIiHIOBAJIACS HEMapaMeT-
PUYHOIO CTAaTUCTHKOIO — KpHUTEpieM 3HaKiB Ta T- kpurepis Binkokcona.

Enananpuna maneaT miBHIIYBaB 3aranbHy moTykHicTh HI'P 6e3 3MiH y cuMmaromapacuMnaTnaaMy OanaHci,
nmocmimoBaB peakuito cucteM HI'P Ha akTHBHMIA TiNT-TeCT 3 HAWOIMBIIMMH 3MiHAMH y TYMOpPaJIbHOMY Ta CHMIIa-
TUYHOMY foMeHax. [I03UTHBHUI BIUIMB €HaJaNpwiIa MajeaTy Ha SKICTh XKUTTS Ta KapJUIIONPOTEKTOPHHN eeKT,
MOJKJIMBO, TIOB’s13aHi 3 mokpamieHHsM HI'P mig BimmmBoM eHanmanpmia Masneary.

K/TIOY0BI CJIOBA: BapiaGenpHICTh CEpIIEBOTO PUTMY, HEHporyMopanbHa peryiuilis, €Hajampiia Manear,
3I0pOBi TOOPOBOIBIII

MALEATE ENALAPRIL INFLUENCE ON NEUROGOMORAL
REGULATION OF HEALTHY VOLUNTEERS

A.S. Isaeva
The Karazin National University of Kharkov

SUMMARY

The maleate enalapril (20 mg was taken) influence on neurohumoral regulation (NHR) state of healthy volun-
teers (13 women and 2 men of the average age of 24) was studied in acute pharmacological test. The spatially
temporal and spectral indexes of heart rate variability, blood pressure were used for assessing state. The blood
pressure and rhythmogram were registered in second standard horizontal position of the electrocardiograph and as
well as in vertical (active tilt-test) one before the maleate enalapril administration and 180 minutes after it. The
blood pressure was measured by Korotkov’s method and the rhythmogram was registered with the help of comput-
er electrocardiograph «Cardiolab 2000». Fourier’s method of quick transformation was used for getting spectral
HRYV characteristics, 5 and 7 minutes recordings of electrocardiograph in second standard position were analyzed.
Statistic data analysis was performed with the help of Excel for Windows’98. The authenticity of the differences
between the groups was determined with the help of a non-parametric sign test and Wilkokson T-criterium for
95% confidence interval. Enalapril maleate increased the total power of without changes in sympathoparasympa-
thetic balance, intensified the NHR system reaction on active tilt test with more significant changes in humoral and
sympathetic domains. Positive effects of enalapril maleate on the quality and length of life may be connected with
his ability to improve the NHR state.

KEY WORDS: heart rate variabilit, neurogumoral regulation, maleate enalapril, healthy volunteers

VAK: 616.1/4.:1

OLIEHKA KOMIIEHCATOPHON THUHNEPTPO®UU MHOKAPIA H
MOKA3ATEJIEM ®YHKIIMOHAJIBHOI'O COCTOSIHUSI CEPILIA B
YCJOBUSAX JO3UPOBAHHON ®N3NYECKOHN HAT'PY3KH

B.H. Koganenko
Wucturyt xapauonorun um. H.JI.Crpaxecko AMH Ykpaunsi, Kues

PE3IOME

Ha ocHOBe MaHHBIX KIMHHYECKOTO 00CIEeNOBaHUS M dXOKapauorpapuu u3ydeHo (yHKIIMOHATLHOE 3HAUECHUE
KOMIIEHCAaTOPHOW THIEepTPOdHH MHOKap/a B YCIOBHIX TECTOB C (PM3NYECKOI HArpy3KOH y MPaKTHYECKH 370PO-
BBIX HETPEHHPOBAHHBIX JIUII, CIIOPTCMEHOB C THIIEPTpOodueil MHOKapa JIEBOTO Xelyqodyka U 6e3 Hee, OOIBHBIX ¢
Pa3NIUYHOM cTammel THIepTOHWYecKoi Oone3Hrn. OOOCHOBAHO HCIIONB30BAHME ITOKa3aTeNed KOMIIEHCATOPHOM
TUNEpPTPO(UU MUOKapIa Ui TUArHOCTUKH CepJIeIHON HETOCTAaTOYHOCTH.

K/TIOYEBBIE C/IOBA: runeptpodus Muokap/a, yHKIIHOHAIILHOE COCTOSIHUE cepra, (u3ndeckas Harpys-
Ka, cep/ieYHasi HeJIoCTaTOYHOCTh






BBEJAEHUE

JluHamuKa pa3BUTHSI CEpJIEUHOM HEIO0CTaTo4-
Hocty (CH) B ycnoBusix HapymieHHONW reMOarHa-
MUKH B 3HAYUTEIHHONH Mepe 3aBUCUT OT KOMIICH-
CaTOPHBIX MEeXaHW3MOB [1, 2, 5].

YHUTh [IPEICTABICHNE O KOMIICHCATOPHOM pe3epBe
cepana [4, 6, 11]. IloaToMy nmMeeT dpe3BbIYANHO
Ba)XKHOE 3HAYECHUE M3yYCHHE B3aUMOCBS3U THUIIEp-
Tpohur M (QPYHKIIMOHATHHOTO COCTOSIHUS CepIa
B YCIOBUAX TIpo6 ¢ ¢msuueckoit Harpyskon (OH)
[9, 10]. UzBectHO, uTo ®H yBenmUMBaET MHHYT-
HbI 00BeM kpoBu (MOK) - ocHOBHO# mapamerp
HeHTpasbHOU remoarHaMuku. Jlomkusiii MOK B
3THUX YCIIOBHAX 00ecreunBaeTcs ABYMs IapaMeT-
pamu 6momexannku cokpameHus (bC): ymapHbM
o6vemoMm (YO) 1 94acCTOTOM CepAeUHBIX COKpaIle-
Huit (UCC), xoTopble pa3HOHAIPABIEHHO W3-
MEHSIIOTCSL B 3aBHCUMOCTH OT 0COOEHHOCTEH cep-
JIEYHO-COCYAUCTOM matonoruw [3, 6, 10]. B cBszu
Cc oTuM BaxkeH U epeHIIMPOBAHHBIN aHAIN3
pomu YO u wm3menenuss UCC B oOecneueHun
nmomxHoro MOK. Ilenp paGoTel m3ydnts (PyHK-
LUOHAJILHOE 3HAUYCHHE KOMIIEHCATOPHOM THIEp-
tpotun muokapaa (KI'M) B ycroBusix mpob6 ¢ ¢u-
3WYECKON Harpy3KoW Uit 0OOCHOBAHHS HCIIOJNb-
3oBaHus nokaszatenedt KI'M B auarHocTuke cep-
neuHoi HepoctarouHocth (CH).

MATEPUAJ U METO/bI

Knuanveckoe wn3ydeHne (YHKIMOHAIBHOTO
3HaueHus nporeccoB KI'M npoBeieHo ¢ UCIOb-
30BaHMeM Mertona sxokapauorpaduu (OxoKI').
Comnocrasnens! xapakrepuctuku KI'M u nokasa-
tern BC neBoro xemymouka (JDK). Jlns omnenku
pomu YO u UCC B obecnieuennu gomkHoro MOK
onpeaensnu yaensHbeld mpupoct MOK 3a cuer
n3menenus: YO Bo Bpemst ®H no ¢popmyie:

AYO-UCC

- 0
K MOK,, #1§.00%,

rue:

K - mokasarenb, xapakTepu3yOLINid H3MEHEHHUE
MOK 3a cuert npupocra YO (%);

AYO - uszmenenne YO Bo Bpems (PHU3HMUECKON

Cepis «Meouyurnay. Bun. 2

N3MeHeHnne Tokazaresied  COKpaTUTEILHOM
(YHKIINH 1 IEHTPaIbHONH TeMOAMHAMUKH TIPH J10-
3UPOBAaHHON (DM3MUYECKOW HArpy3Ke TO3BOJSET
OIICHUTh UX KOMIIEHCATOPHOE 3HAYCHHE U TONY-

Harpys3Ku;

YCC - gacroTa cepACYHBIX COKpAICHUN Ha BBI-
COTE IIOPOTOBOT0 YPOBHSI HATPY3KH;

MOKy - MUHYTHBIH 00b€M KPOBH Ha BBICOTE TI0-
POroBOro ypOBHS Harpy3KH.

Komnencaropnoe 3nadenme bC wu3yueHo y
3I0POBBIX JIOJIEH, HE 3aHMMAIOIIMXCA CIOPTOM
(KOHTpOJNBHAS TPYNINA), CHOPTCMEHOB (OCHOBHAS
rpynna 1), 60JBHBIX THIIEPTOHNYECKOM O0JIE3HBIO
(I'b) 1 m 1l craamii (ocHOBHAs TpyIma 2), B TOKOE
U B ycnoBusax goszupoBanHoit ®H (tadm.1, 2, 3). B
1-i1 OCHOBHOW TpymIe OTIENFHO aHAIU3UPOBA-
JHCh CHOPTCMEHBI C runeprpopueil Muokapaa
JIK u 6e3 nee. CpaBHUBaNIHCH OCHOBHBIE ITOKA3a-
TeIW UEHTPAIbHOH, TepruepruuecKoil TeMoanHA-
Mukn u Onomexanuku cokpamenus (bC) neBoro
xkenypouka (JDK) ¢ maccoit muokapna (Mmxk) u
noporossiM ypoBHeM DH mpu npoBeneHun Beso-
sproMeTpuueckoro uccienosanns (BOM), korma
yIenbHasi IPOU3BOAUTENBHOCTE MOXKET OBITh pac-
CYWTaHa OTHOCUTEIbHO MAaKCHMAaJlbHOW BEJIHYH-
HBI pabOTHI cepaLa.

KI'M onenuBanach 1m0 BEJIWYUHE YIEIbHOU
MPOU3BOJUTENBHOCTH, KOTOpasi pacCUMTHIBAIACh
KaK OTHOIIEHHE WHAEKCAa HANpSDKEHUS CTEHKH
JIX x ero macce:

Oz
M 515k (2)

Psing mokasarteneil (yHKIHMOHAIBHOTO COCTOS-
Hust 1 BC JDK paccunteiBanu Ha ocHOBe pa3pado-
TanHOM Hamu monenu JIK [3, 4]. Ananusupoanu
¢paxuto nzrnanus (OU), padoty BeIOpoca (Ag),
TEOMETPHUIO COKPAILLCHHSI B BUIE OTHOILCHHS aM-
TUIATYZ, TUPKYJISIPHOTO U MPOAOJIEHOTO COKpalle-
uust (E,/E,), HanpspkeHue cepieuHol CTEHKH (Cf),
koHeuHbll nuactonmueckuit (KAO) u ynapusii
00BEMBI.

Taoauna 1

IoxazaTrean 6MOMeXaHNKH, yAeIbHOMH MPOU3BOANTEIBLHOCTH MHOKAP/AA JEBOI0 *KeIyI04Ka
U HEeHTPAJILHON reMOIMHAMHMKH Y 310POBBIX JHI NPU (pu3nyecKoii Harpy3Ke

Beanu-
I'pynna A, A, H%ﬁz o2 M, yce 4YHHA
oocae- M, | mk | PH, | E, My | o 10° M. | K10 B ’ YO3, MOK, | K, [narpy3-
zo- Ip. MH % E; OTH. B OTH. OTH. MUH cM a/Mun | % |ku npu
BaHHBIX H el. el. ell. PWC,7
MHH. BT
Cocros- | 128,3 | 56 52,3 19 0,44 487 3,8 1,16 69 61,6 4,2 ] ]
HHUE +2,17| £2,0 | +1, |+0,03| +0,02| +16,3 +0,2 +0,0 +1,8 +1,.2 +0,12
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MOKOH4, 2 5

n=17

H‘i’rmg‘;a 128,3| 220" | 66" | 2,9° | 17" | 1513" | 11,77 | 1,16 | 172" | 776" | 13,3° | 20,3| 1794
AP 14217 14113 | +1,65 | +0,04| +01 | 456 | 0,3 | 006 | +73 | *12 | 08 | £11| +634

*
JI0CTOBEpHOCTH pas3inyKsi OTHOCHTEIBHO cocTosiHus 1okost (p<0,05)
M. — Macca muokapaa JOK, A, — pabora Beibpoca, ®U — dpaxius nsraanus, Eo/Er — cooTHONIEHHE aMIIIMTY L LIHMPKYJIIPHOTO
U IIPOZIOJILHOTO COKpalleHus, 6 - HanpsbkeHue crenku JOK, KJ1O — koneuHo-nuacronuueckuii 0obeM, YO — ynapHblii 00bemM

IMoka3aTenun 6HOMeX2Hl/IKl/I, KOMIICHCAT(O

49 Taéauna 2

i THIepTPOQUH JIEBOTO KeJIy109Ka

M LHEHTPAJIbHOI reMOJIMHAMMKH Y CHOPTCMEHOB NPH (QU3HYEeCKOil HAarpy3Ke

A A 9z,
= OU, | E, | M, | u/™m s
n%an % | E; |orn | 10
el. |B MHH.

I'pynna
oﬁgneﬂo- er"""
BanubIx | 1P

M, | K10
OTH.

Beauu.
HATPY3KHU

npu
PV\PCNO
BT

ox | My | ycc
G, MOK,

K,
J/MuH

Yo, 5

OTH. cM

el MHUH

€.

Cropt-
CMEHEI
0e3 ru-

nep-
TpO(BI/II/I 125,9
MHUOKapza| *
(cocros-

HHE
TIOKOS

n=3

41
12,2

356
+ 13,6

2,04
+0,11

0,34
+0,16

+0,2

1,28

+0,0 35

2,8 3 ,
8| +£0,2

58 5
32 | £

Crnoprt-
CMEHBI
6e3 ru-
nep-
TpO(BI/II/I
MHOKap/a
(pm3mu.

Harpyska)
n=30

1316"
+36,0

125,9

195" | 68,
+2,6 +

+9,6

* *

171
+6,8

251
+8,6

1,27

+0.05 19.8

Cropt-
CMEHBI ¢
rumep-
Tpoduei
MHOKap/a
(cocros-
HHE
TIOKOSI
n=3

188,5
15,6

46
+1,8

0,25
+0,12

343

61,1 | 3,0
1 +12,4

+1,08

+0,1

14 52

1,7 7
0,0 | 408 |+

Crnoprt-
CMEHEI C
THIep-
Tpoduei
MHOKapZa
(pu3mu.

Harpyska)
n=30

1436"
+46

250"
+11,3

76,07
+17

188,5
+5,6

3,2
10,12

13
+0,05

15,7
40,7

94,1"
+3,5

167"
+6,3

275
+7,0

7,6
+0,4

1,38

+0,1 228

* JIOCTOBEPHOCTD PA3IHYHs OTHOCUTEIBHO COCTOstHUS TToKO0st (p<0,05)

PE3YJIBTATBI U OBCYXKJIEHUE

O60011eHne MOMYYSHHBIX JaHHBIX MO3BOJISET
CUMTATh, YTO Y 340pOBbIX Jtojel poct MOK mnpu
®OH npoucxoaut 3a cYeT OJHOBPEMEHHOTO YBe-
muaeHus YO u YCC. Ilpupoct YO Ha BeICOTE
noporosoro ypoBHs ®H B HOopMme B cpenHeM co-
craBisieT 26%, a usmenenue MOK, 3a cuer npu-
pocta YO, coctaBuser 20,6%. OgHOBpeMEHHO
Bo3pactaroT ®U (Ha 27%) U cTeneHb UUPKYISp-
Horo cokpamenus xemynouka (Ey/E;) (ma
52,6%). JlocToBepHOTO W3MEHEHHS KOHEYHBIX
nuactonuueckux pasmepoB JOK Bo Bpems ®OH ne
MPOUCXOANUT W TOITOMY COOTHOIIEHHE M /KO
NpakTH4ecKu He usMensiercs (tabm.l). Pabora,

BhINONIHsAeMas enuuuuel maccel JOK, u ynensHas
OMoMexaHW4yecKass TPOU3BOJIUTEIBHOCTh  IPH
3TOM pe3Kko yBenuumBaercs (B 3,86 pasa u 3 pa3sa,
COOTBETCTBCHHO).

OJIHOBpPEMEHHOE YBEIWYEHUE IOKa3aTeseu
CokpaTtuTenbHol QyHKIMHU, pocT YO mpHu OTCYT-
CTBUM TPHU3HAKOB AWJIATALUK CEPACUHON MOJIO0
CTH, 3HAYUTENILHOE YBEJIWYEHUE MPOU3BOAUTEID
HOCTH MacChl MHOKap/a MO3BOJISAECT CUUTATh, YTO
y 3700poBbIX Jdrofedt u3MeHeHue bC sBusercs
KOMIIEHCATOPHOU pPEaKIUU CEepACUYHON CTEHKH B
otBeT Ha OH.

AHanmu3 KOMIEHCAaTOpHBIX MexaHu3MoB bC y
CHOPTCMEHOB 0€3 TUNepTpOPUH MUOKapAa BbI-
siBuiL, yTo yBenudeHue MOK 3a cuer usmeHeHuUs
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YO cocrapnsier 19,8%. YO yBenmunBaercss Ha
25%, cremenp nMpKyaspHOTO cokpamienus JDK
Ha 50% (pa3HuIa mokaszaTeneil ¢ KOHTPOIBHOM
rpynmnoii HegoctoBepHa, P>0,1). ®U u creneHn
HUpKyJsipHOro cokpamenus npu @H Ttaxxke no-
CTOBEpPHO HE OTIUYAIOTCSA OT aHAIOTHYHBIX MOKa-
Macchl MHOKapaa. B wactHocTH, paboTa e TnHUIIBI
Macchl MHOKapia 1o BEIOPOCY KPOBH YBEIHYUBA-
ercs B 4,7 pasza, a ynenpHas OnoMexaHUYecKas
MIPOM3BOAUTEILHOCTE MHOKapAa - B 3,7 paza. Otu
MOKa3aTeNMd OOJBIIE KOHTPOJBHBIX COOTBETCT-
BeHHO Ha 21,7% u 23%.

YV cnoprcmenoB ¢ runeprpodueii JOK BbIIB-
neHo Oompmiee yBenmmuenne MOK 3a cuer YO,
YeM Yy 3IO0pOBBIX JIOJACH, HE 3aHUMAFOIIUXCS
criopToM (Tabum. 2). DTO CBA3aHO C OTHOCUTEIHHO
6ompmmM (Ha 32,3%) mpupoctom YO. ®pakuus

3aresiel KOHTPOJIbHOM rpymmbl (Tada. 1 u 2). Ot-
HomIeHne Macchl Muokapaa k KJIO He m3MeHs-
eTcsi, 9TO 00yCIIOBIIEHO TIOCTOSTHCTBOM JHACTOIH-
yeckux pasmepoB JUK. Ilpu ananuse sToi rpyn-
Bl CIIOPTCMEHOB OOpamaeT Ha ce0s BHUMaHHE
yBenuueHne paboThl, BBITIOTHAEMONW €IMHUIIEH
W3THAHUSL [IPU 3TOM YyBenuduBaercs Ha 24,6%
BCJIE/ICTBHE YBEIMUEHUS TUACTOIMYECKAX pa3Me-
pos JDK. CHmkaeTcss W CTeneHb IUPKYISIPHOTO
cokpamenusi JDK OTHOCHUTENBHO KOHTPOJILHOM
TPYyHIBl M CIIOPTCMEHOB 0e3 rurepTpodun Muo-
Kapaa (tabm. 1, 2). A, npu pacuere Ha eAUHUITY
Maccel muokapaa JOK ysennumBaercs B 5,2 pasa,
a ynenbHas OWOMeXaHWYeCKas IMPOU3BOIUTEIb-
HOCTb — B 4,5 pa3za. Takoil npupoct nokasarenen
YAETHHON MPOU3BOJUTEINFHOCTH MPEBBIIIIAET HOP-
My Ha 34,7% u 50%, COOTBETCTBEHHO.

Tabnuma 3

Ioka3zaTresn OMOMeXaHUKHU, KOMIIEHCATOPHOM I'UNepTPO( U JIeBOTr0 KeJIyA04KAa U HeHTPaJIbHOM
reMOJMHAMMKH y 00JLHBIX THNIEPTOHNYECKOl 00J1e3HbI0 TPH (PU3NYECKOIl HArpy3Ke

A, A, |03
wk | OH, | E | M, M5
MH % E; OTH.

H el.

l;pylma M

obcaemo- ri‘)’"’
BAaHHBbIX .
MHH.

IHopo-
ro-
BBIH
Ypo-
BeHb
Ha-

rpys-
KH

Ox MJ‘DK

M,. | k16 | 1¢C | vo

OTH. OTH. cM
e, el. MHUH

MOK, | K,
a/mun | %

I'unepro-
HUYECKas
60e3ns |
cT. (coc-
TOSIHUE
TTOKOS1)
n=15

570
+20,0

159,8 | 63
+3,7 | £2,8

52,1+

2,6 0,39
1,36|=%0,033

+0,014

1,36 72
+0,02 +2,0

60,1
+2,12

4,24
+0,17

I'unepto-
HHUYECKas
00J1e3Hb
I cr.
(pw3my.

Harpyska)
n=15

1400"
+51

1,25
+0,04

62,3
+0,95

193"
+10,5

159,8
x3,7

1,36

144" | 735" | 105
+0,04 3 1 | 184

123,3
13,4 +

I'unepro-
HUYECKas
00J1e3Hb
ITcr.
(cocros-
HUE
IIOKOs

n=1

916
+31

40,8

1,4 0,39
+1,15/+£0,035

201,7| 80
+ +0,016

14,2

1,2

+0,0 [

6
+2,1 +

I'unepro-
HUYECKast
00JIe3Hb
Il cT.
(pm3my.

Harpyska)
n=15

2100
+135

1,09
+0,06

482"

210" ,
+0,88

+10,8

2017

1,7
+12,6 +0,028

* *

133 78,5
+4,1 +2,5

10,4"

1,2 84,7
+0,4 +0,07

165 +5,4

J10CTOBEPHOCTH Pa3IHYKsi OTHOCUTEIBHO COCTOSHUS MOKost (p<0,05)

BrusiBiieHO coueTaHuMe BBICOKOH OHMOMEXaHU-
YecKOH MPOM3BOJUTEIBHOCTH MHOKapaa, (husu-
Yeckoi paboToCmOCOOHOCTH, MPHPOCTa aMILIU-
Tyl COKPALICHUSI CEPACYHON CTEHKH (yBeluue-
Hue YO nu MOK) npu ogHOBpEMEHHOM yBeIHUe-
HUM LUPKYJISIPHOTO TUNa cokpamieHus. CrnemoBa-

TEJIbHO, Y CIOPTCMEHOB, KaK M 3J0POBBIX JIFOJIEH,
n3menenue bC sBisercst onHuM 13 3G HEKTUBHBIX
MEXaHU3MOB KOMIIEHCATOPHOM MEPECTPONKH CO-
KpaIlleHUs CEPJICYHOMN CTEHKH.
Bonee neranmpHbIl aHanu3 MopdodyHKIHO-
HaJIBHOTO COCTOSIHMSI CEpALIa y CIIOPTCMEHOB JI0 U
51
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nocine ®H BoigaBui, yto ®H y oaHol yactu
CIIOPTCMEHOB BBI3bIBACT YBEJIUYEHHE II0JIOCTU
JIK, a y mpyrux, Ha060poT, — ymeHbiierne. Ilo-
CIIEJHEE MOXET PAcCMAaTPHBATHCS KaK IPU3HAK
XOpOomIero (YHKIMOHAIBHOIO COCTOSHHUS MHO-
Kapza, TeM Oosee, 4YTO B ITHX CIydasX OTHOCH-
TEJIBHO OOJIBIIE YBEIWYMBAIOTCA U IIOKAa3aTEIH
ero cokparurensHor ¢ynkmmm (OU u cxopocTh
MUPKYJSIPHOTO cokparmeHus). ['oBops 00 amarra-
UM CepAla Y CIIOPTCMEHOB, CIEIyeT OTMETHUTb,
YTO CTENEHb BBIPRKEHHOCTH Tuneprpoduu Ko-
ne0rercss B LIMPOKUX IpeAesax B 3aBHCUMOCTH
oT BuAa cropta. Hampumep, y sun, TpeHupyro-
IIFXCSl Ha BBIHOCTUBOCTD ((hyTOOIMCTHI, JTIeTKOoaT-
JIETHI, TUIOBIEI), THIEpTpodus muokapaa JIK co-
craBimsuia 30-50% B cpaBHEHHMHM C KOHTPOJIBHOU
rpymnmnoil. ¥ ruMHAacTOB CpeAHECTATHYECKUE JaH-
Hele Mk Onm3ku k HopMme. Hamu HE BBIABIEHO
CBSI3U MEXAY MIDK 1 IIOKa3aTeNIsIMU €ro COKpaTH-
TenpHON cnocobHocTH (DU, ckopocTH HHUPKY-
JISIPHOTO COKpAIIEHHsI). DTH MTOKa3aTenn OOJbIIe
3aBUCAT OT OCOOEHHOCTEH TPEHHPOBOUYHOIO pe-
JKUMa M COPEBHOBATEJIBHOTO mepuoaa. B pszme
ciy4yaeB oobeMHbIe mokaszarenn JOK u mokazare-
JM €ro COKPaTUTEIbHOH CIIOCOOHOCTH 3aMETHO
cHmxarotcs Toybko npu @H. OxoKI' nmo3Bomsier
OpU 3TOM BBIIBUTH OCOOCHHOCTH MEXaHH3MOB
KOMIIEHCAIIUM CEPACYHOM MBILIIBI: MPEUMYyIe-
ctBeHHoe yBenuueHue YO wim YCC. Kak moka-
3aJM HAIllM HUCCJICAOBAHMS, BO3MOXKHBI TPH THIIA
KOMIICHCAlIUH:
1) mpeumyuiectBerHoe yBenunuenne YCC,
2) npeumymiecTBeHHOE yBennueHue YO;
3) mpomnopuronansHoe yseandeHue YO u UCC.
Haunbonee paumoHanIbHBIM SBJSIETCS BTOPOM
TUI, KOTOPBIH yYalle BCEro BCTPEYaeTCs Y
CHOPTCMEHOB, HaXO/ILMXCS B XOPOLIEH CHOp-
TuBHOHM (hopme. Ilpu meperpeHnpoBaHHOCTH MO~
nepxkanue nomkaoro MOK ocymecTBisieTcs npe-
uMyiecTBeHHo 3a cueT yBenuueHuss YCC. Cau-
JETEeIbCTBOM CHHMKEHHSI KOHTPAKTHIILHOCTH MHO-
Kapna npu TectupoBanun Ha OH sBnsercs yse-
nudeHue nomnepeyHoro pasmepa JIK B quacrony,
yBenunuenne KCO, cumwxenne U u ammuryast
HUPKYJSIPHOTO COKpAIEHUsI MUOKapAa.
N3yuenne kommneHcatopHoro 3HadeHus bC y
OonbHbIX I'b monTBepkIaeT nmosydeHHbIe JaHHBIC
0 BBICOKOM KOHTPaKTHJIBHOH CIIOCOOHOCTH MHO-
KapAa NpH MaToJIOTUH, CONPOBOKIAIOIIEHCS Te-
perpyskoii JOK nasnenuem. Tak, y 6onbHbIX ¢ I'B
I cT. 3a cuer pocta YO (na 22,3%) MOK yBenu-
yuBaerca Ha 18,4%. YCC Ha BbICOTE IOPOTOBOTO
yposusa ®H yBennuena B 2 pasa (B Hopme B 2,49
pasa). unsaranus nonoctu JIK y 6onbabix ¢ I'B 1
ct. npu ©H He BoriBneHa. ®U u cTeneHp MUPKY-
JSIPHOTO COKpAILEHUs] YBEIWYMBAIOTCSI B MEHb-

IIeH CTeTeHu, YeM Yy 3I0POBHIX Jrozei: Ha 19,2%
u Ha 28%, KaKk W mpHUPOCT pabOTHI BHIOpOCA, BHI-
MTOJTHSIEMOW eAMHHUIICH Macchl MHOKapma (Ha
17,1%), yaenpHOW OHMOMEXaHUYECKON MPOU3BO-
nmutenbHocTd (Ha 14%) (Tabmn. 3), uTo coderaeTcs
c yMmeHblleHHeM TolepanTHocth kK OH (Ha
31,3%).

V 6ompabIx I'b Il cT. mporcxoauT cCHMXEHUE
BCeX MMOKazaresei, xapakrepusyromux bC crenkn
JDK. MOK yBenmunBaercs 3a cuer YO Ha 16,5%,
a mpupoct YO npu 3tom coctasmsger 21,1%. Jo-
CTOBEPHOI0 H3MEHEHUS YAEIbHON IPOU3BOIU-
TENBHOCTH MHOKap/a OTHOCHTEnbHO I cramur g,
3a00JeBaHNsl HE MPOUCXOIUT, XOTS Macca U pa3s
Mepel JOK yBenuuuparorcsi. Coueranue aocrta-
TOYHO BBICOKMX IIOKa3aTeJiel KOHTPaKTHJIBHOCTH
MHOKapJa U COXpPaHEHHE BBICOKOM yAeNbHOU
npousBoautensHocty npu OH nokaseiBaeTt, 4To B
sToit craamu 3aboneBanns KI'M sddextnBHa 1
COOTBETCTBYET XapakTepy HapyLICHUH TIeMOIu-
HaMUK{ U MOPPOPYHKIMOHATFHBIM N3MEHEHHSIM
CO CTOPOHBI cepAeHYHON MBI OCHOBHOM IpU-
YUHOM IpeKpalleHHsi TECTOBOM HATPY3KU Y TaKUX
OONBHBIX SIBISTIOCH PE3KOE TMOBBIIMICHHE ITU(D
A]l, ronoBHas 00Jb, TOJOBOKPYXEHHE, pexKe
6omp B obOnactu cepana. Msmenenane bC y 60mb-
HeIx ['b | u Il c1. mpu ®H moxeT paccmaTpuBaTh-
sl KaK OJJMH U3 MEXaHW3MOB KomneHcauu. Cioaa
otHocutcsa yBennueHne ®U, VO, crenenn nmp-
KYJISIPHOTO COKpAIEHUs] MUOKap/a.

IIpuBeneHHBIE Pe3yIbTaThl UCCIEAOBAHUS OC-
HOBaHbl Ha aHAJM3€ CPEIHECTaTUCTUYECKUX IIO-
kazareneil. Mzyuenue peakuuu JOK na ®H y na-
uuentoB ¢ I'b Il cT. mokasano, 4To B OTAEIBHBIX
CIIydasix MOXET UMETh MECTO PacIIMpeHHe I0JIO0-
ctu JOK, xoropoe mposiBisieTcst y>ke npu MpoBe-
JIeHun jomnoporosoil Harpysku. U u YO npu
®H y takux OOJBHBIX, KaK [IPABUIIO, HE YBEIHYH-
BatoTcs. HaMu mokasano, 4To mogoOHble H3MEHe-
HUSI OTMEYAIOTCsl Y OOJIbHBIX C MOHMXEHHOM TO-
nepanTHOCThI0O K OH M KIMHUYECKMMH TpH3HA-
kaMmu CH. Y 3-x OonpHBIX 3TOH TpyHmbl BHI-
aBieHo ymeHblieHue nojoctu JOK Ha BbicoTe
noporosoro ypoBHsi ®H. OnHako comnocraBieHue
Toro ¢axra ¢ JPYTUMH IIOKa3aTelsIMH KOH-
TPAaKTWIBHOTO COCTOSIHUSI MHOKapAa He IMoJ-
TBEPXkKAaeT ero (yHKUUOHAIBHOW 3HAYUMOCTH.
MoXHO mojaraTb, YTO IMPH 3HAYUTEILHOM YBe-
mmueann  YCC  BO3HHMKAOT (DYHKIHMOHAJIbHBIE
TPYAHOCTH [y OOECTeYeHHUs] MOJHOLEHHOTO
nuacronuueckoro HanonHeHus JUOK, uro u npu-
BOIUT K HEKOTOpPOMY ero ymeHblieHuio. Kowm-
NeHcalus BHIOpOCa MPU ATOM OCYIIECTBIIACTCS HE
3a cyetr Mexann3Ma dpanka-CrapiuHra, a BCie-
ctBue Ooznee mnonHoro omnopoxuenus JDK u
ymenbienus KCO.
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BbIBO/IbI HHUSI JIEBOTO KenyJouka. Takas OMOMEXaHUKa
COKpAIICHUs CEPJIEYHON CTEHKU COOTBETCTBY-
€T TOJIEPAHTHOCTH K (PU3UYECKON Harpys3ke H
(YHKIIMOHATBEHOMY PE3epBY cepala

. AHanmm3 OMOMEXaHWKH COKPAIICHUS BO BPEMS
(m3UYeCcKOi HAarpy3KH MO3BOJHI YCTAaHOBHTB,
9T0 Hambojee WHOOPMATHUBHBIMH IIOKa3aTe-
IIMU  (QYHKIHOHAJIFHOTO COCTOSIHHS Cepiia
SIBJISTEOTCST CTETIEHb MPUPOCTa (pakIuyd W3THA-
HUS, yIAPHOTO 00beMa M yBEIHMUEHUE ITHPKY-
JISIPHOTO COKPAIIEHHUS JIEBOTO JKeIyJ0uka (H3-
MEHEHHE T€OMETPHUMU COKPAILECHUS JKEIIyI04YKa
0 TUPKYJISIPHOMY THITY).

1. Uzyuenne runeprpopum w  mOKazaTenel
(YHKIIMOHAIBHOTO COCTOSIHUS CepIla B yCIo-
BUSAX JTO3WPOBAaHHOW (DU3MUECKON HArpy3KH 3
MO3BOJISIET OIIEHUTh WX KOMIIEHCATOPHOE 3Ha-
YeHHe TpPU OTIENBbHBIX BHIAaX CEPIEYHO-
COCYJMCTOM MaTONOTUH.

2. Haubonee > dhexkTuBHON sBIISIETCS KOMIICHCA-
TOpHAs IepecTporika OMOMEXaHUKH COKpaIle-
HUS TI0 TUIy YBEJIWYEHHUS yIapHOTO oO0beMa
MPH OJAHOBPEMEHHOM TIOBBIMIEHUHN (PAKIIH
W3THAHWS U CTENEHH IUPKYISIPHOTO COKpaIle-
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OI[IHKA KOMIIEHCATOPHOI TIINEPTPO®II MIOKAPJA 1
IHOKA3HHUKIB ®YHKIHIOHAJIBHOI'O CTAHY CEPLA B YMOBAX
JO30BAHOI'O ®I3UYHOI'O HABAHTAKEHHA

B.M.Koeanenko
Iactutyt kapaiosnorii im. M. JI.Ctpaxxecka AMH Ykpainu, Kuis

PE3IOME

Ha ocHOBI 1TaHnX KIIIHIYHOTO OOCTEXEHHS Ta exokapiiorpadii BuBueHe QyHKIiOHAIbHE 3HAYEHHSI KOMIIEHCa-
TOpHOI TinepTpodii Miokapia B yMOBax TECTiB 3 (Hi3MUHMM HaBaHTAXKEHHSM y IMPAKTUYHO 3I0POBUX HETPEHOBA-
HHX 0Ci0, CIIOpTCMEHIB 3 TinepTpodi€eio Miokapaa JIiBOro HITyHOUKa Ta 0e3 Hel, XBOpUX Ha TillepTOHIYHY XBOPOOY
pi3HMX craniil. OOrpyHTOBaHO BUKOPUCTAHHS MOKa3HHUKIB KOMIIEHCATOPHOI rineprpodii Miokapaa 1is 1iarHOCTH-
KU CEpLEBOI HEOCTATHOCTI.

K/TIOYOBI CJIOBA: tineptpodis Miokapay, pyHKIIOHATBHAN CTaH ceps, (i3ndHe HaBaHTAXKXEHHS, CepIIeBa
HEJOCTATHICTb
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THE ESTIMATION OF COMPENSATORY MYOCARDIAL
HYPERTROPHY AND FUNCTIONAL CARDIAC STATE UNDER A
DOSED PHYSICAL LOAD

V.M. Kovalenko
The Strazhesko Cardiology Institute, MAS of Ukraine, Kiev

SUMMARY

On the basis of the data of clinical examination and echocardiography was studied the functional significance
of compensatory myocardial hypertrophy under conditions of physical load test of sportsmen with myocardial hy-
pertrophy of the left ventricle or without it and patients ' 53 different stages of arterial hypertension. The usage of
compensatory myocardial hypertrophy indices for diagnc....s of the heart failure was grounded.

KEY WORDS: myocardial hypertrophy, functional cardiac state, physical load, heart failure
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SUMMARY

The study of the vegetative status influence on neurohumoral and electrophysiological effects of nonselective
beta 1,2 — propranolol blocker was the aim of our work.. 13 healthy volunteers at the age of 24+4 years participat-
ed in the study. A dose of propranolol made up 0.8 mg/kg per os. The HRV study was performed on the basis of
5-min ECG recordings which were made in supine and upright postures before and 90 min after a single pro-
pranolol intake. According to the frequency spectral HRV indices that were fixed in supine posture before prepara-
tion intake, all theexamined volunteers were divided into two groups with prevalence of sympathetic (LF/HF>1,
group A) and parasympathetic (LF/HF<1, group B) activity. According to the HRV recordings in supine posture
the vagotonic effect of the preparation was observed in group A and sympathotonic in group B. In supine position
slow-down of the atrial conductivity caused by propranolol was more acute in group B. The neurohumoral and
electrophysiological effects of the preparation were less acute when the volunteers were in upright posture. So the
dependence of the propranolol effects on the initial neurohumoral regulation status was shown.

KEY WORDS: heart rate variability, vegetative nervous system, active tilt-test, propralolol, electrophysiology

INTRODUCTION

The adaptation of the sinus node and the car-
diovascular system as a whole to variable condi-
tions of the environment and proper organism is
mostly provided by the autonomic nervous system
(ANS). One of the best noninvasive methods for
studying the heart rate autonomic regulation is
power spectrum analysis of heart rate variability
(HRV) [23]. This method allowed to visualize
heterogeneity of the normal subjects population
and revealed several types of the heart rate auto-
nomic regulation in resting conditions. Zhemaitite
et al. [27] distinguished two extreme types with a
maximal sympathetic or parasympathetic activity
and three intermediate types. In [14], two types
with sympathetic or parasympathetic prevalence
were considered.

Taking into account the heterogeneity of the
healthy humans population an aspect to be clari-
fied is how one or the other initial state of auto-
nomic regulation modifies the effects of pharma-
cological substances tropic to ANS. The class of
tropic to ANS drugs being widely used worldwide
is beta — adrenoblockers. According to [1, 12, 20,
22] at the present time beta — blockers are the
drugs to have the ability to diminish the number
of sudden death cases and to increase the life
quality in various groups of patients.The mecha g4
nisms of this beneficial effect are not clearly un
derstood since beta — blockers in doses used in
most clinical trials are only weakly effective
against stable ventricular arrhythmias. In [19, 21],
the ability of this class of drugs to increase
HRV in cardiac insufficiency patients and in
healthy subjects was shown other works. [8, 18,
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25] revealed the beta — blocker feature to normal-
ize the balance between sympathetic and para-
sympathetic influences not only by lowering the
level of sympathetic cardiac stimulation but also
by increasing the level of vagal cardiac inhibition.
Thus, beta — blockers alter the outflow of both
branches of the heart rate autonomic regulation.
Melezhik et al. [14] have examined the effects of
a single beta 1, 2 — adrenoblocker propranolol
intake on the ANS activity in normal subjects
how the initial state of the heart rate autonomic
regulation modifies the propranolol neurohumoral
and electrophysiological effects under the orthos-
tatic stress.

Determination of concepts

The variations in heart rate can be divided into
three main spectral components: very low fre-
guency (VLF), low frequency (LF) and high fre-
guency (HF). A high frequency component (0.15-
0.4 Hz) is generated by modulations in vagal
nerve activity. Most investigators agree that the
power of the HF band reflects vagal modulations,
when expressed both in terms of absolute power
and in normalized units [3]. At the same time
there are certain disagreement according to phys-
iological interpretation of the low frequency band
(0,04 — 0,15). Thus, the LF component is consid-
ered by some investigators as a parameter includ-
ing both sympathetic and vagal influences where-
as by other ones only as a marker of sympathetic
modulations [13, 23, 26]. Most investigators
agree that when expressed in normalized units,
the LF power mostly reflects sympathetic outflow
[15]. Taking into account the forgoing, in [14]
and in the present work the normal subjects under
study were divided into groups in terms of the
guantitative prevalence of either HF or LF band
expressed in normalized units. The group of nor-
mal subjects having in the baseline the LF power
portion exceeding 50% (LF/HF>1) was referred
to as the group with initial prevalence of sympa-
thetic rhythmic activity (group A). The group
with  HF power portion exceeding 50%
(LF/HF<1) was designated as the group with ini-
tially predominant parasympathetic rhythmic ac-
tivity (group B). The groups described should not
be identified with sympathotonia and vagotonia,
because all LF/HF values in both groups were
within the normal range.

MATERIALS AND METHODS

13 volunteers (10 female and 3 male) aged be-
tween 20 and 28 years were included in the study.
All of the subjects were healthy as determined by
their medical history and a brief examination;
none received any medications. The subjects gave

having different initial states of the heart rate au-
tonomic regulation. It was found that in the su-
pine position the drug resulted in a predominant
increase of rhythmic activity of the initially de-
pressed branch of ANS. Thus, in subjects with
initially prevailing sympathetic activity the drug
led to n. vagus activation while in subjects with
predominant parasympathetic outflow sympatho-
excitation was observed.

The objective of the study was to examine
informed consent, and the study was approved by
the local ethical review board. Subjects were in-
structed to abstain from smoking or coffee and
alcohol consumption for 24 h before the study.
All recordings were made in a certain time in the
morning in quiet surroundings.

The recording protocol:

e st stage

o 5-min rest in supine position

o 7-min ECG recording in supine position
and free breathing

o Active assuming of an upright posture 99

o 7-min ECG recording in upright posi-
tion and free breathing

o  One-time intake of 0.8 mg/kg per os of
nonselective beta 1,2 — adrenoblocker

propranolol
o 90-min break
e 2nd stage

o 5-min rest in supine position
o  7-min ECG recording in supine position
and free breathing
o  active assuming of an upright posture
o 7-min ECG recording in upright po-
sition and free breathing
Heart Rate Variability Analysis
The HRV parameters were obtained with
software “CardioLab 2000” using time and fre-
guency domain methods. All HRV parameters
were evaluated in compliance with the recom-
mendations of the Task Force of the European
Society of Cardiology and North American Socie-
ty of Pacing and Electrophysiology (1996) [23].
The variables were calculated on the basis of 7 —
min ECG recordings. The data obtained on the 1st
and 7th min of the recordings were not used for
calculation. The first minute was considered as
the time for accommodation of the subjects to the
new situation and the 7" minute was used for BP
measuring, i.e. HRV was obtained on 5-min ECG
intervals.
The HRV variables analyzed were the follow-
ing:
¢ mRR, ms - mean RR interval
e Total Power, ms®> — variance of all RR inter-
vals
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e VLF, ms® - power in the very low frequency
range (0,003-0,04)
e LF, ms® - power in the low frequency (0,04 -

0,15 Hz)

e LFnorm, % — LF power in normalized units:

LF/(Total Power - VLF)e100
e HF, ms? - power in the high frequency range

(0,15-0,4 Hz)

e HFnorm, % — HF power in normalized units:

HF/(Total Power - VLF)e100
e LF/HF - ratio LF[ms®[/HF[ms?]

The two normalized parameters LFnorm and
HFnorm were not analysed because they provide
essentially the same information as the ratio
LF/HF [23, 7].

Obtaining the Electrical Phase Structure of
the Heart Cycle

The parameters of the electrical phase struc-
ture of the cardiac cycle calculated were the fol-
lowing: P wave (ms), QT segment, interval QT
(ms) and interval TP (ms).

Stratification of the subjects under study

According to the frequency spectral compo-
nents obtained in the baseline the volunteers
were divided into 2 groups:

e Group A (LF/HF>1)
e Group B (LF/HF<1).

The subjects with LF/HF = 1 were randomly

included into one of the groups. Group A

consisted of 6 subjects and group B included 7
individuals.

Physiological background of such a division
laid in M. Pagani’s [17] conclusion that instanta-
neous balance between sympathetic and vagus
nerve activities could be captured by means of
LF/HF ratio. The groups described should not be
identified with sympathotonia and vagotonia, be-
cause all LF/HF values in both groups were

within the normal range.

Statistical Analysis

The data obtained were analyzed using para-
metric and non — parametric methods. All param-
eters evaluated were expressed as mean and
standard deviation. The significance of differ-
ences between baseline vs propranolol was evalu-
ated by Wilkoxon T test. For statistically signifi-
cant variations 95% confidence interval was pro-
vided.

RESULTS AND DISCUSSION

The results obtained suggest that the neuro-
humoral and electrophysiological effects of pro-
pranolol under the orthostatic stress were deter-
mined by the initial prevalence of the sympathetic
or parasympathetic ANS branch in the subject
under study (tab.).

Table
Selected frequency domain measures of HRV and ECG intervals in %roup A and B on the
two stages of the experiment. Values are means + SE
Stage 1
Variable Group A Group B

Supine posture Upright posture Supine posture Upright posture
TP (ms®) 2807766 26421685 4787%998 32781974
VLF (ms®) 7011291 8391280 11721256 9731226
LF (ms®) 10441388 1209£320 1084%330 1168%£183
HF (ms®) 6061222 5231228 23951498 849+393 *
LF/HF 1.753%0.09 4.38%0.84 0.49£0.10 3.35£0.98 *
MRR (ms) 775166 633144 * 783+42 620+20 *
P wave (ms) 102+2 9215 100£2 90+4 *
PO segment (ms) 4418 48410 41415 49410
Interval QT (ms) 354%7 338%17 364%11 33317
Interval TP (ms) 214%7 15526 * 218+11 149+25

Stage 2
Group A Group B

Supine posture Upright posture Supine posture Upright posture
TP (ms®) 5079%1457 28281511 11994+3775 3448£726 **
VLF (ms®) 8971236 14931301 24641624 T 1566%350
LF (ms®) 1083%252 1155+218 3502+1285 T 1350%242
HF (ms®) 278711002 T 233140 ** 572411969 T 536%£193 **
LF/HF 0.61+0.13 T 4.8810.34 ** 0.591+0.04 3.73X0.93 **
MRR (ms) 1050%51 T 852F16 974%139 T 8341211 *
P wave (ms) 10213 8614 110+6 § 93F£10 **
PQ segment (ms) 55+6 7148 1 46121 58+19
Interval QT (ms) 402+11 381+14 38316 T 353110 **
Interval TP (ms) 458141 t 314129 F 434138 332114 F*

1, * - the differences vs supine posture before the medication intake are significant (p<0,05)
T - the differences vs upright posture before the medication intake are significant (p<0,05)
** - the differences vs supine posture after the medication intake are significant (p<0,05)




Supine position

In response to a single propranolol intake the
total power of the neurohumoral regulation (TP)
showed a significant increase in group B (p<0,05)
and tended to augmentation in group A (Fig. 1).

At the same time the mechanisms of TP
growth in groups under study were totally differ-
ent. All subjects from group A showed an aug-
mentation of HF power and the reactions of the
LF domain exhibited individual discrepancies

the average by 1.36 times (p<0.05) in group F5g

andby 1.24 times (p<0.05) in group B). It wa
accompanied by ECG intervals prolongation. The
duration of the TP segment appeared to be the
most variable interval in both groups (it was
lengthened by 2.14 times (p<0.05) in group A and
by 1.99 times (p<0.05) in group B). The prolon-
gation of the QT interval was less pronounced (by
1.14 times (p<0.05) in group A and by 1.05
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(reduction of LF for 3 subjects and augmentation
for 3 ones). In group B the effect was just the op-
posite, i.e. LF power increased and HF power
showed individual changes (excitation of HF for
4 subjects and slight decrease for 3 ones). As a
result of the above — described alterations in au-
tonomic activity the LF/HF ratio was brought up
to the 0.6 value in both groups (Fig. 2).

The mean duration of the heart cycle (Fig. 3)
was prolonged by propranolol in both groups (on
(p<0,05) times in group B). Almost no change in
the P wave duration was noted in group A, while
in group B it was extended on the average by 1.1
(p<0,05) times. In five out of seven persons of
group B the P wave exceeding the 100 ms value
was obtained; in one case the P wave was also
split. PQ segment duration showed a tendency for
prolongation in both groups but it was statistically
insignificant.
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Fig. 1. VLF (ms?), LF (ms?) and HF (ms?) domain powers of spectrum of RR intervals variability at two stages of the experiment in group
with initial sympathetic (first graph) and parasympathetic (second graph) prevalence in supine and upright postures.
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Fig. 2. Changes of LF/HF index in every individual from the group with initial sympathetic (solid black line) and parasympathetic pre-
dominance (dash gray line) in supine and upright postures at two stages of the experiment
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Fig.3. Electrical phase structure of the heart cycle (P wave (ms), PQ segment (ms), QT interval (ms), TP interval (ms))at two stages of the
experiment in group with initial sympathetic (first graph) and parasympathetic (second graph) prevalence in supine and upright

postures

Active tilt — test

Active tilt — test at both stages of the experi-
ment led to a reduction of TP in both groups (fig.
1). It should be noted that the TP lowering in both
groups was more expressed under propranolol
(stage 2) than at stage 1. The TP reduction in
group B at both stages of the experiment exceed-
ed the TP drop in group A.

At stage 1 the TP fall in both groups was pro-
vided by a significant lowering of the HF — pow-
er, which was accompanied by a slight increase in
LF band. The rates of changes in sympathetic and
parasympathetic activity in group A appeared to
be almost equal (LF power was increased by 1.16
times and HF was decreased by 1.16 times). In
group B the HF power reduction was more pro-
nounces than the LF band growth (LF power was
increased by 1.08 times and HF was reduced by
2.8 times (p<0,05)).

Under propranolol the regulative systems re-
sponse to the orthostatic stress was modified in
both groups. LF power in group A was augment-
ed only by 1.07 times while a well pronounces
decrease in HF — power was observed (on the av-
erage by 11.96 times(p<0,05)). In group B both
LF and HF power were reduced in the upright
position (by 2.59 and 10.68 (p<0,05) times re-
spectively). According to our findings, at both
stages of the experiment the supine posture in
group A and B was characterized by a wide dis-
persion of VLF, LF and HF values. After assum-
ing the upright posture the powers in all the do-
mains in the two groups tended to the same val-
ues. In both groups orthostatic LF and HF power
values at stage 1 appeared to be close to those
obtained at stage 2. At the same time orthostatic
VLF power values at stage 2 exceeded those ob-
tained at stagel.

Active tilt test at both stages of the experiment

57

was accompanied by shortening of the heart cycle
duration (Fig 3). Orthostatic mRR values in group
A and B were close to each other. The mRR dura-
tion in the upright posture at stage 2 exceeded the
orthstatic mRR value at stage 1 in both groups,
which was due to the negative chronotropic ac-
tion of propranolol. At both stages of the experi-
ment in both groups standing up was accompa-
nied by shortening of most of ECG intervals. In
all cases a most pronounced decrease was ob-
served in the TP segment duration (segment TP
was reduced by 1.38 times (p<0.05) in group A
and by 1.46 times (p<0,05) in group B at stage 1
and by 1.46 times in group A and 1.31 times
(p<0.05) in group B at stage 2). The shortening of
interval QT was less pronounced. The P wave
duration was reduced by 1.11 times in both
groups at stage 1 (in group B p<0.05) and by 1.19
times in group A and 1.18 times (p<0.05) in
group B at stage 2. The elements of the intra -
atrial blockade observed in group B under pro-
pranolol in supine posture completely disap-
peared after assuming the upright posture. PQ
segment tended to be prolonged under active tilt
test in both groups, but this prolongation was in
all cases statistically insignificant.

Our study indicated that the heart rate regula-
tory systems response to pharmacological beta 1,2
— adrenoreceptor blockade is basically determined
by initial prevalence of sympathetic or parasym-
pathetic activity. The increase of the total power
of the neurohumoral regulation under propranolol
in supine posture described in [5, 9, 18, 21], in
our experiment was accompanied by redistribu-
tion of the autonomic activity with a predominant
activation of the initially depressed ANS branch.
Thus, in group A we observed a vagotonic effect
of propranolol which was also described in [21,
25] and revealed the ability of the drug to in-
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crease sympathetic rhythmic activity in group B.

The TP growth under propranolol was ccom-
panied by an extension of RR — intervals shown
in many previous works [9, 25]. In both groups
the bradicardial effect was chiefly provided by
the electrical diastole prolongation. The bradicar-
dial effect was more pronounced in group A,
which could be accounted for as a result of the
predominant n. vagus activation observed in this
group. More pronounced bradicardial beta —
blocker effect in conditions of initially high sym-
pathetic tone was also described in previous
works [18].

Alterations in the P wave duration exhibited
some discrepancies between groups A and B.
Thus, an expressed P wave lengthening described
2 to the one observed under active tilt at stage 1.
The above reasoning may indicate that in upright
posture both the sympathetic and parasympathetic
outflow were not affected by propranolol influ-
ences.

At stage 1 active tilt test in both groups was
accompanied by an increase of sympathetic and
decrease of parasympathetic activity as it was
shown in [16, 24]. In group A as in [11] the
changes in LF and HF power occurred in opposite
directions but they were almost equal while in
group B a predominant decrease in HF power
with LF remaining unchanged as in [2] was ob-
served. Nonselective blockade of beta 1,2 — adre-
noreceptors as in [6], eliminated low frequency
increases with standing in both groups and while
the HF power decrease became more pronounced.

According to the forgoing in upright posture
LF and HF power observed at stage 1 and 2 were
almost equal in groups A and B. At the same time
in all subjects under study the mean value of RR
duration and VLF power in upright position at
stage 2 significantly exceeded those obtained at
stage 1. This finding indicates that under orthos-
tatic stress the new level of neurohumoral regula-
tion that was induced by propranolol and initially
provided by reactions of the autonomic nervous
system was maintained mostly by humoral regula-
tory systems.

Tachicardial orthostatic reactions similar to
the above — described bradicardial propranolol
effect was mainly provided by corresponding
changes in the electrical diastole duration. All
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BILIUB THJAUBIAYAJIBHUX OCOBJIMBOCTEN BEIETATUBHOI
PEIVJISAIII CEPHEBOIO PUTMY HA HEWPOI'YMOPAJIBHI H
EJEKTPO®I3IOJOITYHI E@OEKTH TPOITPAHOJIOJNY

O.1I1. Menesxcux, I'.C. Icacea
XapkiBcbkuil HallioHATEHUH yHiBepcuTeT iM. B.H. Kapa3zina
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PE3IOME

Mertoro gociimKeHHsT OyJI0 BUBUYEHHS BIUIMBY ITOYaTKOBOTO BETETATUBHOTO CTaTyCy Ha HEHMPOTyMOpalbHI Ta
eneKkTpodizionoriyai eQeKTH HecelleKTUBHOTO Oeral,2 — Giokaropa mpompaHoiona. Y JOCIiIKeHHI NpHiMai
yuacTh 13 3m0poBux 10OpoBOMBINB ¥ Bili 24+4 pokiB. BuBuenns BapiabenmsHOCTI cepueBoro purMmy (BCP) npo-
Boaminocst Ha ocHOBi 5 — xBwmHHNX EKI' (parMeHTiB, 3anucaHux B TOPH30HTAJIHHOMY ITOJIOKEHHI Ta B yMOBax
aKTHUBHOI OPTOCTATHIHOI MpodH 10 Ta yepe3 90 XB. Mics 0JHOPA30BOTO MPHIOMY IporpanHoona. JJo3a nmpemapa-
Ty ckrmanana 0.8 mr/kr per 0S. Ha ocHOBI ciekTpanbauX moka3HukiB BCP, 3adikcoBaHNX y TOPH30HTAIEHOMY ITO-
JIOXKCHHI 10 TIPUIOMY TIpernapary, yci JOCTiHKyBaHi Oyiy po3AifieHi HA 2 TPYIH 3 MepeBaKaHHAM CHMITATHIHOI
(LF/HF>1, rpymma A) ta mapacumnarngsaoi (LF/HF<1, rpymma B) aktusnocrti. Ilix wac 3amicy BCP y ropusonTa-
JHFHOMY HOJIOKEHHI y rpymi A OyB 3adikcoBaHMIA BarOTOHIUHMIL , a B Tpyni b — cummaToToniuawmit edekt npenapa-
Ty. Y rpymi b 30inpmienns TpuBanocti 3yo1st P Oyio 6inpm Bupakenum. I1ix yac oproctaTigHOI podu sIK HEHpoO-
TYMOpaJIbHi, TaK i enekTpodizionoriuni edektu mpemnapaty Oyiarm MEHIT BUpaXeHUMH. TakuM 9uHOM, OyIa moKa-
3aHa 3aJIEeXKHICTh €()EeKTiB IPOIPAHOIIOIIA Bl TOYATKOBOTO CTaHY HEHPOTYMOPAIBHOI PeryIIsiii.

K/TIOY0BI C/IOBA: BapiaGenpHICTh CEpILEBOI0 PUTMY, BETETaTHBHA HEPBOBA CUCTEMA, aKTUBHA OPTOCTATH-
YHa 1po0a, IPOIIPAHOIION, eNeKTPOoQizionoris

BJIUSHUE WHIUBUAYAJIBHBIX OCOBEHHOCTEH BEIETA-
TUBHOM PEIYJISAIIUU CEPIESIOI0O PUTMA HA HEHPO-
I'VMOPAJIBHBIE MU 3JSJIEKTPO®PU3ZHOJOI'MYECKHUE J2SPDEKTHI
ITPOITPAHOJIOJIA

E.II. Menexcuk, A.C. Hcaesa
XapbKoBCKHI HallMOHANbHBIN yHUBepcuTeT uM. B.H. Kapasuna

PE3IOME

Lenpto nanHON pabOTHI OBUIO M3YYEHHE BIMSHUS HCXOJHOTO BEI€TATUBHOTO CTAaTyca Ha HEHpOryMOpallbHbIE U
anekTpoduznonornueckre 3G ¢GeKTrl HeceleKTHBHOro Oeral,2 — Oiokaropa mpompaHonona. B nccnenoBanun
NpUHAMAIH ydacTtue 13 310poBbIX 10OpoBobIEeB B BozpacTe 2414 ner. M3ydyeHne BapnabenbHOCTH CEPAECIHOTO
purma (BCP) mpoBoaminocs Ha ocHOBe S5-MUHYTHBIX DKI' (hparMeHTOB, 3alMCaHHBIX B TOPU3OHTAIIEHOM ITOJIOXKeE-
HHUHY U B yCJIOBHSX aKTHBHOW OPTOCTATHYECKOH MpoOBI 10 U uepe3 90 MUH mocie 0HOKPAaTHOTO IpHeMa Ipompa-
HoJoxa. JJo3a mpenapata cocraBisiia 0.8 Mr/kr per os. Ha ocHoBaHWM cniekTpanbHBIX Tokasareneii BCP, 3aduk-
CHPOBAHHBIX B TOPH30HTAIEHOM IOJIOXKEHHH JI0 TIpHEMa Ipenapara, Bce o0ciIeoBaHHbIe ObUTH pa3JiesieHbl Ha 2
rpymmsl ¢ npeobnagararem cummatmdeckoit (LF/HF>1, rpymma A) m mapacumnarundeckoit (LF/HF<1, rpynma b)
aktuBHOCTH. [Ipm 3amcu BCP B ropu3oHTabHOM MOJIOKESHUU B TPyIIe A OBUT OTMEYEH BarOTOHHYSCKUH 3 (-
¢exT mpenapara, a B rpynne b — cuMmnaroronnueckuii. B rpymme b yBenmmuenne npopomkutensHocTH 3yoma P
6b110 Gostee BhIpaskeHHBIM. [Ipn mepexone oOcienyeMbIX B BEPTUKAJIBHOE IMOJ0KEHHE KaK HEHpOryMopaibHBIE,
TaK M 3eKTpodusnonorndeckue 3hdexTsl npemnapara OblIIM MeHee BEIpaKeHHBIMH. TakuM oOpazoMm, ObuIa MOKa-
3aHa 3aBUCUMOCTD 3(p(HEeKTOB MPONPaHOIIOTA OT HCXOTHOTO COCTOSHUS HEHPOTYMOPAIbHON PETYIISIHN.

K/TIOYEBBIE C/IOBA: BapnabenbHOCTh CEpCYHOTO PUTMA, BETeTaTHBHAS HEPBHAS CHCTEMa, aKTUBHASI Op-
TOCTaTHYeCKas Ipooa, MPOIPaHOIIOIN, SIEKTPOPHU3NOTIOTUSL

VIIK: 615.217.3

HEWPOT'YMOPAJIBHBIE D®®EKThI METOKJIOIIPAMHAJIA

C.H. anuyk, B.b. Kykoea, U.A. bonoapenxo, E.H. Ilacvko, U.B. Conoevesa
XapbKOBCKUI HalMoHaNbHbIN yHUBepcuTeT uM. B.H. Kapasuna

PE3IOME

C uncmonb30BaHMEM TEXHOJOTMH BapuabenbHOCTH cepiaedHoro purMa (BCP) m3ydensl HeliporymopaibHBIE
s ekt MeTokIompamMuaa y 18 3M0poBBIX TOOPOBOJBIEB B YCIOBHSIX OCTpOH (hapMakoIOrmuecKoil MpoObl.
YcTaHOBIIEHO, YTO METOKJIONPAMHUJ CHHYKAeT OOIIYI0 MOITHOCTh HelporymopanbHoi perynsaiuu (HI'P) B 60ib-
el Mepe 3a cyeT MOJaBJICHHUS CHMITATHYECKONW aKTHBHOCTH W B MEHBINEH - mapacuMnarndeckoil. CTerneHs BO3-
JeficTBUS mpenapaTa Ha moka3aTtenn BCP onpeznemnsiiach MCXOTHBIM CHMITaTO-BaralbHBIM OanaHcoOM 00cienoBaH-
HeIX. He oOHapyXeHO BIMSHHS METOKJIONpaMHIa Ha HalpaBJIEHHOCTh peaknuii mokasateneid BCP B opTocrase.
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JelicTBue npenapaTta OrpaHUYUBAIOCH 00JIEe 3HAUNMBIM YMEHBIICHUEM BKJIA/la B PErYIATOPHBIC MEXAHU3MBI T1a-
pacuMIIaTHIECKOH COCTABIIAIONIEH CO CIBUTOM BETETaTHBHOIO OanaHca B CTOPOHY CUMIIATHKOTOHUH, BHE 3aBUCH-
MOCTH OT €r0 MCXOZHOTO COCTOSIHUSL. BBISBICHHAsI MHOUBHUAYaIbHOCTD PEAKIN HEHPOPETyISITOPHBIX CHCTEM Ha
METOKJIONIPAaMHJ] TPEIIONIAracT €ro MpeaBapUTENIbHOE TECTHPOBAHHE B OCTPOH (hapMakoiorHueckoil mpobe, a
ONTHMAJIBHBIA MEHEKMEHT MaleHTa TpeOyeT IIIaHUPOBAHMS 1036l M CXEM Ha3HAuCHHMS Ipernapara.

K/IFIOYEBBIE CJ/IOBA: ueliporymMopanbHas peryisiiys, BapuaOelbHOCTh CEPIeYHOr0 PUTMa, METOKJIONpa-

MU

BBEJIEHUE

B mocneanee Bpemst cTainu MOSBISATHCS COO0-
HICHUS] O Pa3BUTHU KapAHOBACKYJSPHBIX MOO0Y-
HBIX 3(dekToB Ha QoHEe MpUMEHEHHs MPOKUHE-
TukoB [1, 2, 5]. IMEHHO B CBSI3U C BBISIBICHHBIM
npoaputMoreHHeM 3¢ dexrom B 2000 romy FDA
3ampeTusia ucnonb3oBaHue Ha poiHke CILIA Ho-
BOTO0 TMPOKHHETHKA Hucanpuaa (Mpormyabcuia).

CpCI[I/I BO3MOKHBIX MCXAaHU3MOB pPAa3BUTUA Kaf 61

JUOBACKYJSIPHBIX ~ OCJIOKHEHHH  00CyXIaeTc
CIOCOOHOCTDh MPOKWHETHKOB OJIOKUPOBATH BHYT-
puKiIeTouHbIi TpaHcnoptT Kanus [4]. He uckiro-
YEHO U BIMSHHUE JAHHOIO KJacca MpenapaTroB Ha
HI'P cepneunoii pestensHoctu [3]. Uccnenona-
HUE BIIMSHMS METOKIIOIpaMuia, KIaCCUYECKOTO
IIpeACTaBUTEN NpokuHeTHKOB, Ha HIP ¢ wc-
nosp3oBaHueM TexHojoruu BCP He mnpoBoau-
JIOCB.

Llenpto paboOTHI SIBUJIOCH YCTaHOBICHHE O0-
IIMX 3aKOHOMEPHOCTEH W WHAMBHUIYaJIBHBIX OCO-
oennocteit uamenenuit HI'P y 3mopoBsix 100po-

BOJIBIICB IO BJIUAHUCM NPCACTABUTECIIA IIPOKHUHC-
TUKOB MCTOKJIONIpaMuaa Ajid CO3JaHUuA YCJIOBI/Iﬁ
UxX Hanbojee PallMOHAJIILHOTO KIIMHUYCCKOT'O Ipu-
MCHCHHU.

MATEPUAJ U METOJbI

UccnepoBanus npoBeaeHsl Ha 18 mpakTuyec-
KH 3JI0POBBIX JOOPOBOJIBLIAX MOJIOJIOTO BO3pacTa
(20£2,5 rona). Cpenut HUX — 6 My 4HH 1 12 KeH-
e, KOHCTUTYIMOHANBHBIC NaHHBIe 00 o0cie-
JIOBaHHBIX TpejcTaBicHbl B Ta0u. 1. ITo pocty u
BECy TPYIIIbI MY)KUUH W KCHIIWH OBUIH MPaKTH-
YECKU OJIMHAKOBBIMU. APTEepUaIbHOE JaBICHUE Y
BCeX 00CJIEeIOBAaHHBIX COOTBETCTBOBAJIO BO3PACT-
HeiM HOpMaM. Cpemuue CAJ[ u A/l Obuin He-
CKOJIBKO HIDKe y keHmmH u cpenuss YCC — y
MYy>XUdH. M3ydeHHbIe KOHCTUTYIIHMOHAJILHBIC IIO-
Ka3aTeldu B BBIJICICHHBIX T'PYINAX OMHUCHIBAIUCH
3aKOHOM HOpMaJIbHOTO pactpeneicaus. Cdop-
MHpPOBaHHAsl TPYIa MO KOHCTHTYIIMOHAIBHBIM
XapaKTePUCTUKaM Oblla JOCTATOYHO OJHOPO/I-
HOM.

Ta6auna 1

KoHcTUTYyIMOHA/IbHBIE 0COOEHHOCTH 00C/IeI0BAHHBIX 100poBoJIbIeB (M, Sd)

I'pynna o6ciie0BaHHbBIX
IToka3zarenan
My:K4YMHBI KeHmunsbl
CAJl, mm.pT.CT 1125) 115
JAJl, mm.pT.CT 8? 7(?
UCC, yn. B MUHYTY 7? ?i
Pocr. e 175 168
’ 14 8
Bec, kr 18 Gg

CornacHO TPOTOKOITY 3a CyTKH A0 HCCIeI0Ba-
HUS TOOPOBOJILIBI HE NMPHHUMAIH KOde U allko-
TOJIb, BEJIM CIOKOWHBIA 00pa3 >kxm3Hu. Mccmemo-
BaHUEC IIPOBOJUIIOCH B HepBOf/lI IIOJIOBUHE [H,
HaTomlak. Ka)KJIOMy M3 HUX JaBaJICA OJHOKpPATHO
BHYTPh HATOINAK METOKJIONMpaMua B mo3e 10 wr.
Hcnonb3yemble B orieHke coctosuust HI'P moxka-
3areny u3ydanack nocie 30 MUHYTHOTO OTIbIXa
Io 1 yepe3 60 MUHYT oclie mpueMa Ipernapara B
TOPU30HTATLHOM W B BEPTHKAIHLHOM (CTOSI) TIO-
JIO)KCHMSIX (aKTUBHAS OpPTOCTaTHYECKas TMpooda).
HccnenoBanue npoBoauiock B Ba sTana: I aram:
5-MUHYTHBIA OTABIX B MOJIOKEHHUU JIEXKa, 3aIHCh

7-munytHOH OKI' — puTMOrpaMMbl B TOPH30H-
TAJIBHOM TIOJIOKEHHU TIPH CBOOOJIHOM/IBIXaHUH,
aKTUBHBIN Tepexo]; 00CiIeyeMbIX B BEPTHKAJb-
HO€ ToJiokeHue, 3anuch 7-muayTHON JKI - purt-
MOTpaMMbl B BEPTHUKaJIbHOM TIOJIOKEHUU MPU
CBOOOJTHOM JIBIXaHUH, OJHOKDPATHBIN Tepopaiib-
HBEII TIpueM MeTokionpamuaa B moze 10 wmr. II
sTam — nocie 60-MUHYTHOTO OTABIXa MOJIHOCTHIO
nmoBTopsroTcs maru | srama. O cocrosanu HI'P
CyIWJIA TI0 COBOKYIHOCTH Tokasareneii BCP u
XPOHOTPOITHOM (hyHKIHMH cepara (IIeKTPUISCKOM
($a3oBOH CTPYKTYpHl cepaedHoro Imkia). BCP
OIICHWBAJIM IO COBOKYITHOCTH IIOKa3aTese, Io-
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JTydaeMbIX B pe3ynbTate aHanuza BCP ¢ mpume-
HEHHEM TIPOCTPAHCTBEHHO-BPEMEHHBIX M TIPO-
CTpaHCTBEHHO-CIIEKTPaIbHBIX MeTom0B. [lokaza-
temu BCP paccuuThIBAINCH B COOTBETCTBHH C
peKoMeHmanusaMu pabodeit rpynmsl EBponeiicko-
ro obmecrBa kapamosoroB u CeBepoaMepHKaH-
CKOTO 00IIecTBa CTUMYJIIIMHA W 3IEKTPo(hH3no-
norun [Standards of Measurements, 96]. Pacuer
rokasarejield MPOU3BOJUIICA MO CPEAHUM S-MU-
HYTHBIM OTpe3KaM puUTMorpaMMmsbl. llepBas u mo-
CHEAHSSl MHUHYThl 7-MUHYTHOM 3alUCH PUTMO-
rpaMMbl HE yYWTHIBaIHCh. [lepBas MuHyTa, B CO-
OTBETCTBUHU C MPOTOKOJIOM HCCJIEIOBaHUS — Bpe-
Ms1, HEOOXOIMMOE Ha aJlalTaluio 00CIeayeMoro
K MPOLIEAYPE PETUCTPALNN KapAUOPUTMOTPAMMEI,

mbl [Akselrod, 81] u Barychas ax-

THBHOCTE [ Taylor, 98].

MOIITHOCTh B 00JACTH HU3KUX YACTOT

(0,04 - 0,15 T'm), HA KOTOPYIO TIO

MHEHHIO OJTHUX aBTOPOB OKa3bIBAIOT

BIMSIHUE CHUMIATHYecKas | mapa-

CHUMITATHUYECKasl HEPBHAS CHCTEMBI

[Akselrod, 81], a apyrux — cummna-

THueckass HepBHas cuctema [Malli-

ani, 91].

LF norm, H.e. - MOIIIHOCTh B JHMAaIa3oHe HU3KHUX

4acTOT B HOPMHUPOBAHHBIX €/MHU-

nax: LF/(Total Power - VLF)e100 —

OTPaXKACT CUMITATHUECKUE MOJYJIs-

uu [Montano, 94, Pagani, 86].

MOIITHOCTh B OOJIACTH BBICOKHX Ya-

cror (0,15-0,4 I'm) — oOycioBneHa

MOJYJISIIIUSIMHU BaryCHOW aKTHUBHOCTH

[Akselrod, 81, Malliani, 91, Pomer-

anz, 85].

HF norm, H.e. - MOIIIHOCTh B JTHANa30He BHICOKUX
YacTOT B HOPMHUPOBAHHBIX €/MHU-
nax: HF/(Total Power-VLF)e100 —
OTpa)KaeT BJIMSHUS MapacuMIIaTuye-
CKOW HepBHOH cuctembl [Berger R,
89].

LF/HF, 6e3pa3m. - OTHOIIEHNE HU3KOYACTOTHOU K
BBICOKOYaCTOTHOM COCTaBIIAIOLIEH —
OTpakaeT W3MEHEHUS  CHUMIAToO-
BaranbHOro Oamanca [Pagani, 86,
Malliani A, 91, Standards of Meas-
urement, 96].

[Mapametpsr LF norm u HF norm - orpaxatot
OTHOCUTENIbHBI BKJaJ B OOIIYI0 MOIIHOCTh
CIIEKTPa WM HOPMHUPOBAHHBIE 3HAYCHUS JIOMEHOB
Hm3kux (LF norm, %) u Beicokux (HF norm, %)
gactor [Malliani, 91, Eckberg, 97]. IIpocrpan-
CTBEHHO-BpeMeHHbIe mokazarenu BCP  we yuu-
THIBAJIUCK.

LF, mc? -

HF, mc® -

Y TIOCIIEIHSSI — BPEMsI, HCIIOJIb3yeMoe ISl U3Me-
penns A/l
Cnexrpanbnblii ananmu3 BCP mpoBomwmiics c

MTOMOINBI0 MeTona OBICTPOTro IIpeoOpa3oBaHUs

O®ypee. PaccunThiBanuch CIEAYIOLIUE XapaKTe-

puctuku crmekrpa [Standards of Measurement,

96]:

TP, Mc? - obmas BaprabenpbHOCTh JIMH RR-
HMHTEPBAJIOB.

VLF, Mc® - MOIIHOCTb CIIEKTPa BapHabEIbHOCTH
mmH RR uHTEepBamoB B auamazoHe
odeHb HU3KUX dacTtoT (<0,04 I'm), B
KOTOPOW HAxXOIAT OTpPaKEHHE Tep-
moperyisitust  [Fleisher, 96], Bawus-
HUSl peHUH—aHTMOTEH3NHOBOH CHCTe-

st amanm3a snekTpudeckoi (ha3oBoit CTpyk-
TYpBl CEpAECYHOrO LHKJIA H3MEPATIAch CPEIHS
NPOJOJDKUTEIBHOCTE  CIEAYIOIIUX HHTEPBAJIOB
OKI: 3ybenm P, Mc — osnekrpuueckas cHCTOIa
npeacepauit; uarepsan QT, Mc — anexkTpuueckas
CHCTOJIa KEIyAO4YKOB; mHTepBan TP, Mc? — Kak
3JIEKTPUYECKas AUACTONIA CepALa.

IIponomKHUTENBHOCTE NPUBEACHHBIX KapAHO-
MHTEPBAJIOB Y KaXI0r0 U3 00CIEIOBaHHBIX U3Me-
psinack Bo Il crannaptHoM oTBeaenuu o 30 cep-
neunbiM nukiaM. [lokazarenn BCP u sanextpuue-
CKOM (pa3oBOW CTPYKTYphl CEPACYHOrO IUKIIA
onpeaensich Ha MoHuTOopHOM OKI', peructpm-
pyeMOil C TOMOIIBI0 KOMIIBIOTEPHOTO 3JIEKTPO-
kapauorpada “Cardiolab 2000”. AprepuanbHoe
JaBJICHHUE HU3MEpSUIOCh MEeMOpaHHBIM TOHOMET-
pom.

ITo cpenHemMy B3BELIEHHOMY 3HAYEHHIO ITOKa-
sarensi LF/HF B ropH30HTAIBHOM MOJ0KEHUHU [T 63
npremMa mpemnapara, oOC/IeOBaHHbBIE pPa3liesICH]
Ha JIB€ paBHble rpynmnsl (1o 9 yenosek): rpymnma 1
— JMLIAa C HUCXOJHBIM 3HAUYEHHEM I0Ka3aTels
LF/HF>1,3; rpynmna 2 — o0cieq0oBaHHbIE C M3HA-
yajabHbIM 3HaueHueMm uHzaekca LF/HF<1,3. ®u-
3MOJIOTUYECKUI CMBICI TAKOTO JICJIEHHUSI 00CIIen0-
BaHHBIX 3aKJII0YAETCs B TOM, YTO MO JaHHBIM [Pa-
gani, 86], oTHOIIIEHNE MOLITHOCTH CIIEKTpa Bapua-
OenpHOCTH AnMH RR-MHTEpBanoB B 001acTy HU3-
KHX 4acTOT K MOLIHOCTH CIIEKTpa B 00JAaCTH BbI-
COKHMX YacTOT OTpakaeT MTHOBEHHOE 3HAYCHHE
CHUMITIaTO-BaraJibHOro OajaHca.

He crnenyer naeHTHUIMPOBATH BBHIACICHHBIE
TPyNIIBl JIUI ¢ CUMIAaTuKo- (rpynma 1) u mapa-
CHUMITaTUKOTOHUEH (Tpynmna 2), Tak Kak 3HaYeHHs
nokazarens LF/HF B oOciiemoBaHHOM HaMu IIO-
MYJSIIMY HE BBIXOAWIM 32 PaMKH (hU3HOJIOTHYe-
ckux 3Hadenuit [Standards of Measurement, 96],
XOTSl UX TATOTEHHE K NPeoOJIafaHuI0 COOTBET-
CTBYIOIIETO 3B€HA BEreTaTHMBHOM PETyJISLUH OYe-
BUJIHO.
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PesynbraTtel 00pabaThIBANMCh METOAAMH I1a-
paMeTpUYEeCKOM M HemapaMeTpUYecKoM CTaTh-
CTHKH TIOCIIe 3aHeCeHUs B 0a3y AaHHBIX, CHOPMHU-
poBannyio Ha ocuoBe Excel for Windows. [[ns
KKIO0T0 M3 ToKa3aTellel Onmpenesuiuch MaTeMa-
THYeckoe oxkumanue (M) m cTanmapTHOE OTKIIO-
Henue (Sd). [IpuHrMas BO BHUMAaHHE CYIIICCTBCH-
HOE OTKIIOHEHHE pacIpelelIeHnid OONbITHHCTBA
M3yYaeMBIX TOKa3aTeled OT HOPMAalbHOTO, IS
ompezeNieHus] TOCTOBEPHOCTH PA3NHYNI HCIOIb-
30BaJICh HemapaMerpuyeckue meronbl. JlocTo-
BEPHOCTh PA3IUYHA MEXAY TPYIIaMU OLEHUBA-
Jjach C TIOMOIIbIO KpuTepusi T-YHUIKOKCOHA.
[Ipuast 95% noBepUTENHHBIA UHTEPBAIL.

PE3YJIBTATBI U OBCYXJIEHHUE

INoxazatemn BCP y 3mopoBbIx m100pOBOBIIEB
[0 TpHeMa METOKJIONPaMuAa B MCXOJHOM IOJIO-
JKCHHH JIe)Ka COOTBETCTBOBAIM BO3PACTHBIM HOP-
MaM. VMenu MecTo BBICOKas MOLIHOCTH CIIEKTpa
U TpeoOsiafaHue MOIIHOCTH HHU3KOYaCTOTHOTO
JOMEHA HaJl MOIIHOCTBHIO BEICOKOYACTOTHOTO, KaK
CBUJIETENIECTBO (PU3MOTOTHUECKOW CUMIIATUKOTO-
HuU. XapakTep pachpenesieHuss IoKazarenen
BCP mno rpynme o0cienoBaHHBIX 3HAYUTEIHHO
OTIMYAJICS OT HOPMAJIBHOTO, YTO MOATBEPXKIa-
JIOCh JOCTaTOYHO OOJIBIIMMHU 3HAYCHHUSMHU CTaH-
JTAPTHOTO OTKJIOHeHWs (Tabn. 2). [laHHbBIE ciieny-
€T paclLCHUBaTh, KaK CBHUIETEILCTBO BBICOKOH
BHYTPUTPYIIIIOBOM WHAMBHUIYAIBHOCTH COCTOS-
Hus perymsiuud. OHM Ke IMOATBEPXKIAIOT Ipa-
BUJIBHOCTh HAYMHAIOUIUX JIOMHMHUDPOBATh MpE.-
CTaBJICHUH O HEOOXOAWMOCTH NEPCOHU(PHUIUPO-
BAaHHOTO MOAXOJa K MAalMEHTY Ha BCEX 3Tamax
ne4yeOHO-ANAarHOCTUIECKOT O Ipoliecca.

B oprocratnueckoit mpobe cHmkeHune TP
MPOMCXOAMIIO MPEUMYILIIECTBEHHO 3a CUET JI0CTO-

BepHoro ymenbmenus HF. Momuaocts VLF u LF
TaK)Ke CHW)XaJlaCh, HO B 3HAYUTENHFHO MEHBIIEH
CTeTNleHH. B cOOTBETCTBUM C STUMH U3MEHEHHSIMH
a0COJIOTHBIX MOIIHOCTEH OTMEYajoCh YMEHbIIe-
HUE OTHOCHUTeNnbHOro BKiama HF m yBenmmuenue
LF cocraBmsaromeit B TP. Pesynbpratel moarsep-
JKIAIOT CYMIECTBYIONINE MPEACTABICHHS, B COOT-
BETCTBUHM C KOTOPBIMU (hM3muecKkas Harpys3ka, B
HaIlIeM CiTy4ae aKTUBHBIA OpPTOCTa3, oOecreunBa-
eTCsl aKTHUBAIle TyMOpaJbHBIX M CHMIATHYe-
CKOW HEpBHOM CHCTEMBI NPU YTHETCHHH Napa-
CHUMITaTUYECKOH.

OmHOKpaTHBIA MPUEM METOKIJIONpaMuaa B Oa-
3aNbHBIX YCJOBHAX (JIe)kKa HA CIIMHE) B OCTpPOit
(hapMaKkoIorHIecKoil mpode y Bcex IT0OpOBOIH-
1IeB BBI3BIBAJ CHIKeHHe mokazareneii BCP. O6-
mas MOIHOCTh CIIEKTpa CHIDKajlach 3a CYeT
YMEHBIIIEHUSI MOITHOCTEH BCEX YaCTOTHBIX JOMeE-
woB (VLF, LF, HF), ograko 3HadeHus HH3KOYa-
CTOTHOTO JJOMEHA M3MEHSUTUCH B OOJbINEH cTere-
Hu. HopMupoBaHHBIE 3HaueHUs mociie GapMako-
JIOTUYECKOH TMPOOBI MPAKTHUECKH HE W3MEHH-
JUCh, PaBHO KaK M TOKa3aTellb CHMIATOBaralb-
HoTro OayaHca (Ta0ir. 2).

B oprocratudeckoit mpobe Ha (oHE neiicTBHA
METOKJIOTIpaMyua, KaK U JI0 ero mpremMa, Habmiro-
nmanock ymeHslneHne TP, kotopoe obecnednBa-
Joch HCKIMouuTensHo maneHueM HF, torma kak
VLF u LF Bospactamu. Ilpu stom LF norm Bo3-
pocno B 1,7 pa3a, a HF norm cuusuioces B 2,6
pa3za. COOTBETCTBEHHO, CHMIIATOBarajibHBIA Oa-
JAaHC B OPTOCTaTHYECKOH mpoOe Bo3poc Oonee
4yeM B ueThIpe pasa (¢ 1,3 mexa 1o 5,4 ctos).

CrerneHb 00HapYKEHHBIX B OPTOCTATHUYECKOM
mpoOe WM3MEHEHHH CIEeKTPANBHBIX ITOKa3aTesen
BCP na ¢one npenapara Obuia cyliecTBEHHEE,
YeM JI0 ero MpreMa.

Taéauma 2
H3menenne noka3zareneilt BCP moj BiMsinueM MeTOKJIONPaMuia BO Beeii rpynme oocienoBanubix (M, sd)
Best rpynna o6ci1e10BaHHBIX
Ioka3are.n Jo npuema MeToKJIONIPaAaMHuIA IToce npueMa MeTOKJIONIPAMHUAA
Jexa Cron Jlexka Crosn
TP. mc? 6 723,0 46720 4029,0 3155,0
’ 7226,0 5046,0 3360,0 3877,0
2 2075,0 2029,0 1379,0 1526,0
VLF, me 2 369,0 2247.0 849.0 2447,0
LF. mc? 1898,0 1548,0 999,0 1305,0
’ 1904,0 1171,0 627,0 1150,0
52,0 73,5 49,0 82,6
LF 0/ y y [} I}
norm, ¥ 17,0 124 167 8,9
HF mc2 2 646,0 7370 * 1548,0 T 30,0
' 3787,0 1087,0 2143,0 462,0
46,0 38,4 * 48,0 18,5
HF ,0/ y ] ’ y
norm.” 145 533 158 8.3
14 34* 1,371 54
LF/HF 1,0 1,8 0,6 2,4
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T, * - JIOCTOBEPHBI OTJIMYUSA [TapaMETPOB OT HaOJII01aeMbIX B TOPU30HTAJILHOM ITOJIOKECHUU N0 IpUEMa npenapara

IIpn m3yuennn nmokazareneit BCP B 3aBucumo-
CTH OT HCXOIHOTO YPOBHS CHMIIATOBarajibHOTO
Oasanca OOCIIEJOBaHHBIX YCTAaHOBJIEHO, HYTO B
TOPU30HTAIHFHOM TOJIO)KEHWH OHW OBUIM HW3HA-
YabHO BBINIE B TPyIIe 2 U HUXKE — B Tpymme |
(tabm. 3). CoOTBETCTBEHHO, CHMITaTOBATr JIBHBIIN
6amanc (LF/HF) y mepseix cocrasma 0,7, a 'y
BTOpBIX — 2,2. Ilpm mpoBeneHUN OpTOCTATHYIC-
cKoil mpoOwl m3MeHeHnst TP B rpymmax Hocwim
pa3HOHAIpaBJICHHBI XapakTep. B rpymme 1 ot-
Meyanach TeHAeHUuUs K mnosbluieHuto TP, Toraa
kak B rpymme 2 TP camxkamace B 1,7 pa3a 3a cuer
JIOCTOBEPHOTO yMeHbIeHus B 5,5 paza HF. B
obewnx rpynmnax Habmonancs poct LF norm,a B 1
rpynne u cHmwkeHne HF norm. CootHomenue

LF/HF ¢ 0,7 a0 1,0). 64

Mertoknonpamun B rpymmne 1 CylecTBeHHO H
MOBJIHSUT HA MOILHOCTh CHEKTpa PEryJisiliiU B Op-
Toctatndeckord mpode. OMHAKO MPOM3OILIO TIe-
pepacnpeneneHiue BKIaga cocraBiagpommx TP
nmomenoB: LF yBemmumncs B 1,6 paza, a HF canu-
3mics B 2,2 paza. Ilpu stom LF norm Bospacrann,

LF/HF ysemuuumocs Bo 2 rpymme B 3,7 pasa,
Torja Kak B 1 rpymme — B 2 pasa.
Mertoknonpamul He IpUBEN K 3HAYMMbIM U3-
meHeHmsiMm TP B rpymme 1, Torma xak rpymme 2
3TOT MOKa3aTenb CHU3MWICS B 1,9 pasa npeumyie-
ctBeHHo 3a cueT HF cocraBmsromein (Tabm. 3).
Ywmensienne LF B 3T0i1 Tpymme okazanaock Hemo-
CcTOBepHbIM. B o00eux rpymnmax He IpOH30ILIO0
3HAYMMBIX M3MEHEHUM HOPMHPOBAaHHHBIX 3Hade-
HUW HU3KO- U BBICOKOYACTOTHOM COCTaBISIOLIEH
criekTpa perymsannyd. CrMmaToBaraibHbIA OanxaHc
B Ipynne | He3HAYUTEIbHO CMEINAICA B CTOPOHY
NapacUMIIaTHYECKOr0 3BeHa (yMEHBIIEHHE 3Ha-
yenuit LF/HF ¢ 2,2 1o 1,6), a B rpynme 2 — B
CTOPOHY CHMIATHYECKOTO 3BEHa (yBEIMUYCHHE
a2 HF norm ymeHpmancs, 4To MPUBENO K YBETH-
sennto LF/HF B 4 pasa. B rpymme 2 npoucxo-
nuio naaenue TP 3a cueT yMEHbIIEHUS MOLIHO-
ctu HF gomena. Ilpu sTom LF norm Bospoc-
tan, HF norm — magan. Kak pe3ynmprar — mokasa-
TeJIb CUMIIaTOBAarajJbHOro OajaHca YBEIUYMIICS B
4,3 paza.
Tabuuna 3

Hoxka3zaresn BCP y no0poBoJibueB B ocTpoii papmMakoJoru4eckoii npode ¢ MeTOKJIONPAMUAOM:
IPYNNbI ¢ Pa3IMYHBIM HCXOAHBIM YPOBHEM cHMMaToOBarajibHoro 6ananca (M, sd)

' pynnbi 310pOBLIX 106POBOJILIEB
I'pynna 1 'pynna 2
Moxasatean Jlo npuema Ilocse npuema Jo npuema ITocjie npuema
Jexa Crosn Jlexa Crost Jexa Crost Jexa Crosn
. ue? 27020 | 31950 | 24030 | 26770 | 107440 | 61490 | 565401 | 3632,0
’ 21430 | 21210 | 16178 | 15210 | 83867 | 67140 | 39410 | 54200
VLE 0 1037,0 9270 | 9980 | 10280 | 31130 | 31320 | 17600 | 20240
’ 871,0 296,0 695.6 5190 | 29668 | 2820,0 8542 | 34630
LF e 10740 | 15680 | 8330 | 14030 | 27220 | 15290 | 11640 | 12060
’ 833,0 942.,0 6024 | 10120 | 23500 | 14310 6465 | 1337.0
0 66,0 77.0 58,0 86,0 37,0 70,0 40,0 79,0
LFnorm, % 9.0 15.0 112 6.3 8.9 8,5 16.6 10,0
HE. c? 578,0 6210 | 540,0 2501%* | 47150 | 854,0% | 255701 | 410%**
’ 537.0 9810 | 367.8 180.0 | 45455 | 12410 | 27165 637.0
0 34,0 220% | 39,0 15,00 58,0 55,0 57.0 22,05%*
HF norm, % 9.0 11.0 10.7 55 73 73.0 15.9 9.0
2.2 4,3 16,7 6414 07 2.6 1,0 4315
LF/HF 1.0 21 0.6 21 03 0.9 05 2.2

1 — ropU30HTAIBHOE MOJOKEHUE
2 — BepTHKAIBHOE MMOI0KEHUE

+, * - TOCTOBEPHBI OTIIMYHS IAPaMETPOB OT HAOMIOAAeMBIX B TOPH30HTAILHOM IOJIOXKEHUH JI0 IIPHeMa Ipenapara
- JOCTOBEPHBI OTJIMYHS IAPaMETPOB OT HAOMIOAAEMBIX B BEPTHUKATILHOM IIOJIOKEHHH [0 IpHeMa IpernapaTa
* - I0OCTOBEpPHBI OTIHYHS IAPAMETPOB OT HAOIIOAAEMBIX B TOPU30HTATBHOM IOJIOKEHHHU Ha ()OHE JeHCTBHS Ipenapara

BrisiBnennast 3aBucMMOCTs Tokazateneir BCP
OT WCXOJIHOTO BEreTaTMBHOTO OallaHca, OTpaxe-
Hue B BCP cocrostHUS perynsiTOpHBIX CHCTEM H
CBA3b XPOHOTPOIIMHU CEPALA C PETYIATOPHBIMU
CHUCTEMAMH NpEAIoJaraid W3HAa4allbHOE H3yde-
HUE XPOHOTPOIIHBIX BIIMSHUI METOKJIONPaMHUA B
Irpynmnax MalWeHTOB C pPa3IHYHbIM HCXOJHBIM

YPOBHEM IOKa3aTellsi CHMIIATOBAaralibHOrO OaiaH-
ca. B 6a3anpHBIX YCIIOBUSX BpeMs aTPHOBEHTPU-
KyJsipHoro mposenerust (PQ) u mpomomkuTesb-
HOCTB 3j1eKTpuueckoi cucromsl (QT) B rpymmax
1 m 2 CymmecTBEHHO HE pa3nuvanuch (Tadm. 4).
Jns rpymmel 2 XxapakTepHa HECKOJIBKO OoJbIast
MPOJOIDKUTEILHOCTE cepaednoro nukiaa (MRR),
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IPEeXJIe BCEro 3a CYET JIEKTPUYECKOM TUacTOIIbI
(TP). B oprocrase MpOmODKUTEIBHOCTD CEPIEY-
HOI'O LMKJIAa YKOpauuBaJlach, 0oJjiee YMCIECHHO B
rpymme 2, mpudeM, B OCHOBHOM 3a CHET AHWACTO-
nel. Cucrona yKOpauuBaJlaCh B 3HAYUTENIBHO
MEHbIIEH CTETNEeHH, MPUMEPHO OAMHAKOBO B 00e-
ux rpynnax. Takke yMEHbLIMJIOCH BpeMs aTpuo-
BEHTPHUKYJSIDHOIO MpOBeneHMs, Oojee cyle-
CTBeHHO B | rpymre.

MerToxkionpamMuz BbI3BaJl pa3HOHANIPABICHHBIE
WU3MEHEHUS IPOAOIIKUTEIBHOCTH CEPIASUOro IHK-
nma B obcnemyembix rpymmax. B 1 rpynme mRR
YATUHUICS, TOT/Ia Kak BO 2 — HaOII0alloCch ero
yKopodeHue. B obenx rpymnnax u3MeHEHHE Ipo-
JOJDKUTENBHOCTH CEPACYHOTO LUKIA IPOUCXOANU-
JIO 332 CYET 3JIeKTHYeCKoW auactoyibl. COOTBET-
CTBEHHO, BPEMS aTPHOBEHTPUKYJISIPHOTO IpPOBE-
JICHHS HECKOJIbKO YMEHBLIMJIOCH B | M yBenu4u-
JIOCh BO 2 rpynnax. MeTOKJIOnpaMua He MOBIU-
471 Ha HANpaBJIEHHOCTb M BBIPAXKEHHOCTh H3Me-
HEHUU [OKa3aTeled XPOHOTPONMU B OTBET Ha
OpTOCTA3.

BbIBO/IbI

1. MerokmomnpaMul y 370POBBIX JTOOPOBOIBIEB
CHIDKAeT OOILyI0 MOILIHOCTb HEHPOryMOpajib-
HOW peryJsinuu B OONbIIEH Mepe 3a CYEeT Io-
JaBJICHUs] CHMIIATHUYECKOH aKTHUBHOCTH U B
MEHbIIEH — MapacCUMIIaTUYECKOH.

2. Metoxonpamu mpu OOJIBIIEM IO CTEHEHH
MOHIDKEHUHN OOIIell MOIIMHOCTH HeHporymo-
paJbHON PEryIsALUY Y JIML C UCXOJHBIM CHM-
MaToBarajbHbIM OajaHcoM <1,3 coxpaHseT ee
Ha Oosee BBHICOKOM YPOBHE, YeM Y JIUI] C UC-
xoxubiM HR\LF>1,3.

3. B akTHBHOM OpTOCTa3e METOKJIONPAMHJ HE

HapyllaeT XapakTep peakiuil Heilporymo-
painbHOM perymsauuu. J[elictBue mnpenapara
OrpaHUyYMBaeTcs Oojee 3HAYMMBIM yMEHbIIIE-
HHEM BKJaJa B PEryJATOPHbIE MEXaHU3MBI
napa-
CHMITAaTUYECKON COCTaBISIOIIEH CO CIABUIOM
BEreTaTUBHOro OajaHca B CTOPOHY CHUMIIATH-
KOTOHMH BHE 3aBUCHMOCTH OT €r0 HCXOJHOTO
COCTOSIHUSL.

4. MetoknonpamMu He BIMSET CYLIECTBEHHO Ha
XPOHOTPOIIUIO CEPALA.

5. JlonroBpeMeHHOE HCIOJIb30BAHUE METOKIIO-
paMUa MPEeINOYTUTENFHO Y JIMI C UCXOIHO
BBICOKOH 00IIell MOIIHOCTBIO HEHpOryMmo-
paNbHOI perymsinuu 0e3 BRIPaXXKEHHOUN cHMIIa-
TUKOTOHUYECKOH peakiuu Ha OpTOCTa3.

6. MaauBumyanbHOCTh peakiuii  Helpoperys-
TOPHBIX CHUCTEM Ha METOKJIONpPAaMUA IMpearo-
JlaraeT ero mpeiBapuTEIbHOE TECTUPOBAHUE B
ocTpoii (apmMaKoIOoTHIeCKOl Tmpobde; OITu-
MaJIBHBIH MEHEIKMEHT NalueHTa Npearoa-
raeT IUIAHUPOBAaHUE 03Bl U CXEM HCIIOJIB30-
BaHUsI IIpernapaTa.

Tab6auna 4

IMoka3aTeau XpOHOTPONHMM cep/La y A00POBOJILIEB B OCTPOii (hapMaKoJIOrM4ecKoii npode ¢
METOKJIONPAMHUIOM: TPYIIBI ¢ PA3JIMYHBIM HCXOJAHBIM YPOBHEM CHMMAaToOBarajibHoro 6ananca (M, sd)

Besi rpynna o6c/ie10BaHHBIX
IToxka3arenu T'pynna 1 T'pymna 2
Jo npuema ITocje mpuema Jlo npuema IMocae mpuema
Jlexa Crost Jlexka Crosn Jlexa Crosn Jlexka Crost
MRR. Mc 868,0 716,5 892,5 731,5 920,5 674,5 901,5 661,95
’ 92,0 90,2 58,2 1034 174,2 62,9 190,8 134,4
QT, mc 367,9 346,9 370,6 3444 369,8 346,5 369,4 335,2
’ 23,1 31,0 17,5 31,8 37,6 37,0 36,1 33,5
TP. mc 349,8 237,7 378,9 249,8 413,3 238,5 390,2 228,6
’ 84,4 66,8 65,5 84,7 138,3 145,5 155,2 96,0
PQ, mc 1474 1319 143,0 137,3 137,4 129,8 1419 126,8
’ 15,0 52 12,0 8,0 12,6 12,0 154 15,2
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HEWPOTI'YMOPAJIbHI EGEKTH METOKJIOIIPAMIJY

C.M. Ilanuyk, B.b. Kykoea, 1.0. bonoapenko, O.M. Ilacvro, I.B. Conosiiosa
XapkiBchKHiA HamioHaMpHAH yHiBepcuTeT iM. B.H. Kapasina

PE3IOME

3 BHKOPHCTaHHSAM TEXHOJIOTIi BapiabempHOCTI ceprieBoro purmy (BCP) BuBueHi HefiporymopaibHi eeKTH Me-
TOKJIOTIpaMiny y 18 310poBUX BOJIOHTEPIiB B YMOBAxX TOCTPOi (papMaKoiIoTivyHOi mpodu. Y CcTaHOBJICHO, IO METOK-
JIOTIpaMif] 3HIKY€ 3arajibHy MOTYXHICTh HelporymopansHoi peryssimii (HI'P) 6imbimmm arnHOM 32 paXyHOK TpWHT-
HiYeHHS aKTHBHOCTI CHMITATUYHOI Ta, MEHIINM YMHOM, TAPAaCHUMIATHYHOI CKIaoBOi 1i€i moTyx)HOCTi. CTymiHb
BIUIMBY Iiperapary Ha nokasHuky HI'P Bu3HauaBcs MOYaTKOBUM CHMIATO-BaralbHUM OanaHcoM oOcTexeHux. He
BUSIBJICHO BIUIMBY METOKIIOTIPaMily Ha HaIpaBJICHICTh peakiii mokasuukis BCP B opTocTasi. [is npemapary Oyna
oOMe)xeHa OLTBII 3HAYHMM 3MEHIICHHSIM BKJIAIy Y PEryJIATOpHI MEXaHi3MH MapacuMIIaTHYHOI CKIIaJo0Boi i3 3Cy-
BOM BETC€TATHBHOT'O OajJaHCy y HAaIpsIMKY CHMIIATUKOTOHII. L{i 3MiHHM He 3aexainy BiJl TOYaTKOBOI'O CTaHy CHMIIa-
TO-BaraJbHOTO 0OaJaHCy OOCTS)KEHHX. YCTaHOBJCHA IHAWBIAYyaNbHICTH peaklili HEHPOTyMOpaJbHHX CHCTEM Ha
METOKIIONPaMijl OTpebye HOro MONMepeIHbOro TeCTYE gg Iy TOCTpid (apMakoIOrivHii mpobi, a onTUMaNbHHH
MEHEDKMEHT Ialli€HTa BUMarae IUIaHyBaHHS 03K Ta C?  IpU3HAYCHHS Ipernapary.

KJIFOY0BI C/IOBA: HeiiporyMopallbHa peryJisiiisi, BapiadeibHICTh CEpPLEBOr0 PUTMY, METOKIIONPaMi

THE NEUROHUMORAL EFFECTS OF METOCLOPRAMIDUM

S.N. Panchuk, V.B. Zhukova, I.A. Bondarenko, H.N. Pasko, 1.V. Solovjova
The Karazin National University of Kharkov

SUMMARY

Neurohumoral effects of metoclopramidum on 18 healthy volunteers were studied with the help of heart rate
variability technology (HRV) under acute pharmacological test conditions. The obtained results indicated that
metoclopramidum decreases the total power of neurohumoral regulation (NHR) mostly by depressing sympathetic
activity and least - parasympathetic one. The degree of the preparation effect on HRV indexes was determined by
the initial sympathovagal balance of the volunteers. Metoclopramidum did not show the ability to modify the di-
rections of HRV parameter changes in conditions of active tilt test. The preparation effect was limited by more
significant deposit decrease of a parasympathetic component with a shift of autonomic balance towards sympa-
thetic influences. The above effect was not determined by the initial values of sympathovagal balance. The deter-
mined individuality of the neuroregulatory systems response to metoclopramidum intake requires its preliminary
testing in acute pharmacological test. The optimal management of a patient requires planning of the dose and reg-
imen of a medication intake.

KEY WORDS: neurohumoral regulation, heart rate variability, metoclopramidum

VIK: 61: 002
INTERNET - BASED TELEMONITORING OF INTRAMYOCARDIAL
ELECTROGRAMS

H. Hutten

Institute of Biomedical Engineering Technical University, Graz (Austria)

SUMMARY

Purpose of the work: The potential of the Internet for worldwide transmission of intramyocardial electrograms
(IMEGs) has been evaluated in order to provide permanent access to centers that are specialized in computerized
signal processing.
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Materials and Methods: In 1992 the project CHARM (Computerized Heart Allograft Recipient Monitoring)
has been started for monitoring the rejection in transplanted hearts. IMEGs are acquired by using a pacemaker
system with capability for broad-bandwidth telemetry together with fractally coated electrodes in either epimyo-
cardial or intraventricular position. The IMEGs are transmitted to a data acquisition station, where they are stored,
analogue-to-digital converted and fed into the Internet after adding some clinically relevant data and encrypting.
Internet transmission is mainly performed with the FTP protocol, but in some cases alternatively with e-mail. At
the processing center, password secured data account has been installed for each connected hospital. Patient identi-
fication is achieved by utilizing the pacemaker identification code that is heading the transmission of the IMEGs to
the data acquisition station. After signal processing and parameter extraction, complete patient reports are provid-
ed for the sending hospital.

Results: Up to now more than 26.000 IMEG sequences each containing about 100 events have been sent to the
processing station in Graz from 285 patients and 14 hospitals around the world. No transmission problems or erro-
neous transmission utilizing standard transmission protocols have been observed. It had been possible in any case
to consider appropriately the firewall concept of the hospitals and adjust the transmission procedure to the re-
quirements of the hospital. In the meantime computerized IMEG assessment is used not only for transplant moni-

toring, but for recipient monitoring and for hemodynamic assessment.

Conclusion: Internet-based transmission of IMEGs to specialized centers for computerized signal processing
has proven to be reliable and thus renders possible the establishment of cardiac telemonitoring. The center for sig-
nal processing can supply additional service for hospitals like data management in multicenter studies.

KEY WORDS: intramyocardial electrograms, transplanted heart, Internet, telecommunication technology

INTRODUCTION

Modern health care systems will be based on
extended utilization of advanced digital telecom-
munication technology that becomes more and
more available, e.g. GSM based mobile telephone
systems, Internet and comparable medical intra-
nets, satellite-based transmission  systems.
Worldwide transmission of medical data will ren-
der possible different applications of telemedi-
cine, e.g. teleconferencing, teleconsultation, tele-
surgery, telehomecare. The most popular defini-
tion of telemedicine has been proposed already in
1983 by Conrath [2]: ,,Telemedicine is the use of
the telecommunication technology to assist in the
delivery of health care.” Also in 1983, Lerch has
emphasized that modern telecommunication
promises to solve one of societies most pressing
problems: the sharing of a limited number of re-
sources among a large number of users when re-
sources also mean expertise, wisdom and
knowledge [6]. Many research projects have been
initiated in the last few years, e.g. funded by the
European Union [1] and the G8-group to assess
the potential of telemedicine/telematics for health
care delivery. Special regards have been reliabil-
ity, availability and costs.

This report here is based on a project that has
been started 8 years ago. The aim of this project
has been to use advanced pacemaker devices in
combination with modern telecommunication
technology and data processing systems for rejec-
tion monitoring in heart transplant recipients [3].
The challenge has been to assess medical tele-
monitoring of patients with regard to therapy
management, e.g surveillance of patients with

67 igh cardiovascular risk factors. For the ad-

vancement of that methodological approach in the
near future it is necessary to develop appropriate
forms of organizational structures as well as net-
works and equipment that can be employed for
temporary or permanent monitoring without re-
quiring that the patient has to stay in the hospital.
In that project, another attractive possibility for
utilizing the worldwide transmission of medical
data has also been evaluated, the support of mul-
ticenter studies by specialized service institutes.
Frequently multicenter studies are based on
standardized procedures for signal and data pro-
cessing that employs tailored software which is
not available or usable in all participating clinical
centers.

MATERIALS AND METHODS

The project CHARM (Computerized Heart Al-
lograft Recipient Monitoring) [4] has been evalu-
ated as alternative to endomyocardial biopsy di-
agnosis in patients after heart transplantation. In-
tramyocardial electrograms are acquired with
fractally coated electrodes either in epimyocardial
or right intraventricular position. Electrograms
are obtained from the spontaneously beating
(spontaneous ventricular events SVE) as well as
from the paced heart (Ventricular Evoked Re-
sponse VER) and transmitted by a dual-chamber
pacemaker to an extracorporeal data acquisition
device. This short-distance transmission is using
broad-bandwidth inductive coupling in order to
obtain electrograms with diagnostic quality and
resolution (Fig.1). Usually electrogram sequences
of 1 minute representing about 80-100 events are
considered for a data file.
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Electrodes with
fractally coated surface

endo- or epimyocardial, Bandwidth:
no polarization artifact Input range:
Gain:

Telemetric dual-chamber
pacemaker
(Physios CTM 01)

0.33- 200 Hz Sampling rate: 667 Hz
+/- 25 mV Resolution: 0.1 mVv
100

Pacemaker programming
and electrogram recording
software (SWM/SWD 1000)

Programming head
and telemetry receiver

Fig. 1. The IMEG recording system consists of electrodes with fractally coated surface, the telemetric dual-chamber pacemaker

and the data acquisition unit

In the data acquisition station the electrogram 68 and returned to the sending hospital within few

are analogue-digital converted with a sampling
rate of 667 Hz and a resolution of 0,1 mV, sup-
plemented with clinical data as agreed in the
study protocol, and related to corresponding pa-
tient data. After transferring the data into a trans-
fer file, appropriate data compression and en-
crypting, the data are transmitted via the Internet
to the central data processing and analysis center
in Graz (CORTRONIK, http://www.cortronik. co.
at). All appliances (electrodes, pacemakers, data
acquisition  station) are available from
BIOTRONIK (Berlin, Germany). At the center in
Graz data processing and analysis is performed
using tailored software. The results of the recent
analysis are added to the former patient record

Patient
management

Data acquisition unit

minutes. The schematic structure of CHARM s
illustrated in fig. 2. Fig. 3 depicts the flowchart of
the operating and data processing tasks as per-
formed in each hospital and in the analysis center.
In fig. 4 the electronic form is shown that has
been developed to enter patient and examination
data in the hospital before transmitting the data
file to Graz. This electronic form can be adjusted
to the special wishes and requirements of each
hospital. Fig. 5 presents a typical patient record as
it is returned from Graz to the sending hospital
where the receiving station is available. This rec-
ord can be visualized and printed or stored in
electronic form.

Worldwide
data
transfer

Central data
processing

Fig. 2. Schematic structure of CHARM (Computerized Heart Allograft Recipient Monitoring)


http://www.cortronik/
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Operating tasks at the

HOSPITAL

Recording of new IMEG sequences

Adding clinical data to the database

——
Relating the IMEG recordings
to the corresponding patient data
utilizing the pacemaker serial number.
—~—

—

Data compression and codification
De-codification and de-compression

Exclusion of the respective IEGM files and
examination data from further data transfer

Display and/or print the patient report

Data processing at the

ANALYSIS CENTER

Development of specialized software for
the hospitals, installation and support

De-codification and de-compression

Heart beat detection
Heart beat classification

Statistics and support for scientific reports

EXAMINATION

31.03.1998

Fig. 4. Example of an electronic database form
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CHARM - Computerized Heart Allograft Recipient Monitoring

patient #
Patient's Name
Date of Birth

NOTE: no recordings from today MONITOR PATIENT REGULARLY! -
last IEGMs date time type heart rate beat sigcheck PARAMETER 19.11.1998 12.10.1998 threshold  unit remark
iegm.001 19.11.1998 16:07:00  std 100 bpm  evoked 99% VER_Tslew( .40 64.09 <55 /s
iegm.002 19.11.1998 16:11:00  std 100 bpm  evoked 100% VERj'slewgm mV/s
@gEeVXDuchv) un/wos
VER_DURCc(A) ms
DURC %
VER DUR [%] PACING(A) Normalized VER [mV]
corrected+normalized+combined
120 10]
1A
110
1B 0 0
1000 1A 1A ‘ 1A -
90 0 0 o 2M1A 0 aa L | mean (previously)
1B — 12.10.1998
80! = 19.11.1998
N L : t[ms]
0 day after heart transplantation 252 0 100 200 300 400 500
VER Tslew [%)] PACING(V) Normalized VER [m
0 10]
100 = f—(
0?2 2F 2
o o
0% g o1a S 0
50] 1A = llJB_A 1A = = | mean (previously)
< < — 12.10.1998
= normalized+combined £ -10 — 19.11.1998 t [ms]
% day after heart transplantation 252 0 100 200 300 400 500
OOO O 0 QO OO WM O W W © @
9RNHH & 9 900 99 FOH R O B I O S
Mo S W OO O~ IS~ 0 O O D O —
QQeoQ Q 99 QO oo e o 9 o o - bl
MEHNO N W< N WON IS N~ 0 (=2}
—ANNO N O« OO NO =AM —«+ N N -
LEGEND: ? EMB result missing, ! caution, * infection, o enhanced immunosuppression 16:35:24
NEXT RECORDING: not later than 03.08.1999 VV,AA 02.08.1999
CORTRONIK, Graz/Austria, Tel: +43 (316) 474533, e-mail: charm@cortronik.co.at page 1

Fig. 5. Example of a regular patient report. On the left hand side trend curves of the diagnostic parameters are displayed relative to pro-
spectively calculated diagnostic thresholds. The right hand side shows current and previous averaged IMEGs from both pace-
maker channels. The tables above contain detailed information about the most recent recordings and the parameter values, re-

spectively

Lo . 7
Data transmission is performed using the FTF 0

protocol in order to appropriately consider the
firewall concept of the hospitals. If the FTP pro-
tocol is not available at the participating hospital,
data transmission can also be accomplished via e-
mail. In Graz a password secured data bank ac-
count is installed for every hospital. Each patient
is identified by the pacemaker identification code
that is heading the transmitted data file. Addition-
al safety measures are considered including spe-
cial procedures for signal analysis.

RESULTS AND DISCUSSION

Since the beginning of CHARM, about 26.
000 electrogram sequences from 285 patients in
14 hospitals around the world have been transmit-
ted to Graz (fig. 6). No serious or real difficulties
have occurred that fundamentally question the
suitability and reliability of the Internet for this
kind of data transmission. Usually the transmis-
sion of the complete data file (about 40 kByte
after adequate data compression) to Graz requires
only a few seconds if full transmission capacity is

vailable. During short periods of limited availa-
bility of the transmission capacity the required
time can increase to less than one minute.

In the course of CHARM two multicenter
studies have been supported. The first study is
already finished whereas the second one is still
running. No serious problems have been observed
during these studies. There is clear evidence that
the clinical partners benefit from the support pro-
vided by the center in Graz. This support is of
special importance if the hospitals are using dif-
ferent software platforms that must be adjusted to
the data acquisition station or the receiving sta-
tion. The acceptance in the hospitals is excellent.
The complete data management is performed by
the analysis center. The hospitals do not need
software specialists for taking care of the respec-
tive multicenter tasks. The operating procedures
in the hospitals are organized in such a way that
medical doctors with some training can perform
all required tasks. Training can be provided by
the center in Graz using teletraining.
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INTERNET
worldwide

Current statistics (1.11.1999)

Hospitals 14
Implants 285
IMEGs >26000

Central Data
Analysis Center

Fig. 6. Current statistics of the cardiac telemonitoring system

In most countries which are either highly in-
dustrialized or in the transition phase, the expens-
es for the health care systems are continuously
increasing since many years, as expressed in per-
cent of the national gross domestic product. It is
estimated that the current medical insurance sys-
tem will soon run out of money as a result of spi-
raling medical costs. This situation is enhanced

by the change in the demographic distributio 71

that illustrates the aging problem in most nations.
As a consequence of that situation, some coun-
tries have already begun to limit or to reduce the
services provided by public or general insurances.
On the other hand, there is enhanced request for
complete and efficient health care as promised in
the WHO program 2000. Hence, the demand for a
significant modification of the present health care
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UHTEPHET - TEJEMOHHUTOPHUHI' IHTPAMIOKAPIIAJIBHUX

EJIEKTPOI'PAM

I. Xymmen
IHcTuTyT BioMenn4HOIO TEXHIKU
Texuiunnit Yuisepcurer ['pana (ABcTpis)

PE3IOME

OriHeHa MOXIIMBICTh MEPEXKi iIHTEpHET UL BCECBITHROI mepeaadi iTpamiokapaiansaux enexrporpam (IMET) i
3a0e3medeHHs MOCTIHHOTO TOCTYITY A0 IEHTPIB, IO CHENiai3yIOThCS B aBTOMATH30BaHiil 00po0Ii CUTHATIB.

JlJ1s MOHITOPHHTY TIPOIIECiB BIATOPTHEHHS MepecakeHoro cepisd y 1992 6ye crBopenuit mpoekt CHARM
(ABTOoMaTn30BaHHUi ceprieBmid ajorpadiuanii MoHiTOpHHT pennmienTiB), IMEI 3ammcyBamics 3 BUKOPHCTaHHIM
CHUCTEMH KapIiOCTUMYJIATOPA, IO BOJIOI€ MOKIIMBOCTSIMA TEJIEMETPIi i3 IIMPOKOIO MPOIYCKHOO 3MaTHICTIO 1 Mae
y CBOEMY CKJIafi (paKkmifHHO OOKYTaHi €NEKTPOIH, PO3TAIIYBAHHS B eMiMiOKapIialbHilil 9 y BHYTPIIIHBOILTYH-
koBiit obmacti. IMEI" mepenaBamics mo Micisl 300py JaHUX, ¢ BOHH 30epiraiics, miagaBaiics aHATIOTOBOMY i
IUPPOBOMY IIEPETBOPECHHIO 1 MIEpeaaBalics dyepe3 IHTEPHET MICI JOAABaHHS IESKUX KIIHITHO 3HAYNMUX JaHUX 1
mmdpysanss. [lepenaya iHpopmanii yepe3 Mepexy iHTEpHET 34iHCHIOBAIACS TOJIOBHIUM YHHOM 3 BUKOPHCTaHHAM
FTP (mporokoxy mepenaui ¢aiinis), ajge B IeAKHX BHIAKaX AITEPHATHBHO 32 JONOMOTOIO SJIEKTPOHHOT ITOLITH.
Jist 3axucTy 00MiKy 3aIHCy JaHHX, 10 HAIXOAATH 3 KOXKHOI JIIKapHi, Y IeHTpi 00poOKH JaHWX OYB BCTAHOBIICHHUN
IHAWBIAyalbHUHM Tapojb. ImeHTHGIKais MaIieHTIB JocsArajgacs 3 BHKOPHCTAaHHSAM ITI3HABAIEHOTO KOIY
KapIioCTUMYIIATOpa, Tepeaada sskoro nepenysana nepenadi IMET. ITicis 00poOku curHaIiB i 00UHCIEHHS Pi3HUX
mapaMeTpiB CKIIATAJIICS 3BIiTH IO KOXKHOMY IAIliEHTY, KOTPIi JTali HapaBIsUIUCS Y BiIOBITHY JIiKapHIO.

Horenep Oinpm 26.000 3anmcis IMEI Big 285 marieHTiB i 14 mikapeHb B yChOMY CBITi, IO MICTSTh IPUOIH3IHO
100 monmiit xoxHa, Oymu mociaHi Ha craHmiro 0OpoOku B ['pame. Ilpu mpomy He Oymo 3adikcoBaHO Hi OmHIET
npobieMH 4d Irepenadi MoMIIKOBOI mepenadi. CTaB MOXXIMBHM TaKOXK PO3IJIA] KOHIENIii MiXXMEpEKHBHOTO
3aXUCTy OKPEMHX JIIKAPCHb 1 KOPEKTYBaHHS IPOIEIypH Iepenadi BiAMOBIMHO BHMOTaM JiKapHi. BomHouac
aBToMaru3oBaHa oninka IMEIL" BukopHcTOBYBanacs He TIIBKH UL KOHTPOIIIO TPAaHCIUIAHTATA, alle i Il KOHTPOJIIO
PEIHUITiEATA i OLIHKYA TeMOTUHAMIKH.

Iareprer-iepeqasa IMEI' Ha crmemianizoBaHi IEHTPH aBTOMATH30BaHOI OOpOOKM CHTHANIB € HaTiHHUM
IHCTPYMEHTOM Kap[ialbHOTO TEIeMOHITOPUHTY. LIeHTp 00poOKM CHTHANIIB MOXKe 3a0e3medyBaTH JIiKapHi TaKOIo
JIOJJATKOBOKO CITY’KOO0F0, SIK 00po0OKa TaHUX A 0araTOIeHTPOBUX JOCIiIKCHb.

K/TIO490BI C/IOBA: inTpamiokapianbHa eIeKTporpama, repecakere cepiie, [HTepHeT, TeIeKOMyHiKaIliiHi
TEXHOJIOT11
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HUHTEPHET - TEJEMOHHUTOPUHI'T UHTPAMUOKAPINAJIBHBIX

AJIEKTPOI'PAMM

I. Xymmen
HucrutyT BuomMenMumHCKoW TEXHUKU
Texunueckuit YauBepcuret ['pama (ABctpus)

PE3IOME

OrneHeHa BO3MOXXHOCTh CETH WHTEPHET Ui BCEMHPHON Mepeaavdl HTPaMHOKapIUabHBIX 3JIEKTPOrpaMM
(MMD3T') n obecriedeHns] MOCTOSHHOTO JIOCTYIA K IIEHTPaM, CIEIHATIM3HPYIONINMCS B aBTOMATH3NPOBAHHON 00-
paboTKe CUTHAJIOB.

JJiss MOHUTOPHHTA MTPOIIECCOB OTTOPIKEHHS ITepecakeHHOro cepama B 1992 6wt co3aan npoekt CHARM (Ag-
TOMAaTHU3UPOBAHHBIA CEPIICUYHBIN ayutorpadudIeckuii MOHUTOPUHT pennunienTo), UMOI 3anuchBagich ¢ HCIOIb-
30BaHUEM CHCTEMBI KapIHOCTHMYISATOPA, 00JIQAAI0NIET0 BO3ZMOKHOCTSIMHA TEIIEMETPUN C IIMPOKOI MPOMyCKHOM
CHOCOOHOCTBIO M MMEIOIIETO B CBOEM COCTaBe (PPaKIMOHHO OKYTaHHBIE 3JEKTPOJBI, PACHOJIOKEHHE B AIIHMHUO-
KapIWaJIbHON WJIM BO HYTPHXKETyZouKkoBoH obmactu. MOl nmepemaBanmck K MecTy cOopa aHHBIX, I'/le OHH CO-
XpaHsUTNCh, TOJBEPTaJlCh aHAJOTOBOMY M IM(POBOMY MpeoOpa3oBaHMIO M MEPEIaBaIUCh MO0 MHTEPHET MOCIe
J00aBJIeHNsST HEKOTOPBIX KIMHUYECKH 3HAYMMBIX JTaHHBIX M mmdpoBanus. [lepenada mHpOpmMamum yepe3 ceTb
WHTEPHET OCYIIECTBIIACH TJIABHBIM 00pa3oM ¢ ucmonb3oBanueM FTP (mporokona mepemauun (aiioB), HO B He-
KOTOPBIX CIy4asX aJbTEPHATHBHO C MOMOILBIO 3JEKTPOHHOM MOYTHI. JIJIs 3alIMTHI ydeTa 3aluCH JAHHBIX, OCTY-
MAOLINX U3 KaX0H OOJBHUIIBI, B IEHTPE 00paOOTKH JaHHBIX ObLT YCTAaHOBJICH WHIVBHUAYaIbHBIN Mapons. VneH-
TU(UKAIMS TaIUEHTOB JOCTUTaIach C HCIIOJIb30BAaHWEM OINO3HABATEIBHOTO KOJA KapANOCTHMYIIATOPA, Iepeaada
KoToporo mpeamectsoBana nepenade MMOI. Tlocme 06pabOTKH CHTHAIOB M BBIYUCICHUS Pa3IMIHBIX MapaMeT-
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POB, COCTABIISIINCH OTYETHI MO KaXKJOMY MAlMCHTY, KOTOPBIE Jaee HAMPaBIsUIMCh B COOTBETCTBYIOLIYIO OOMbHU-
my.

o macrosmero Bpemern 6onee 26.000 3ammceit UMOI ot 285 marenToB u 14 GONBHUIT BO BCEM MHpE, CO-
nepxamux npubmmuTensHo 100 coOpITHf Kaxaas, OBIIM MOCTAaHBI Ha CTaHIUIO 00paboTku B ['pame. IIpu sTom
He OBUIO 3a(MKCHPOBAHO HHU OJHOM MPOOJIeMBI Mepeaadn WK omnO09HON nepenadn. CTaino BOZMOKHBIM TaKXKe
paccMOTpeHNE KOHIENIMN MEXXCETEBON 3alIMUTHI OTACIBHBIX OOJBHUI] M KOPPEKTHPOBKA MPOLEAYPHI Meperadn
COOTBETCTBEHHO TpeOoBaHMAM OONBHHIIEL. B TO ke Bpems aBToMaTtm3upoBaHHas oreEka UMOI™ ucnons3oBanack
HE TOJIBKO JUISI KOHTPOJISL TPAHCIIIAHTATA, HO M U KOHTPOJIS PELUITHECHTA ¥ OLIEHKH TeMOANHAMHUKH.

WuaTeprer-nepenava IMOIT Ha crenmani3upoBaHHBIE EHTPHl aBTOMATH3MPOBAHHOW 0OpabOTKH CHUTHAJIOB
ABJIETCSA HAJIC)KHBIM HHCTPYMEHTOM KapIUaJbHOTO TEIEMOHUTOPHUHTA. LIeHTp 00paboTKM cHrHAIOB MOXET obec-
MIeYNBATh OONBHUIBI TAKOW JOMOIHUTEIBHON CIy>KOO0H, Kak 00pabOTKa AaHHBIX JUII MHOTOIIEHTPOBBIX HCCIIENO-
BaHMIL.

K/TIOYEBBIE C/IOBA: wHTpaMHOKapIualbHas 3JIeKTporpamMma, MepecakeHHoe cepale, MHTepHer, Teme-
KOMMYHHUKAI[HOHHBIE TEXHOJIOTHH
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MONITORING OF INTRAMYOCARDIAL ELECTROGRAMS AND
THEIR DIAGNOSTIC POTENTIAL

H. Hutten
Institute of Biomedical Engineering Technical University, Graz (Austria)

SUMMARY

Purpose of work: Assessment of the potential of intramyocardial electrograms (IMEGS) for longterm cardiac
telemonitoring that is not possible by surface ECG due to the poor reproducibility of these signals.

Materials and methods: With the availability of cardiac pacemakers with broad-bandwidth telemetry (0,3-200
Hz) and fractally coated electrodes the monitoring of IMEGs both from the spontaneously beating and the paced
heart became possible. These signals have first been utilized to monitor rejection in transplanted hearts. Protocols
for standardized clinical examinations have been set up that allow to eliminate errors (e.g. time of day, changes in
posture, and stimulation parameters). Tailored software has been developed for signal processing based on event
classification, averaging, and parameter extraction. Individual features like anatomy of the heart and respective
position of the electrode require that each patient is considered for its own reference.

Results: IMEGs can be acquired with excellent long' 73 reproducibility of signal morphology. In most cases
the transitory effects during the post-implant period can a,.... -priately be considered. Regarding reproducibility the
IMEGs are superior to surface electrograms. Careful signal processing of the structured morphology of IMEGs
supplies information of clinical relevance that can not be obtained from surface electrograms. Ventricular evoked
responses (VERS) can be obtained with the same electrode that is used for stimulation. VERS in transplanted hearts
do indicate not only acute rejection and infection episodes, but have a high prognostic potential for recipient moni-
toring. Furthermore, IMEGs monitor information on the hemodynamic situation of the heart, e.g. end-diastolic
filling volume, and they can be utilized for AV-setting in patients with cardiomyopathies.

Conclusion: Surface electrograms are well established for cardiac routine diagnosis and longterm monitoring,
e.g. Holter monitoring. However, thanks to progress in pacemaker technology IMEGs offer another challenging
potential for cardiac monitoring including therapy management and risk surveillance that is not accessible with
surface electrograms. Computerized evaluation of IMEGs is possible, however requires tailored software that is
made available by specialized centers.

KEY WORDS: intramyocardial electrograms, loug-term, cardiac telemonitoring, signal morphology

the heart with an extracorporeal signal receiving
INTRODUCTION station. Usually the signals are acquired with re-

Recording of intramyocardial electrograms has  stricted frequency bandwidth. The basic assump-
long been used routinely in order to diagnose or tion is that the electrode monitors the near-field
to localize disturbances of the occurrence of exci-  excitation process, i.e. the summing action poten-
tations and their spreading over the heart [7]. This tial of a small volume of tissue around the elec-
invasive procedure is restricted to shortterm mon-  trode. Typical electrode positions are near the
itoring. The intramyocardial electrograms are ob-  sinus node, the AV-node, the His bundle and
tained by leads that are transvenously connecting  along other parts of the conduction pathways. The
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diagnostic information is primarily represented in
the temporal pattern, the moment of appearance
of the excitation at the site of the electrode, e.g.
the His bundle. Only coarse variations in the
shape of the summing action potentials are con-
sidered. Recording of intramyocardial electro-
grams, although still applied for certain diagnos-
tic procedures, has lost some of its clinical im-
portance since the availability of small and easy-
to-wear devices for longterm Holter monitoring,
especially in the field of arrhythmia detection.
Due to progress in pacemaker technology and
advanced methods in computerized signal pro-
cessing the recording and more detailed evalua-
tion of intramyocardial electrograms have attract-
ed new attention. Although pacemakers are still
supplied only with insufficient memory capacity
for longterm recording, compared with Holter
devices, their sensing channel can be used for the
acquisition of intramyocardial electrograms. The
aim of the present study has been to evaluate the
clinical relevance of intramyocardial electrograms
obtained by implanted pacemakers with special
attention to longterm monitoring and therapy

management. 74

MATERIALS AND METHODS

In the last years advanced pacemakers became
available with broad-bandwidth telemetry capa-
bility (0,3-200 Hz). Equipped with fractally coat-
ed electrodes (all appliances BIOTRONIK, Ber-
lin, Germany), these devices render possible the
recording of intramyocardial electrograms with
became obvious that intramyocardial electro-
grams contain information not only on rejection,
but also on infection (fig. 1). Another group are
patients with different kinds of cardiomyopathies,
e.g. patients with hypertrophic obstructive cardi-
omyopathy (HOCM). Since these patients are
supplied with a dual-chamber pacemaker, the
primary aim has been to properly adjust the AV-
delay and thereby to reduce the pumping work-
load of the heart. In those cases the objective has
been to assess the suitability of the intramyocar-
dial electrogram for therapy management. The
hypothesis has been that the AV-delay is properly
adjusted if the myocardium is excited with a high
degree of capture by the stimulus, i.e. that fusion
beats are avoided.

Computerized evaluation of all studies has
been performed by CORTRONIK in Graz
(http://www.cortronik.co.at) where tailored soft-
ware has been developed. The electrograms have
been transmitted to Graz mainly via the Internet
using the FTP protocol and exceptionally via e-
mail [4].

high-resolution in diagnostic signal quality [2].
The electrodes can be situated either in intra-
ventricular, intraatrial or epimyocardial position.
Electrograms can be obtained either from the
spontaneously beating (SVE) or from the paced
heart (VER). By inductive coupling, the electro-
grams are transmitted in real time to an extracor-
poreal data acquisition station. After analogue-to-
digital conversion (sampling rate 667 Hz, resolu-
tion 0,1 mV) different procedures of signal analy-
sis like beat detection, rhythm analysis, beat clas-
sification, signal averaging and pattern extraction
can be employed. Special attention is paid to the
detection of changes in the signal morphology.
Signal analysis is performed by specially devel-
oped, tailored software based on MATLAB. A
comfortable data bank system has been installed
where the complete data files with the raw data
can be stored and used for extended signal analy-
sis. Identification of each patient is achieved with
the pacemaker identification code heading the
respective data file.

In preliminary studies longterm reproducibility
of the electrograms and different possible influ-
ences on the morphology of intramyocardial elec-
trograms have been investigated, i.e. day of time,
posture, and of the stimulating parameters on the
shape of evoked responses [3].

Different groups of patients have been exam-
ined. Most of the patients have undergone heart
transplantation. The primary objective in this
group had been to monitor rejection and to sup-
port therapy management. During this study it

RESULTS AND DISCUSSION

Here only some results can be presented in
summarizing form:

1. In heart transplant recipients, the signal re-
producibility of intramyocardial electrograms af-
ter the posttransplant period has been proven to
be excellent if standardized protocols are em-
ployed. Considering both the beat-to-beat varia-
bility (rg) and the longterm reproducibility (r.) of
the signal morphology, the evoked responses
(VER) are superior to the electrograms from the
spontaneously beating heart (SVE). This is shown
in fig. 2 for 10 follow-ups in heart transplant re-
cipients beyond the 14th postoperative day [3].
Only follow-up recordings have been considered
when episodes with clinically significant diseases
(e.g. rejection, infections) could be excluded.

2. In different methodological approaches the
potential of intramyocardial evoked responses for
rejection monitoring has been assessed and com-
pared against the results of endomyocardial biop-
sies. Since endomyocardial biopsy is related with
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expenses, risks in application, subjective evalua-
tion and long interexamination periods, the aim
has been the development of an alternative meth-
od with comparable diagnostic validity. Fig. 3
shows the results of a multicenter blinded study.
Since it has been found that the results of endo-
myocardial biopsy are different from hospital to
hospital and frequently are not considered for
therapeutic decisions, in this study the results of
the evaluation of endomyocardial electrograms
(VER) have been referred to clinically significant
rejection episodes, i.e. when the physicians have
decided to augment rejection therapy. The corre-

lation of the VER evaluation with such rejection
episodes prove the validity of the approach to
utilize the VER for therapy management in trans-
plant patients. This is emphasized by the results
illustrated in fig. 4. This statistics reveals a com-
parison of the death of transplant patients with the
parameter VER_Tslew calculated from VERs that
have obtained in the last weeks before the pa-
tients have died. From this presentation it can be
concluded that the VERSs from transplant patients
have a high diagnostic potential for the final out-
come.

Rejectio

n -

<., Infection

EMB Infection
0 no

8 3A no

28 O yes

54 0 no

Fig. 1. Averaged ventricular evoked response acquired from the same patient at different follow-up examinations after heart transplanta-

tion. The table shows the post-operative day and whether a

rejection (EMB results) or an infection was present or not on the day

when the respective signal was recorded. The bold curve recorded while the patient was suffering from moderate rejection shows a
strong decrease in the repolarization phase. At a later time the patient became ill from an infection that resulted in a prolongation as
indicated by the dotted curve recorded on day 128. Five months after heart transplantation the dashed curve which was again not
influenced by rejection or infection correlated fairly well to the signal recorded on the 7th postoperative day
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Statistics on the Rejection Sensitive Parameter
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Diagnosis with the Rejection Sensitive Parameter
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Fig. 3. Left: Statistics on the Rejection Sensitive Parameter RSP grouped according to whether clinical assessment found Significant Re-
jection SR or not. Application of the U-test indicates that the differences in median are statistically significant. Right: Applica-
tion of a single threshold to detect the cases with SR (encircled data points) indicates significant correlation between the clinical
and the IMEG parameter classification (p < 0.001). Using a threshold of 93% revealed the diagnostic indices as displayed within
the figure. 55% of the endomyocardial biopsies EMB could have been precluded if the RSP values would have been used to in-
dicate EMB. The three cases of SR above the threshold (false negative cases) occurred in 2 patients with multiple episodes of SR

(three in each patient) interlaced with infection episodes [1]
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Fig. 4. Left: Statistics on the VER_Tslew values as obtained during the most recent follow-ups and grouped according to the outcome of the
patients. MED = median, IQR = interquartile range, MIN = minimum, MAX = maximum, N = number of patients. Patients who
died exhibited significantly lower VER_Tslew values during their last follow-up. Right: The VER_Tslew and the VER_DURCc val-
ues for all patients as obtained during the most recent follow-up. 14 patients who finally died, but none of the survivors had
VER_Tslew values below 55 mV/s (at the left hand side of the vertical line) during their last follow-up

3. Intramyocardial electrograms are superior tt 76 RR interval of all regular heart beats within an

extracorporeal electrograms for several reasons,
e.g. they are not affected by relative displacement
between the heart and the electrode due to venti-
lation and contraction, and the alveolar filling
with air does not influence the characteristics of
the transmission pathway to the surface. Hence, it
can be expected that the signal morphology of
intramyocardial electrograms presents infor-
mation that cannot be obtained from surface car-
diac electrograms. Fig. 5 shows a sequence of
SVEs with one premature beat (#12). The QRS
amplitude of this extrasystole is larger than that
of regular heart beats. 400 recordings from 71
patients have been evaluated using the scheme
depicted in fig. 5. RR, is defined as the shortest

IMEG sequence of one minute duration. The QRS
amplitude of the event that follows the shortest
RR interval (i.e. the shortest filling period) has
been compared with the QRS amplitude of the
heart beat that is preceding the shortest RR inter-
val. This ratio ARR, is compared with RR, in
fig. 6. The results support the assumption that
intramyocardial electrograms present information
on the hemodynamic situation of the heart. The
shorter the RR interval and hence the filling peri-
od, the larger is the QRS amplitude of the heart
beat that follows this RR interval. There is some
evidence that a large QRS amplitude indicates a
small enddiastolic filling volume.
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Fig. 5. Section of an IMEG recording showing a premature QRS complex with normal contour (heart beat #12) as well as the definitions
of the parameters mathematically extracted by signal analysis [5]

+
ARRminfreI [%]
181 4
+
16| +
+
+ +
14 I
12
+
| 8 %
1 +
0.8
n 60 94 75 65
1 1 1 1

Statistics: two tailed U-test |

T3 3

+ RRmin [S],
35 13
I I I

15

43
I

<0.45

0.45-0.55 0.55-065 0.65-075 0.75-085 0.85-0.95 0.95-1.05

>1.05

Fig. 6. The boxplots show a significant difference of Arrmin_rel between groups with RRmin lower than 0.55 s and all other groups [5]

4. Shortening the AV-period in patients with
Hypertrophic ~ Obstructive ~ Cardiomyopathy
(HOCM) has been shown to be an effective ther-
apeutic measure in those patients. On the one

dial electrograms. Clinical research has just start-
ed utilizing advanced pacemaker technology with
the features for high quality signal sensing and
the telemetric capability for monitoring those sig-

hand the ventricular filling period should not bt 77 nals. There is already a large and still growing

too short, on the other hand the ejection causec
by pacemaker stimulated ventricular contraction
should be nearly completed before the sinus node
induced contraction around the aortic outflow
tract starts. The Left Ventricular Outflow Gradi-
ent (LVOTG) measured by echocardiography de-
creased from a pre-pacemaker implant value of 98
+/- 22 mmHg to 59 +/- 24 mmHg (p < 0.01) in 9
patients when the VER has been used to optimize
the AV-interval by achieving full ventricular cap-
ture and thus avoiding fusion beats [6]. Fig. 7
shows that the LVOTG is correlated with the
VER parameter VERya (p < 0.05).

Up to now it is not possible to realistically as-
sess the full diagnostic potential of intramyocar-

body of evidence that intramyocardial electro-
grams present diagnostically relevant information
that cannot be obtained from surface electro-
grams. Serious shortcomings of surface electro-
grams are their poor longterm reproducibility and
the effect of relative displacement between the
heart as the source of the signal and the electrode
position on the surface by ventilation. Hence, the
superior features of intramyocardial electrograms
should be evaluated for longterm risk monitoring
and therapy management. Modern telecommuni-
cation technology renders possible the worldwide
transmission of medical data like intramyocardial
electrograms for computer-assisted signal pro-
cessing using tailored software. Consequently,
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service in signal processing and data management  mission has been proven [5]. Multicenter studies
can be provided by specialized centers to which  have shown that this support is appreciated by the
the data can be sent by Internet. The reliability hospitals and offers benefits in costs and service
and suitability of the Internet for this data trans-  quality.
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Fig. 7. Linear regression analysis between the Left Ventricular Outflow Tract Gradient LVOTG and the magnitude of the VER as meas-
ured by the area under the negative signal part VERna, revealing a significant correlation between hemodynamics and electrical
activity [5]
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MOHITOPHUHTI IHTPAMIOKAP)1_7_8_JII>HI/IX EJEKTPOTPAM 1 IX

JIATHOCTUYHUHA MOTEHIIIAJI

I'. Xymmen
IacturyT BioMeanuHO1 TeXHIKK
Texuiunuit YHiBepcurer 'pama (ABCTpis)

PE3IOME

OriHeHa MOXJIMBICTh iHTpaMiokapaiansHoi enektporpadii (IMED) mwis Z0BrocTpOKOBOTO KapialbHOTO Tese-
MOHITOPHHTY, HEMOXJIMBOTO TPH BUKOpHCTaHHI moBepxHeBux EKI depes HemocTaTHIO BiATBOPIOBAHICTH IUX
CHUTHAIB.

3 BUKOPHCTaHHSIM KapaialbHUX KapJiOCTUMYJISATOPIB 3 MOKIMBOCTSAMHU TEIEMETPil 1 MMPOKOIO MPOIMYCKHOIO
3martHicTio (0,3-200 '), mo MarTh y CBOEMY CKami GpakIifHHO OOKyTaHi €JIEKTPOAM, CTaB MOMKJIMBHM KOH-
Tpons IMET, 3anucanux mpu CIOHTAHHOMY PUTMI i KOHTPOJIHOBAHOMY 330BHi. Li cHTHAIM CrIOYaTKy BUKOPHCTO-
BYBAJIHCSA, 00 KOHTPOJIOBATH IPOIIECH BIITOPTHEHHS IEpecaKeHOro cepiisd. bynn BCTaHOBIEH] MPOTOKONHN s
CTaHAAPTU30BAHUX KIIIHIYHUX ICIUTIB, IO JO3BOJISAIOTH YCYBAaTH IOMWJIKH (HampuKiIam, dac no0u, 3MiHa TOJI0-
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JKEHHS TiI, TapaMeTpy CTUMYJIAIi, Tomno). [l oOpoOku cuTHANIB, 3aCHOBaHMX Ha Kiacuikarlii BUIAAKy, yce-
penHeHHs, 1 00UYNCIeHHS HEOOXITHIX ITapaMeTpiB po3poOIIeHe CIiemiai3oBaHe MporpaMHe 3a0e3nedeHHs .

Otpumani IMET 3 4ynoBOf0 TOBrocTpOKOBOIO BiITBOPIOBAHICTIO MOP(OJIOTii CHTHATY. Y OUIBIIOCTI BUITAAKIB
MOTJIA OILIHIOBATHCS MEpeXigHi BIUIMBU MPOTATOM IEpiofy, IO HACTYIIaB 3a BIPOBA/DKCHHSAM eleKTponiB. Ilo
cBoiif BinrBOoproBaHocTi IMEID mepeBepiryBany moBepXHEBI eleKTporpaMu. PerenpHa 0OpoOKa CHTHAJIB CTPYK-
TypHOi Mopdomorii IMEI" mo3Bonmna omepxatu KIIHIYHO 3HaYMMY iH(OpMAIifo, 110 HEMOXKIMBO OJEPXKATH 32
JIOTIOMOTOI0 TIOBEpPXHEBOi enekTpokapaiorpadii. [Ilnyrkosi Bukimkani peaknii (BBP) Buxoamnmm 3a momomororo
TOTO X €JIEKTPOoJa, [0 BUKOPHCTOBYBaBCs sl ctuMyisinii. Hassricts BBP y mepecamkeHoMy ceprli BkasyBanu
HE TUTBKH Ha TOCTPE OTTOXACHHS Ta emi3oAu iH(EeKIil, ajle i Majii BeJIMKe MPOTHOCTHYHE 3HAUYSHHS I KOHTPO-
mo perunienTa. Kpim toro, IMEI-MOHITOPHHT T03BOJHMB KOHTPOIIOBATH TeMOIMHAMIYHUI CTaH CEpIld, HAIPHU-
KJIaJl KiHIIeBO-AiacTomigyHuA 00csar. BiH Takok BUKOPUCTOBYBaBCs st AV-KOHTPOJIO Y MAIli€HTIB 3 Kapaiomiona-
TiSIMHU.

IToBepxHEBi €NEKTPOTPaMHU € TAPHUM IHCTPYMEHTOM 3BUYAaWHOI TIarHOCTHUKH TMATOJIOTIi cepIis i JOBIOCTPOKO-
BOro KOHTpoo. OHAK 3aBISKU MPOTpecy B TEXHONOTIT kapaioctumyisatopa IMEIT Moske TakoX BHKOPHCTOBYBa-
THCS IJIS1 KapAiaTbHOTO MOHITOPHHTY, BKIIOUAIOYH KEPyBaHHS TEpaIi€ro i KOHTPOIbh PU3UKY, IO HEMOKIINBI IIPH
BUKOPHCTAaHHI TOBEPXHEBHX eJIEKTpOKapaiorpaM. ABTomarm3oBaHa ouinka IMEI mosximBa, ane BuMarae
CIEIiali30BaHOTO MPOTPaMHOTO 3a0€3MEUCHHS, 1110 MIPOIIOHYETHCS CIICIiaIi30BAHUMH EHTPAMH.

K/TIO490BI C/IOBA: iatpaMiokapianbHa el1eKTporpama, JOBrOCTPOKOBHH TEIEMOHITOPEHT ceplls, Mopdo-
JIOT'isl CHTHAITY

MOHHUTOPHUHI' UHTPAMMOKAPAUAJIBHBIX JJIEKTPOI'PAMM M
UX TUATHOCTHUYECKHUN MOTEHIUAJI

I. Xymmen
HuctutyT BuomMenMumHCKOW TEXHUKU
Texumuecknit YauBepcuret ['pama (ABcTpus)

PE3IOME

OreHeHa BO3MOYKHOCTh HHTpaMUOKapAuaiIbHON anekTporpaduu (MMOI') 1 monroBpeMeHHOTo KapJHaabHO-
TO TEIEMOHUTOPUHTa, HEBO3MOXKHOTO NP HCIONb30BaHUK NoBepXHOCTHBIX DKI' M3-3a HemocTaTOYHOI BOCTIpO-
M3BOIMMOCTH 3THX CUTHAJIOB.

C ucnonp30BaHUEM KapJHaJbHBIX KapAHOCTUMYJISATOPOB C BO3MOXKHOCTSIMH TEJIEMETPUH M IIUPOKOH MpOo-
nyckHoi crioco6HocThIo (0,3-200 ') ¥ MMEIOIUMH B CBOEM cOCTaBe (ppaKkIMOHHO OKYTaHHBIE 3JIEKTPOJIbI, CTA
BO3MOXKHBIM KOHTpoIb IMOI', 3anucaHHBIX IPU CIIOHTAHHOM PHUTME M KOHTPOJHPYEMOM M3BHE. JTH CHUTHAJIBI
CHavaJsla MCIOJIB30BAIIMCH, YTOOBI KOHTPOJIUPOBATH IMPOLIECCH OTTOPKEHUS MepecakeHHOro cepiua. beum ycra-
HOBJICHBI MIPOTOKOJIBI ISl CTAHAAPTU3MPOBAHHBIX KIMHUYECKUX HCIBITAHUH, TO3BOJIAIONINE YCTPAHATH OUIHMOKU
(HammpuMep BpeMs CYyTOK, M3MEHEHHE MOJIOKEHHS TeJ,TapaMeTphl CTUMYJSALUY | T.1.). 1 00paboTKu CUTHANOB,
OCHOBaHHOW Ha KiaccH(UKalMU Cilydas, yCPEIHEHHs, U BBIYHCICHHS HEOOXOAMMBIX MapamMeTpoB pa3padoTaHO
CHeNHaIN3NPOBAHHOE ITPOrpaMMHOE 0OecrieueHHe.

[Monyuenst UM3BIT ¢ mpeBOCX0IHOM JONTOBPEMEHHOI BOCIIPOM3BOIMMOCTBIO0 MOp(osIoruu curuana. B 6omnb-
LIMHCTBE CIy4acB MOIVIM OLEHUBATHCS IIEPEXOJHbIE BIMSIHUS B TEUCHUE IIEPUOJA, CIECAYIOLIEr0 32 BHEIPEHUEM
anextpoaoB. [1o cBoeit BocponsBoanmoctd MBI mpeBOCXOMMIN TTIOBEPXHOCTHBIE 3JIEKTpOrpaMMBbl. Triarens-
Hasg 00paboTKa CHTHATOB CTPYKTYpHOH Mopdonoruu M 79 ~ mo3sonmia MONydYnTh KIMHHYIECKH 3HAYMMYIO HH-
(hopMarmio, KOTOPYIO0 HEBO3MOKHO HOIYYUTH C IIOMOIIBV 1IOBEPXHOCTHON 3IeKTpoKapauorpadun. JKemymodnsre
BbI3BaHHBIE peaknny (BBP) nmoxydannces ¢ moMoIipio TOTo ke 3MIeKTPo1a, KOTOPBIH UCTIOIB30BAIICS ISl CTUMYIISI-
nuu. Hamuune BBP B mepecaskeHHOM cepjiie yKa3bIBaIM HE TOJBKO Ha OCTPOE OTTOXKICHUE M SMU30bI MHPEK-
IIUH, HO ¥ MMeNH OO0JIBIIOe MPOTHOCTHYECKOE 3HAUSHHE ISl KOHTpoIis perumnuenTa. Kpome toro, UMOIT - MoHu-
TOPUHT I03BOJIMJ KOHTPOJIMPOBATH T€MOAMHAMUYECKOE COCTOSIHUE CepALa, HallpUMep KOHEYHO-AHACTOINYECKUM
00peM.OH TakXKe HCIIONB30BaICS I AV-KOHTPOJIS y MAIIMEHTOB C KApANOMHOTIATHSIMH.

[ToBepXHOCTHBIE AIIEKTPOTPAMMEI SIBISIOTCS XOPOIIMM HHCTPYMEHTOM OOBIYHOHM JTMAarHOCTHKHU ITaTOJIOTHH
CepAIa U TOITOBPEMEHHOTO KOHTpos. OHaKo, Garoaapsi mporpeccy B TEXHOJIOTHH KapauocTuMyisitopa UMOIT
MOXKET TaKXe MCIIOJIb30BAThCA Ul KapAUaJbHOTO MOHUTOPHUHIA, BKIOYAsl YIPaBICHUE TEpanueid U KOHTPOJIb
pHCKa, KOTOPbIe HEBO3MOXHBI TIPH UCIOIb30BaHUH ITOBEPXHOCTHBIX AJIEKTPOKapAHOTpaMM. ABTOMATH3HPOBAaHHAS
ornenka IMOI" Bo3MokHa, HO TpeOyeT CIerHaIn3upOBaHHOTO IIPOTPaMMHOT0 00ecIieueH s, KOTOpoe Mpeyiara-
eTCsI CHeNNAIN3UPOBAHHBIMH IICHTPAMHU.

K/TIOYEBBIE CJ/IOBA: vHTpaMHOKapaAHadbHas dJIEKTpoTrpamMmMa, TOJTOCPOUYHBIA TEIEMOHUTOPHHT CEp/Ia,
MopdoJIoTHs curHana
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XAPAKTEP HAPYHIEHUA HWMMYHHOI'O TI'OMEOCTA3A VY
BOJIBHBIX TPOCTBIMU JTMABETUYECKUMHU PETUHOITATUAMMU

10.A. /lemun, H.H. Ilonos, E.A. Pomanosa

WucTtutyT npobiiem kproduonorun u kpuomeauuasl HAH Ykpanasr, XappkoB
XapbpKOBCKHI HallMOHANIBbHBIN yHUBepcuTeT uM. B.H. Kapasuna

PE3IOME

[IpoBeneHO KOMIUIEKCHOE M3y4YeHHE OCHOBHBIX MOKa3aTelell MMMYHHOTO roMeocTa3a y 130 GonbHBIX ¢ HENpo-
midepaTHBHON (OPMOH THaOEeTHYECKOH PEeTHHONATHH. Y CTAHOBJIEHO, YTO JHabeTHdYecKas peTHHONATHsI COIpo-
BOJK/IAETCSl HAPYILICHUEM KJIETOYHOT'O ¥ T'yMOPAIbHOTO MMMYHHTETA C U3MEHEHHEM MeTa0osmn3Ma JIMMQOIMTOB U
(arouuToB, pa3BUTHEM ayTOUMMYHHBIX 1 IMMYHOKOMIUIEKCHBIX PEaKILMi K ayTOaHTUTEHaM IJ1a3a.

K/TFOYEBBIE C/IOBA: nuabetnveckas peTHHOIATHS, IMMYHHUTET

BBEJAEHUE

Jledenue u npoduIakTHKa caxapHOTO AradeTa
U €ro OCJIOKHEHUH SIBJISIETCS OJHOM M3 BaXKHBIX
obmemenuuHckux 3amad [1,2,3]. B cootBer-
CTBUM C COBPEMEHHOW KOHLEMLHEW MaToreHesa
caxapHoro nuabera BeAyIIee MEeCTO B MTOPaKEHUH
OpraHOB W TKaHEH OpraHu3Ma 3aHUMAlOT UMMY-
HOIIATOJIOTUYECKNE PEaKINH, WrPAIOIIAe TaKXKe
BaXXHYIO POJb B (DOPMHPOBAHWU THAOETHYECKUX
MuKkpoaHruonatuid [1,4,5]. B HacTosiee Bpems
JIOKa3aHO Pa3BUTHE AyTOMMMYHHBIX pEaKIud y
OONBHBIX CaxapHBIM JHUA0ETOM, HaNpPaBICHHBIX
MPOTHUB Pa3ITUIHBIX TKAHEH.

YuuTteIBas, 9TO XapakTep W CTENeHb UMMYH-
HBIX PACCTPOHCTB BO MHOTOM OIPEIENseT Tsi-
JKECTh TEYCHHS AMAOETUYSCKHX PETHHONATHA U
WX WCXOJl, B HACTOSIIEH paboTe MBI TOCTABUIIH
1eNh W3YYHTh WU3MEHEHHs B MMMYHHOM TOMEO-
cTa3e, COMPOBOXK/IAIONINE JaHHYIO TATOJIOTHIO.

MATEPUAJI U METO/bI

TTox HabOmronerneM Haxoamwioch 130 GOJIBHBIX

pe. 3a 6 4acoB 10 OKOHYAHHS WHKYOAIMH B S4eH 80

KN IU1aT J00aBysuy H-THMUINH, a 3aTeM CoJef
JKUMOE JIYHOK NepeHocwin Ha ¢uibTpel. Ha Oet-
Ta-CYETYMKE YUUTHIBATH a0CONIOTHOE YUCIO HM-
mynsCoB 32 1 MUH (MMI/MHH). DTOT MOKa3aTellb
YYUTBHIBAIN KakK MPOTU(PEPaTUBHYIO aKTHBHOCTH
kinetok. Munekc crumymsaunu (UC) onpenensum
KaK OTHOILICHHWE YWClia UMII/MUH B oOpa3max c
OI'A K uncity uMI/MHH B 00pasiax 6e3 MUTOreHa
[8].

Copnepxanue MMMYHOIJIOOYJIMHOB B CBIBO-
POTKE KpPOBH OIPEIENsUId CIEKTPOPOTOMETPH-
yeckuM MetonoM ¢ 7% IIOI ¢ ucnonb3zoBaHUEM
MOHOCTCIIM(PHUECKUX CHIBOPOTOK [9].

C MIPOCTHIMA THA0ETUIECKIMH PETUHOMATHAIMH (C
caxapubiM auabetoM | Tuma). [Iporpamma ucce-
JOBaHUI BKJIIOYAlla KOMIUIEKCHOE HM3yY€HHE KO-
JMYECTBEHHBIX (DYHKIMOHAIBHBIX W MeTabosu-
yecKkuX Tmokazateneid T-, B- u ¢darouuraproro
3BEHa IMMYHHUTETA.

KpoBb 111 MMMYHOJIOTHYECKHX HCCIIEA0Ba-
HUll Opanu W3 JOKTeBOW BeHBHL. BriieneHune mo-
HOHYKJICAPHBIX KJIETOK OCYILECTBIISUIN B Tpaju-
eHTe (Qukoiuta-BeporpaduHa mroTHocThio 1,077
/™M [6].

KonuuectBenHOE conep:xanue B kposu CD3'-,
CD4"-, CD8"- u CD19"- kierok OTIpEeICTISTH Me-
TOJIOM HENpsIMOM MeMOpaHHOH HMMYHO(II00-
PECLEHIIMY C MOMOIIBI0 MOHOKJIOHANBHBIX aHTHU-
ten cepun UKO, BOHLI, Mockga [7].

IIponudepaTuBHYI0 aKTUBHOCTH JTUM(OLUTOB
U UWHIEKC CTUMYJSIOUM OnacTTpaHchopmanuu
mumbonutoB mon BrusHueM DOI'A u3yvanmu B
PBTJI. Peakuuro mpoBOAMIM B KPYTJIOJOHHBIX
IJIAaHIIEeTaxX poccuiickoro mnpousBoacTtea. DI'A
ucnonb3oBanu Gupmbl «Difcoy. Kietku kyabTu-
BrUpoBanu B TeueHune 72 dacoB B CO,-mHKyOaTO-

KoHueHTpanmo IUpKyIUPYIOIIMX WMMYHHBIX
kommiekcoB (LIMK) m ux pasmepsl onpenensuin
METOJIOM ceneKTuBHOU npenunuTaryu [191-6000
[10].

darouuTapHyl0 aKTHMBHOCTH KIJIETOK KpOBHU
ONpEAETsIM METOJIOM TOJICTOW Kamau. B kaue-
cTBe 00BEKTa (harourTo3a HMCIOIb30BaJIM HHAK-
TUBUPOBAHHYIO CYTOUYHYIO KyJbTYypy cTadmuio-
kokka mramMMa 209. Onpenensiy darorurapHoe
9HCiI0 (KOJMYECTBO (ParolUTapHBIX KIETOK U (a-
TOLUMTAPHBII MHAEKC (CpeAHee YHCIIO MOTIOMIECH-
HBIX MUKPOOHBIX Ten) [11].

KucnoponzaBucumyro MeTabOIMYeCKyl0 aK-
TUBHOCTH (JarouuTOB H3ydYald B CIIOHTAaHHOM H
nnaynuposanHoM HCT-tecrte, pe3yaspTaTsl KOTO-
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poro yuuteiBanu ¢otomerpuiecku [12]. B kade-
ctBe crumyisatopa HCT-tecta wucmoms3oBanm
cradmiokokk mramma 209. O MeTaboInIecKOM
pe3epBe KICTOK CyIWId II0 HHIAEKCY COOTHO-
IIeHUS WHIYIHpOoBaHHOTO K crioHTanHoMy HCT-
TECTy.

I'eMonuTHYECKYI0 aKTHMBHOCTH KOMIIJIEMEHTA
ompeaensin o Meroxy A. Chudomel B momu-
¢dbukarmum Kanapamosoit H.M.[13].

O merabonuzMe TUM(OIUTOB CYIIIN TIO aK-
THBHOCTH JakTataeruaporeHassl  (JIAI), o-
riunepodocharneruaporenassl (o-I'OAI) B 2
m3oopmax (IIUTO30JIBHOH W MHUTOXOHIPHYIEC-
KOH), Tar0K030-6-pocharneruaporenassr (I"-6-
®JII"), cykmuHarneruaporenassl (CAL), manart-
nerunporenassl (ML) B 2 uzodopmax, HAJl u
HA1®-okcumas3, koropble ompenemsum  (HoTo-
METpHUYECKUM MeToioM [14].

AdpoOHBINT U aHA3POOHBIA TIUKOIW3 B IJIUM-
(ommTax OLEHUBAIH 10 HAKOTUICHUIO B 00pa3max
MOJIOUHOM KHCIOTHI IpH KymbTHBHpOBaHHH 10
kJeTok/mi B Teaenue 1 waca mpu 37°C [14].

O cTeneHn ceHCHOMIM3aLMU OPraHU3Ma aHTH-
reHamu tnasza (S-Al°, U-Al, L-Al) cygmmu mo
BEIMYMHE CHIDKEHUS MHUIPALMOHHOIO HHAEKCca
(MU) B peakiuu TOPMOKESHHS MUTPAIUU JIEHKO-
nutoB (PTMJI) [15]. AHTHTeHBI CeTYaTKH, yBe-

AJIBHOI'O TpaKTa, XpyCTaJIMKa IMOJyYaliu IO METC 81

ny Cnenuosot O.C.[16].

YpoBeHb conepKaHHusA ayTOAHTHUTEN B Cle3e K
antureHam rmaza (S-Al, U-AT, L-Al') ompene-
nsm UMMyHOGepMeHTHBIM MeTogoM [17]. Pe-
3yJIbTaThl BHIPKAIM B BUJAE HMHICKCA PEaKIHH.
WHpexkc peakuuy ONpenessiid Kak OTHOILICHHE
ONTUYECKON IUIOTHOCTU 00PAa3LOB C CHIBOPOTKON
K ONTHYECKOMW IUIOTHOCTU OOpa3LoB, B KOTOpHIE
BMECTO CBHIBOPOTKH BHOCHIIN 7% PacTBOp 4esIoBe-
yeckoro anpOynuHa. Cratuctuueckas oOpaboTka
JaHHBIX 110 Metoay CrromenTta ®umepa.

PE3YJIBTATBI U OBCYXKJIEHHUE

I/IMMYHOJ'IOI‘I/I‘-ICCKOC O6CJ'I6,I[OB3,HI/IC OOJIBHBIX
C }_'[I/Ia6eTI/I"ICCKI/IMI/I PETUHONATUAMU  BBIABUIIO

CIIENyIOIHEe HW3MEHEHHUST B WMMYHHOM TOMEO-
craze. [Ipu m3zydyenuu nokaszateneil T-3BeHa UM-
MyHHTETa OBLTIO OOHAPYKEHO JOCTOBEPHOE CHU-
JKeHHe coiepkanms B meprudeprudeckoit kposu T-
o6mmx auMdonutos (CD3"- K1eTku), conpoBox-
JIAroIeecs] CHIKCHUEM B PABHOW CTETNICHU KOJIU-
yectBa CD4'- 1 CD8'-Kk11eToK, Ha 4TO yKa3hIBAIOT
uHaeKchl cooTHomenuii CD47/CD3" u CDS8'/-
CD3", nopmapnenue nponudepaTUBHON aKTUBHO-
CTH KIIETOK W CHIDKEHHE WHJEKca OnacTTpaHc-
¢dopmupytomeit cocooHoctn B PBT ma OI'A
(tabm. 1). AHanu3 B-3BeHa UMMYHHOW CHCTEMBI
MOKa3all TeHACHIUIO K MOBBIIICHUIO COJICPIKAHHUS
B KpoBH B-mumdormros (CD19°- knetok), mocto-
BEpHOE yBENHMUYCHUE KOHIeHTpauuu IgA u IgM,
MUPKYIUPYIOIIUX HWMMYHHBIX KOMIUIEKCOB Ha
(oHE TOBBIIIEHUST a0COIOTHOTO U MPOLEHTHOTO
COJICpXaHUsl CpeHe- W MEJIKOMOJCKYJISIPHBIX
coenuHeHu (Tabn. 1). @aronurapHoe 3BEHO UM-
MYHUTETAa OTHX OOJBHBIX XapaKTEPU30BAIOCh
CHIDKEHHEM (arolMTapHOW aKTUBHOCTH KIIETOK,
0 YeM CBHJCTEIbCTBYET JIOCTOBEPHOE CHIDKCHHE
(haroruTapHOTO YKCIa U (aroUTapHOro WHACK-
ca, ocnalJeHHueM UX KHCIOPOJ3aBUCUMON MeTa-
00NMYECKON aKTHBHOCTH, COIPOBOXKIAIOIIIMCS
YMEHBIIICHUEM METabO0JIMIeCKOro pe3epBa KIIETOK
(Tabm. 2). Y OONBHBIX AHAOETHUYECCKUMHU PETUHO-
NaTHAMHU HAOJIIOJANIach TAKXKE TCHJACHIMS K CHU-
JKCHHIO COJICPXKAHHUS B CHIBOPOTKE KPOBH KOM-
meMenTa (Tabi. 2).

IMpu wu3ydyeHun MeTabonusma JTUMGPOIUTOB
OOJNBHBIX OBLIO YCTAHOBJICHO, YTO AKTHBHOCTH
KITFOYEBBIX (EPMEHTOB OCHOBHBIX OOMEHHBIX
[UKJIOB CYIIECTBEHHO CHHXCHA, 4YTO CBHJIEC-
TENBCTBYET O HAPYNICHUH KaK TJMKOJIHM3a B
KJIETKaX, TaK W HYKIEMHOBOTO oOMeHa (Tab:.3).
B J1OTIOMTHUTENBHBIX UCCIEIOBAHUAX OBLIO 00HA-
PYXKEHO CHIKECHHE B TUMQOIHUTAX OOJNBHBIX Ha
33% wu 37%, O CpaBHEHHIO C HOPMOW, WHTCH-
CHUBHOCTH a3pO0OHOT0 M aHAYPOOHOTO TITUKOJIHN3A.

Taoaumna 1
Ioxa3zatenu T- n B-3BeHa UMMyHHTeTa G0JbHBIX AMaGeTHYECKUMHE peTHHONaTusiMu (M £ m)
Iloka3artenu boJbHbIE Hopma
JlefixormTel, x107/1 57 + 0,43 57 + 0,43
Jlumdorurer, % 28,1+1,0 28,0+£1,0
x10%n 1,59 +£0,07 1,59 £ 0,07
CD3™- knerxu, % 55,1+0,5 61,6 £ 0,6
CD4’- xnetku, % 36,2+1,1 398+1,1
CD8™- kierxu, % 17,3+0,8 18,8 +0,8
Hunexc CD47/CD3™- k. 0,65 £ 0,03 0,64 + 0,03
Nunexc CD87/CD3™- ki 0,31 +0,01 0,30 + 0,01
Wupynuposannas npoaudeparws tumbo-iuros PLA, uMn/MuH 24894 + 2191 35772 + 2865
N.C. B PBTJI c ®T'A 20,4+2,0 294+21
CD19™- k1., % 206+0,8 19,3+0,7
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IgM, 1/n 161+0,11 1,02 +0,09
109G, r/n 13,6 £0,6 125+0,6
IgA, t/n 1,74+0,12 1,1+0,09
MUK, obm, /1 3,69+04 1,83+0,12
KpYIHOMOJIEKYISIpHBIE, %o 419+21 470+2,2
r/n 1,52 +£0,06 0,87 £ 0,04
CpeIHEMOJIEKYISpHBIE, %0 344+18 31,4+1,8
r/n 1,30 +£ 0,06 0,58 + 0,04
MEJIKOMOJIEKYIIsIpHbIE, % 23,7+£1,6 216+1,3
r/n 0,87 £ 0,07 0,41 + 0,02
*- p<0,05 mo cpaBHEHHIO ¢ HOPMOU
Tabauuna 2
Moxa3zaTenn GparouTaApHOro 3BeHa HMMYHHUTETA GOJIbHBIX THabeTHYecKuMH peruHonaTusavu (M £ m)
Iloka3aTeau BboabHble Hopma
darouurapHoe yucio, % 54,1+1,93 62,05+ 1,90
daronuTapHbIi HHICKC 7,1+0,23 9,0+0,22
HUCT-recT cmm, y.e. 0,104 + 0,02 0,107 £ 0,02
HUCT-tecT MHI,, V.€. 0,132 + 0,02 0,162 + 0,02
Wun. uag/co UCT-tect 1,27 £ 0,02 1,51 +£0,02
Kommemenr, y.e. 1,28 + 0,06 1,40 +£ 0,07
* - p<0,05 1o CpaBHEHHIO C HOPMO
Tab6auna 3
AKTHBHOCTDH (pepMeHTOB B JuMGOUUTAX GONBHBIX THa0eTHYeCKUMHU peTuHOnaTussmu (M + m)
HAJ1®D-
I'pynna CaAr JIA Ir-6-oJIr HA/l-oxcunaasza OKCAI/%)[Ia3a
BbonpHbIe 0,109 +£0,03 0,159+ 0,03 0,187 + 0,03 0,106 +0,02* 0,112 +0,06*
310pOoBbIC JIMIIA 0,142 + 0,04 0,219 + 0,03 0,232 + 0,04 0,143 + 0,02 0,167 + 0,07
r a-roar MAr
pymma UTO30JbHAasI MHUTOXOH/IPHAJIbHAS IIHTO30JIbHAS MHUTOXOH/IPHAJIbHAS
BosibHbIC 0,213+ 0,04 0,137 +£0,04* 0,114 +0,04* 0,121 +0,04*
3noposeie ymma| 0,259 + 0,05 0,189 + 0,05 0,169 + 0,05 0,185 + 0,05

*-p<0,05 no cpaBHEHUIO CO 37OPOBBIMHU JTHLIAMU

[Tpy m3y4eHNN ayTOMMMYHH3AllMU OpraHU3Ma
OBUIO YCTaHOBIIEHO, YTO AMA0ETUYECKUE PETHHO-
NaTHH MPOTEKAIOT Ha (OHE CEeHCHOMITU3AINN
TUMQOIMTOB TKaHSAMH TJia3a W MOBBIIIEHHUS CO-
JepKaHusi B Cle3e ayTOAHTHTEN K aHTUreHaM
rinasa. B peakiuy TOpMOKEHHS MUTpAIIUH JIEHKO-
nutoB (PTMJI), mokazaTens KOTOpOH OTpa)kaeT
CTETCHb CEHCUOMJIM3AIMM OpraHu3Ma, ObUIO 00-
Hapy>KEHO, YTO JI00aBJICHUE aHTUTEHA CEeTYAaTKU
(S-AI') k KJIETKaM CHHXXAeT MX MHUTPAIHOHHYIO

akTuUBHOCTHh Ha 40%, aHTUTEHA YBEaJTHLHOTO TPaK-
ta (U-AT") — Ha 27,8%, anTurena xpycranuka (L-
AT") — na 37,9% (tabn. 4). Ilpu ompeneneHun
YPOBHSI COZIEPKaHHS ayTOAHTUTEN B cie3e O0lb-
HBIX MeTooM MDA ObuI0 YCTaHOBJIEHO, YTO UH-
neke peakinuu ¢ S- AN cocrasiser 2,08 + 0,09, ¢
U-AT - 1,83 £ 0,08, ¢ L-AI"' — 1,84 £ 0,8 u no-
CTOBEpHO BbIlIIE MOKa3zaTenelr Hopmel (P<0,05) B
HOpPME HWHJEKC pPeakluh C OTUMHU aHTHUT€HaMH

pasusiercst 1,18 + 0,06, 1,20 + 0,05 u 1,19 + 0,05.

Tab6auua 4
Crenenb ceHcuOnau3anmuu JuMdouu 82 aHTUreHaMH rjia3a no ganabiv PTMUJI
AHTHICHBI - Murpanuonnbiii uaaekc (M £ m)
0JIbHbIE Hopma
S-AT 0,66 £ 0,03 1,10+ 0,04
U-Al' 0,78 £0,04 1,08 £0,02
L-AT 0,69 £0,03 1,11+ 0,03

* - p<0,05 10 CpaBHEHHIO C HOPMOI

Takum 00pa3oM, MPOBEICHHBIC UCCICIOBAHUS
MOKa3ajI, 4To0 AHabeTHUECKUE PETHHOMATHH IIPO-
TeKaroT Ha (oHe aenpeccun T-3BeHa UMMYHHTETA
M ToJaBieHns (aromuTapHOW aKTHBHOCTH KIle-
TOK, HapylIeHHS MeTabojau3Ma JUMQOIMTOB H
(barouToB, COMPOBOKIAIOIINXCS TOBBIIICHHEM

YpOBHSI B CBIBOPOTKE KPOBH MMMYHOTJIOOYIINHOB
Kmacca A u M, OHUPKYIUPYIOUIMX HWMMYHHBIX
KOMIIJIEKCOB, CHHKEHHEM YpPOBHS KOMIUIEMEHTA,
BBIp@XEHHON CEHCHOMIM3anel opranu3Ma aHTH-
TeHAMH TKaHEH Iia3a W pa3sBUTHEM ayTOMMMYH-
HBIX peaKIuii.
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XAPAKTEP NOPYHIEHHSA IMYHHOI'O 'OMEOCTA3Y Y XBOPHUX 3
MNPOCTUMHU ®OPMAMMU JIABETUYHOI PETUHOIATII

10.A. /Teomin, M.M. Ilonos, 0.0. Pomanosca
IncTutyT npoGem kpiobionorii i kpiomeanmun HAH Ykpainu, Xapkis
XapkiBchKHii HallloHaJIbHUI yHiBepcuTeT iM. B.H. Kapazina

PE3IOME

[TpoBeneHO KOMIUICKCHE BHBYCHHS OCHOBHHX MOKA3HHKIB iMyHHOro romeoctasy y 130 xBopux 3 Hempoiide-
paTuBHOK (HOPMOIO Mia0eTUIHOI PETHHOMATIi. Y CTaHOBIICHO, IO Aia0STHYHI PETHHOIATIT CYIIPOBOKYIOTBCS IO~
PYIICHHSM KIIITHHHOTO 1 TyMOpPaJIbHOTO IMYHITETY 31 3MiHOIO MeTa0o0IIi3My JiM(OIHTIB Ta (ParonyTiB, PO3BUTKOM
ayTOIMYHHUX Ta IMyHOKOMIUIEKCHHUX PEaKIii 10 ayTOaHTHI'€HIB OKa.

KJIFO490BI C/IOBA: niabetnyHa peTHHONATIS, IMyHITET

83
THE CHARACTERISTICS OF IMMUNE HOMEOSTASIS DISORDER
OF THE PATIENTS WITH NON-PROLIFERATIVE FORMS OF

DIABETIC RETINOPATHY

Yu.A. Demin, N.N. Popov, E.A. Romanova
Institute of cryobiology and cryomedicine problems of the National Academy of Sciences of Ukraine, Kharkiv
The Karazin National University of Kharkov

SUMMARY

The complex study of the main indices of immune homeostasis of 130 patients with non-proliferative form of
diabetic retinopathy was performed. It was determined, that diabetic retinopathy is accompanied with the impair-
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ments of cellular and humoral immunity with the lymphocytes and phagocytes metabolism change and develop-
ment of autoimmune and immunocomplex responses to eye autoantigens.

KEY WORDS: diabetic retinopathy, immunity

VIIK: 615.89

K BOIIPOCY O KOJIMYECTBEHHOM NPOBEPKE HETPAJUIIMOH-

HbIX METOJ0OB IMATHOCTHUKH
U. I'. 3axapos, O. ®. Teipnos

XappKOBCKHI HallMOHaNIbHBIN yHUBepcuTeT M. B. H. Kapasuna

PE3IOME

CdopmynupoBaHa 3a7a4a 0 KOJHMYSCTBEHHOMN MPOBEPKE HETPAIMIIMOHHBIX METOIOB JUATHOCTHUKHU, HCIIOIb3Y-
IOIIMX MPOCThIC MOKa3aTeau (IBeT U (opMa HOrTsI, OCOOCHHOCTH CTPOCHHUS PaayKHOM 00OJOYKH Tia3a H Ip.).
3ajaya pelieHa Ui Cliydasi, KOrja B Ka4ecTBe MPOCTOro IoKa3arTelis HCIOIb30BaHa JUIMHA JIyHOK HorTed. Chnenan
BBIBOJ] O JMArHOCTHYECKOW 3HAYMMOCTH MPOCTHIX IMOKa3zaresied. [lokazaH HecTydailHBIH XapakTep HEICIHHOIO
pUTMa B U3MECHEHUH JUIMHBI JIYHOK HOTTEH, YCTAaHOBJICHO HAJIM4Me HEIEJIbHOTO pUTMa (YHKIHMOHAJIBHOW acHM-
METPpHHU YCTIOBCKA. Hcnonbp3oBaHHBINA OAXO0J IMO3BOJIACT, B IPUHIUIIC, UCCIICAOBATL U APYIrU€ METOJAblI HETpAAU-
IHOHHOM JMArHOCTUKU M MOXKET OBITh HCIIOJB30BaH B Ka4€CTBE CAMOCTOSTEIBHOTO METOJIa MCCIICAOBAHUS OCO-
OeHHocTell (YHKIIMOHUPOBAaHHS OpraHu3Ma, TPeOYIOINX JUTMTEIbHBIX PErySPHBIX H3MEPEHHH.

K/IFOYEBBIE C/IOBA: HeTpaIMIMOHHbIE METO/IbI TUArHOCTHKH, JIYHKH HOTTEH, HEJCIbHBIA PUTM, (DYHKIH-

OHaJIbHasA aCUMMCTPU YCJIOBCKA

BBEJIEHME

B mocnennee BpeMs MOMYYHIN IIMPOKOE pac-
MpOCTpaHEeHNE HETPAAUIIMOHHBIE TIOJXO/IBI K JTHa-
THOCTHKE M JICUEHHIO OOJIHBIX C MIMPOKUM CIIEK-
TpoM 3aboneBanuii. Kak mpaBmiio, OHHU OCHOBAHbI
Ha BOCTOYHBIX MPECTABICHUSIX O YEIIOBEKE H €ro
3nopoBbe. Co3aroTcs NEHTPHl HEeTPaJUIMOHHON
ME/IMIMHBI, YBEITMUMUBACTCS KOJIUYECTBO Bpayei,
KOTOpBIE MBITAIOTCSI COYETaTh KiacCHYeCKHi (3a-
MaJHbIN) W HETPaJAULMOHHBIN (BOCTOYHBIIN) MOJ-
XOJIbI K JICYEHHIO.

HecmoTpsi Ha 3HaunTenbHOE pa3HOOOpasue,
ecTh obmiee, 4To OOBEAMHSET pa3HbIE HETpa-
JUIIHOHHBIE METOJBI — OIEHKA COCTOSIHHSI Opra-
HU3Ma Ha OCHOBE MPOCTHIX MOKazaTenel (IBET u
(dopMa HOTTEBOW TUIACTHHBI, IIBET W CTPYKTypa
payKHOH 00O0JIOYKH Ii1a3a, HaJIH4Ke WIH OTCYT-

cTBHE OyrOpKOB M MOPIIMH Ha JIHIIE, JAJOHSIX U
T.1.). Takue mokazarteian B COBPEMEHHOW Meau-
[IUHEe, KaK MpaBUo, He IPUHUMAIOTCS BO BHUMa-
HUE KaK MaJoMH(OpMaTHBHBIE M HE CIOCOOHBIE
KOHKYPHPOBaTh C METOJaMH COBPEMEHHOH Iua-
THOCTHKH. boJee Toro, 3HaunTeNbHAS YacTh CIie-
[IUATICTOB OTBEpraeT camy BO3MOXHOCTH JIHa-
THOCTHKHY Ha OCHOBE IPOCTHIX IOKazaTenei. Yro-
OBl yOenuThCs B OOOCHOBAHHOCTH TaKUX COMHE-
HU, JIOCTAaTOYHO CpPABHHUTH JAHHBIC, KOTOpBIE
MPUBOJIATCS B pa3HBbIX UCTOYHUKaX. Hanpumep, B
TabNMIe TpeJCTaBICHbl MHEHHUS aBTOPOB TpeX
HayraJ BbIOpaHHBIX KHUT [1-3] 0 TOM, ¢ KaKUMH
OopraHamMy WJIM CHUCTEMaMH OpraHM3Ma CBS3aHBI
nanepl pyk. OIHAKO U3 TAKOrO CpaBHEHUs HE
SICHO, IMEET JIM MECTO OIMMOOYHAS TOYKA 3PEHHUS
OTJENFHBIX ABTOPOB HIIM TOCTYJIMpYyeMasi CBS3b
OTCYTCTBYET B NIPUHIIHIIE.

84 Tadnauna
Opraspl ¥ CHCTEeMbI, ¢ KOTOPBIMH, 10 JAHHBIM Pa3HbIX ABTOPOB, CBA3aHbI NAJbLbI PYK YeJ10BeKa
Oprasbl 1 CUCTEMBI
Hanen I;ST’IX;)SB:I[)I? Te?gg??;]"ﬂ’ TpaBunka u JleBmunos, 1997 [3]
1 | Bonbmio# I'omoBHO# M03T | '0J10BHOM MO3T Jlerkue
2 | Yka3arenbHbII Kenynox Ileuenn, ceneseHka, gerkue | Cepuie
3| ¢ o K Cremast KUIIKa, OpraHbl 0
penHuii WILICYHUK T — praHbl MHUICBAPCHHUS
4 | Be3pIMAHHBIN Ileuenn Iloukwu, cepaie ITonoBas cucrema
5 | Mususent Cepaue ITosoBbIC OpraHbl [TeyeHb, IPOTOKHU, 3pCHHUE
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K coxanenuto, paspemmtbs MpOTUBOpEUHE
MEXIy ABYMS TMOAXOJAaMH JOCTATOYHO CJIOXHO:
TpaZWLMOHHBIE CIEUHAINCTl HACTauBAaIOT Ha
HE3aBUCHUMOW TIPOBEpKE, HETPaJWLMOHHBIE JKE
CHEIMATUCTBl YKA3bIBAIOT HA BAaXKHYIO POJIb JIHMY-
HOT'O MHOTOJIETHETO OMBITa, 0€3 KOTOPOro MOBTO-
pEeHUE NUAarHOCTHKHU "TPEThUM JUIIOM" CTaHOBUT-
Cs1 HEBO3MOXHOM.

Hcxoas m3 3TOrO, MpEACTaBIAETCS aKTyallb-
HBIM TIOMCK HE3aBHCHUMBIX METOJIOB OLEHKH. Ta-
Kas HE3aBUCHMOCTh U OOBEKTHBHOCTH MOMXKET
OBITH NOCTUTHYTAa Ha OCHOBE MaTeMaTHYECKOTO
aHanu3a. PaccMoTpuM, Hampumep, BOIIPOC O Jua-
THOCTHYECKON 3HAYMMOCTH TPOCTHIX  IOKa-
3aTteneil. Pemnts BOMpoC Juisl BCEX MOKa3aTenel,
KOHEYHO K€, HEBO3MOXKHO, MOITOMY cPopMyIu-
pyeM 3azmady cieqylomuM o0pa3oM: ecid XOTs
OBl OJTUH MPOCTOM MOKa3aTeNnb B COCTOSHUH OTpa-
3UTh CYIIECTBEHHBIE IJII OpTraHu3Ma MPOIECCHI,
TO MOXXHO JIOIYCTHUTb, UTO W JIpyrHe MOoKa3aTely,
B TNPUHIMIE, TAKXKE MOTYT OBITb MH)OPMAaTHB-
HeiMH. [loka3aTenb, BBHIOpAaHHBIA IS aHaJM3a,
JOJDKEH Y/IOBJIETBOPSTH JABYM OCHOBHBIM Tpe0O-
BaHUSM:

1) ero MOXXHO BBIPA3UTh KOJUYSCTBEHHO (IS
MIPOBEJICHHSI MaTEMaTHYECKOT0 aHaIN3a);

2) 9TO JMOJDKeH OBbITh OJUH M3 TOKa3aTesieH, Ko-
TOPBIMH TIOJIB3YIOTCSI B HETPAIUIIMOHHON Me-
JMUTIAHE, WU TaKUM K€ MPOCTBIM U JOCTYII-
HBIM, KaK 3TH TOKa3aTeau (B MPOTUBHOM CIy-
yae pe3yJIbTaThl KOJIMYECTBEHHOTO aHAJIN3a He
MO3BOJIAT OLICHUTHh 3(eKkTHBHOCTL HETpaIu-
[IMOHHOTO MOX0/1a).

KenarenpHo Taxke, 4ToOBI M cama KoJH4e-
CTBCHHAsl OIICHKAa OblIa JIOCTATOYHO TPOCTOH,
CPaBHUMOH C TOYHOCTBIO BU3YaJbHOW OLICHKHU
OTIBITHOTO CIEIHATTUCTA.

Ilenp naHHO#M pabOTHI — HAa OCHOBE aHalM3a
MpPOOHOT0 (MOJICIIBHOTO) II0KAa3aTeisi OICHHUTH
MPUHLUITHAIBHYI0 BO3MOXKHOCTh JHArHOCTHUKH
COCTOSTHHSI OPTaHM3Ma T10 MTPOCTHIM TTOKa3aTessiM,
WCIIOJIb3yEMBIM B HETPAIUITHOHHON MEIUIINHE.

MATEPHAJIBI U METO/IbI

B kadectBe mpoOHOro TOKaszarenss ObLT BBI
Opan pasmep ayHok nHorter (lunula unguis). Tak
KaK HOTOTh PacTeT TOJIBKO B OJHOM Hampa.Jie-
HUH, JUIS OICHKH pa3Mepa JYHKH JOCTaTOYHO
U3MEPUTH €€ NJIMHY BAOJb ITajJibla OT HOI'TEBOI'O
BaJIMKa JI0 BHEITHETO Kpasi. JIerko yOoeauThes, 9To
9TOT TOKa3areib TOJHOCTHIO YAOBJIETBOPSET
c(hopMyTHPOBaHHBIM BHINIE TPEOOBAHMUSIM: ITOKA-
3aTenb SBIAETCS W KOJTHMYECTBEHHBIM, U TPOCTHIM
(TOCTYIIHBIM JIJIs1 TTOBCEAHEBHOI'O HAOJIOICHU).
HerpamummoHnHble CIEIMAaINCTHl OTMEYAIOT CBS3h

pasMepoB JyHKU C KpoBooOpaiieHueMm, paboToi
cepaua u nouek [2]. Ilpu Hamuuuu BHYTPEHHUX
WM KOXXHBIX 3a00JieBaHUH (IJIOX0€ KPOBOOOpa-
IIeHHe, JeMCTBHE OTPABIAIOIIMX BEIIECTB, HAPY-
nieHue oOMeHa BEIecTB, SK3eMa) Ha HOT'TE MOsIB-
Ts10TCa O0pO3/bl, BBI3BaHHBIE HAPYIICHHEM PO-
cTa HOTTs B 00iactu Matpuusl [4-6]. [Ipu monHoi
HETOABWXHOCTH (HampuMep, TUIICOBas TMOBs3Ka)
MIPOUCXOANT YMEHBIIEHUE KOJIMUECTBA HOTTEBOIO
BeniecTBa. [lpyu uzyuenun acumMmeTpuil yenoBeka
OBUIO TakXe YCTAaHOBJIEHO, YTO HOTITEBOE JIOKE
mvpe Ha Bexyuiei pyke [7]. Tak kak jyHKa sBIA-
eTcsl MepeaHell 4acThio MaTpUIlbl HOI'TA, B KOTO-
poli TPOHMCXOAUT OOpa3OBaHHWE HOBBIX KIIETOK,
MOYKHO JIOITYCTUTh CBSI3b pa3MepoB JYHKH CO
CKOPOCTBHI0 OOMEHHBIX ITPOLIECCOB B OpraHU3ME.

W3Mepenust MpoOBOAMINCH JOCTYNHBIM HH-
CTPYMEHTOM — TOHKOH (IUI UCKJIFOUEHHsI mapaj-
JlaKkca) JMHEWKOHN ¢ MOTyMUWIIUMETPOBBIMU JIelie-
HUSAMU. J[JTMHA HOTTS OLEHHBAJIACh C TOYHOCTHIO
0 Y2 MM. MeToJloOM MOBTOpPHBIX HE3aBUCHUMBIX
U3MEpEeHNi OBUIO YCTaHOBIEHO, YTO TOCIE He-
MPOJODKUTENBHON TPEHUPOBKU (B TEUEHHE He-
CKOJIBKUX JIHEH) C TaKOH TOYHOCTBIO PE3yNbTaThl
WU3MEpPEHHsI MOTYT OBITh BOCIIPOU3BEICHEI C BEPO-
SITHOCTBIO HE MeHee 95%, Mpu 3TOM OTICNbHBIC
CIy4al pacXOXJEHWH HUKOT/a HE MPEBbIIIAIH
OJIHOTO MUHUMAaJILHOTO MHTepBasa. EcTecTBeHHO,
YTO Takue peJKHe OTKIOHEHHS HE B COCTOSHHH
CYIIECTBEHHO TOBJIMATh Ha pe3yJbTaThl CTaTH-
CTHYECKOT0 aHaJIn3a.

W3mepenust MpOBOAMIIUCH €KEAHEBHO OIMH
pa3 B zieHb ¢ OKTAOpst 1996 rona cHadana y Tpex,
3aTeM ellle y TSITH JoOpoBobieB. Bo Bcex ciy-
qasx, AaKe MpH HAJUYUKM aCUMMETpPUH (OAHMH
Kpaii IyHKH OOJIbIIIe JPYroro) U3MEepeHHs MpOBO-
JIAIIMCh BJOJIb OCEBOM JIMHUM maiblia. s nony-
4yeHus: Oojiee HAJEKHBIX OICHOK ITIOCNe M3Mepe-
HUS IJIMHBI JIYHOK Ha Ka)KJIOM Majblle ONpeaens-
Jlach CyMMapHasl JUIMHa JIYHOK Ha IPaBOM U JIEBOK
pyke (06o03Haunm ux kak Dg u D|, cooTBeTCTBEH-
HO). Hipke mpencTaBieHbl pe3ynbTaThl aHAIH3a
TpeX TMEepBBIX JeT HAaOIIoAEeHHA. 3a OCHOBY INPHU
OIIEHKE NMPUMEHMMOCTH MPOCTHIX IMMOKa3aTenen K
OILIEHKE COCTOSHUSI OpTaHM3Ma BBIOpaH HEIEeTb-
HBI pUTM opranm3ma. B ciydae, ecnm moxasa-
TeNb SBJISeTCS MHPOPMATUBHBIM, OH JIOJDKEH B
TOH WJIM MHOW MEpPE OTpPa)kaThb U3BECTHBIE U3MeE-
HEHUS TIPOIIECCOB B OpraHU3Me B Te€UEHUE HEJEIH
(cm., Hammpumep, [8, 9]), ecim HET — pacrpezere-
HUE OTKJIOHEHHH OT CPEIHEro B TEUYECHUE HEIENH
OyzeT ciryJaitHbIM.
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PE3YJIBTATBI U OBCYXIEHUE

Oo6mue cenenus. JiMHA TYHOK HCIIBITHIBAET
3HAYUTENbHBIE U3MEHEHUS: Y KaXI0TO u3 100po-
BOJIBIIEB MaKCHMaJbHblE 1 MHHHUMAaJIbHBIE 3a IIe-
puoj aHanuza 3HadeHust Dg u D paznuyarorcs B
1,5-2,5 paza. IIpn MOCTOSITHHOM HaOIIOICHUU Ta-
KU€ 3HA4YUTEJIbHbIE M3MEHEHMS JIETKO 3aMETUTH
HEBOOPYKEHHBIM TJa3oM. Bo Bcex ciydasx Mu-
HAMAJIbHbIC M3MEHEHHUS OTMCUEHBI IS CPEIHETO
WIH yKa3aTeNbHOTO Maiblla, MaKCHUMajbHbIE (B
HECKOJILKO pa3 OoJpllle, YeM Ha CpemHeM) — Ha
0O0IbIIOM, OE3BIMIHHOM ITAJIbIIaX M Ha MHU3HHIIE.
IlIo maHHBIM CIIEKTPAILHOTO aHAIN3a, H3MEHEHUS
JUTMHBI JTYHOK COJAEp)KaT B cebe pUTMBI pa3HOI
MPOJODKATEHHOCTH, HaWOOJBIIYI0 aMILTATYTY
UMEIOT CIEeKTPalTbHBIE KOMIIOHEHTHI, COOTBET-
cTBytomue nepuogaM ~ 1,5 u 2,5-3,5 mecsues.
MHorue U3 pUTMOB, XapaKTEpHBIE IS W3MEHe-
HUS JIYHOK, IPIMEPHO COOTBETCTBYIOT PUTMaM B
CKOPOCTH OOHOBIIEHHUSI KIIETOK (CKOPOCTh MHTO-
3a), MpUYeM KIETOK He TOJIHKO KOXKH, HO H JIPY-
rux opraros [10].

B menmom, cymmMapHasi [UIMHa JYHOK Ha BEIy-
me pyke cucremarwdecku Oonpire. Ecmu 00o-
3HauuTh A = Dr — D (manee BemumuwmnHy A mi1s
KpaTKocTH OyAeT Ha3pBaTb aCHMMETpPHEH IIy-
HOK), TO A > 0 ans mpaBureid u A < 0 ans nes-
mei. M3MeHenns A 3HAYWTEIBLHBI M HOCAT
YCTOHYMBBIN XapakTep (B YaCTHOCTH, B TEUEHHUE
rojia), 4acTo Jaxke Oojee yCTOWYHBBIHA, YeM W3-
MeHeHus1 camMux BequuuH Dg m D, yTo MOXHO
paccMaTrpuBaTh KakK IPOSBIEHHE CHCTEMaTH4e-
CKUX M3MEHEHUI CTENeHH BBIPa)KEHHOCTH (yH! 8@
[IMOHAJILHBIX aCUMMETpHil dyenoBeka. He mckii
YeHO, YTO MMEHHO TaKas 3HAYMUTeJIbHAs U3MEHYHU-
BOCTh, 2 HE METOJUYECKHE TPYIHOCTH, SIBISAIOTCS
OCHOBHOW TMPUYHHOW CYIIECTBYIOIIUX CII0KHO-
cTeil B ompezeneHUN (YHKIMOHAIBHBIX acHM-
MeTpuil uenoBeka [7].

B cpennem, yem Oosiblie JyIMHA JYHOK Y JIaH-
HOT'O 4YeJIOBEeKa, TeM JIydIlle ero CaMOYyBCTBUE B
TOoT TmepuoA. llo Mepe yxXyalIeHHs CaMO4YyB-
CTBUS, HE3aBUCUMO OT €ro TMPHUYUHBI, JYHKH
YMEHBIIAIOTCS, HAYMHAS C MH3WHIIECB, BILIOTH JI0
MOJIHOTO WMCYE3HOBEHHS JIYHOK Ha MHU3HMHIAX H
Oe3bIMSHHBIX Tajibllax. B To ke BpeMs OombIias
JUTMHA JTYHOK y OJHOTO YEJIOBEKa 0 CPaBHEHHIO
C JIPYTUM HE 0053aTeNhHO OTPaXKaeT COOTHOIIE-
HUE UX CaMOYYBCTBUH.

Henenpupiit putMm. g aHanusza HEAEIbHOTO
puTMa OBLIM paccUMTaHbl CpEIHHE 3HAYCHUS
JUTMHBI TYHOK B KQXKIBIH JIEeHb HEJENN IS BCEX
JIAHHBIX B IIEJOM, JUIS KaXJOTO0 KBapTaja OT-
JISBHO, a TAaKKe IS TIEPUOJIOB C Pa3HBIM CaMo-
yyBcTBUEM. CaMOUYyBCTBHE OIEHUBAJIOCH B Oaii-

Jmax mo cienyromei mkaie: 0 — xopornee camo-
YyBCTBHE (OTCYTCTBHE OOJIE3HEHHBIX MPOSIBIICHUI
00 ciabble MPOSIBICHMS, HE OTPaHUINBAIOIINC
MTOBCETHEBHYIO JIEATENBHOCTD; | — yMEpeHHO XO-
poiiee camouyBcTBHE (YMEpEHHbIE OOJIE3HEHHBIE
MPOSIBIICHHSI, MEIIAIONINe TIOBCETHEBHOU [iesi-
TETHLHOCTH, HO HE TIPEPHIBAIONTHE €¢); 2 — TI0OX0e
camouyBcTBHE (TIOCTENBbHBIN pexuM). [lomobnas
CHCTeMa OIICHKH CaMOYYBCTBHS C TPUBSA3KOH K
MTOBCEIHEBHON JeATeILHOCTH Ooiee mHpOpMa-
THUBHAS W OOBEKTHBHASA, YEM YacTO IpejraraeMas
CIEIMATUCTAMH TI0 OMOpUTMaM (JTydIlle CpeHe-
ro, cpefiHee, XyXe CpeIHero), Tak Kak caMo II0-
HSATHE CPEIHETr0 CHIBHO HM3MEHsSeTCs, OCOOEHHO
Ha JIJTUTEIFHBIX HHTEPBAIAX BPEMEHH.

UToOb! Jydilie BHIIETUTh HEACTbHBIA PUTM Ha
(oHE 3HAYUTENHHBIX JOJITOBPEMEHHBIX H3MEHe-
HUH ITyHOK, TIOCTIeTHNE OBUTH UCKIIOYEHBI IyTeM
CKOJIB3SIIIETO YCPEeIHEHUsS] JaHHBIX 10 7 CyTKam,
T.€. BMECTO a0CONOTHBIX 3HAYEHHWH HCIIOJIb30Ba-
HBI OTKJIOHEHUS JUTHHBI TyHOK (ADg, AD|) B nan-
HBIIl I€Hb HEJENU OT UX CPEAHUX 3HAUYCHUN.

Pacyers mokaszamu, 4YTO, HECMOTpS Ha He-
OompIIy0 aMIUIHTYMy (KaK mpaBmiio, He Oonee 1
MM), HenenbHbI putM D 1 D sBrsieTcs ycToi-
YUBBIM, & €r0 BHJ| OTPEAETSETCS, MPEXKIe BCETO,
camouyBcTBHeM. [Ipu XopomreM caMOdyBCTBHH B
BEIXOJIHBIE JIHM JUIMHA JTYHOK Ha 00eux pykax
ObICTpO, B TeueHUe 1—2 mHe, yBenn4uBaeTcs OT
MUHUMAIIGHBIX 10 MaKCUMAIIbHBIX 3HAYeHUH, I10-
CJIe YeTo MEIJICHHO YMEHBIIIAeTCS B TEUSHUE BCEH
paboueit wHemenmu. IlocunmpHast — ¢usmdeckas
Harpy3ka (Oer, THMHacTHKa, paboTa B caly) He
MIPUBOJIUT K 3aMETHOMY M3MEHEHUIO (110 KpaitHen
Mepe, K YMEHBIIIEHHIO) JTYHOK, T.e. UX YMEHbIIIe-
HUE B TeUeHUe pabodvel Hellenn — 3TO pe3yNbTarT,
MIPEXKIe BCEro, HEPBHO-TICUXMYECKON HArpy3KH.
Ha xaxaoM 13 manplieB [UIHHA TYHOK U3MEHSIETCS
B TEYEHHE HENENH TaK e, KaKk U X CyMMa, 3a
WCKITIOYCHHEM JTyHOK OONBIIMX ManbleB. Mx He-
JEJIHBIA PUTM UMEIOT BTOPOH MAaKCUMYM B cepe-
JUHE HEe/IeH, IPUMEPHO PaBHBIN 110 aMIUIUTYE C
NEePBBIM MAaKCUMYMOM B BBIXOJHBIE JHU, TOUHEE,
B BOCKPECEHBE U MOHE/ICTbHUK.

[Ipy I0XOM CaMOYyBCTBUH MOSBIISETCS BTO-
POl MaKCUMyM B cepe/IiHe HelemH (Jalie BCero B
4YeTBepr), Kak NpaBwiio, Oojiee BBICOKHMA, YeM
nepBblid MakcuMyM. [lpu ymMepeHHOM yXyAmeHun
CaMOYYBCTBHSI HMEET MECTO MPOMEXYTOUYHAs
¢opMa HEOEeNBPHOTO PUTMa C OCHOBHBIM MAaKCH-
MYMOM B TOHEJIEIbHUK W HEOOJBIINM MaKCHUMY-
MOM B 4YeTBepr wiM nsaTHuLy. He mmeer 3Haue-
HUSI, paccMaTpUBAaeTCs CaMOYYBCTBHE OJHOTO
YeJoBeKa B Pa3HbIe IEPHOABI BPEeMEHH WU pa3-
HBIX JIIOJIEH B OJJHO M TO Y€ BpeMs: AJsl JAHHOTO
YPOBHSI CAaMOYYBCTBHS HEJIENbHbIE PUTMBI COTJIa-



CYIOTCSI MEXKIy COOOU C JOBEPUTEIHLHON BEPOST-
HOCTBIO He MeHee 90%, ecin IS UX pacyeTa uc-
MOJIK30BaHbl JaHHbIE MpuMepHo 3a 1 mecai. He-
OoMBIION TIepHOf YCpEeOHEHHA, HEOOXOIUMBIH
JUTSL TIONMYYEeHHUS TOCTOBEPHOTO pe3yibTaTa, CBH-
JIETEIBCTBYET O BBICOKOW YCTOMYMBOCTH HEEIIb-
HOTO PUTMa W, COOTBETCTBEHHO, O CIOCOOHOCTH
MPOCTOTO TOKa3aTelsl OTPaKaTh I3TOT PHUTM.
OrneHKa JOCTOBEPHOCTH BEHITIOJHEHA C HCIONB30-
BaHMEM MOIU(MHUIIMPOBAHHOTO KpHUTepUd 'XH-
kBazgpatr” (popmymna Opuamana) [11].

Ha puc. 1 mpuBenen npumep HEAEIBHOTO PUT-
Ma JIyHOK HOTTeH (depHbIe KBaJpaTHUKH), PacCcUu-
TAHHOTO TI0 JAHHBIM OJHOTO W3 TOOPOBOJBIIEB B
MEPUO/ YaCTHIX YXYAIIEHUH CaMOYyBCTBUS (HO-
a0pp—aexadbps 1998 r.; mpensiHbapKTHOE COCTO-
SHUE B KOHIIE Tofa). [ cpaBHEHHUS Ha PHCYHKE
MIpUBENICH HENENbHBI PUTM IYHOK OJHOTO W3
oOpoBONBIIEB (Cephle KPYXKKH), KOTOPBIA B Te-
YeHHE 3ITOTO JK€ IMepHoa YyBCTBOBAI ceds XO-
pomro. BuaHO, 9TO TpH TUIOXOM CaMOYYBCTBUHU
makcumym ADgr B cepeamHe Hemeiaw 3aMETHO
MPEBHIIIIAET MAaKCHMYM B Hadaue HEAeTH, MpH
3TOM HamOoJiee 3HAUYNTENbHBIE YXY/IIICHUS CaMO-
YyBCTBUS TPUXOJWINCH HA MOHENETbHUK U YeT-
BEpT, T.€. Ha JIHW MaKCUMAaIbHbIX 3HaueHuH ADg.
Takum o00Opa3om, IS MEUICHHBIX HW3MEHEHHH
JUTMHBI JIYHOK XOpOIIlee CaMOYyBCTBHE COOTBET-
CTByeT OOJbIIEH UIMHE JIYHOK, IUIsl OBICTPBIX —
HaoOopoT. B nanpHelmemM 3Ta 0COOEHHOCTH
HYXKIaeTcs B CHEIHaTbHOM PacCMOTPEHUH, TIOKa
K€ MOXHO TPEIOIO0XKUTh, YTO MPHU OoJiee ObICT-
PBIX U3MEHEHHSAX B OpTraHU3ME OpraHaM U CHCTe-

MaM [P HAIMYMK B HUX HapyWEHUH TpyAHE g7

MIPHUCIIOCOOUTHCSI K HOBOMY COCTOSIHAIO OPTaHU3
Ma.

AMIUIHTY/1a HEAENHFHOTO PUTMA TPH IIOXOM
CaMOYYBCTBHY 3aMETHO HIDKE, YEM IPU XOPOIIeM
(B monTopa — nBa pasa). Kak m3BecTHo, Hanmnyme
XOpOIIIO BBHIPAKEHHBIX PUTMOB B OpPraHU3ME SB-
JIleTCs MPU3HAKOM 3JI0pOBOro opranusma [9], a
YXyALICHUE 3I0POBbsl B pPe3yjIbTaTe 3a00JeBaHUSL
WIH TPEKIIOHHOTO BO3pacTa 00s3aTeIbHO COMpO-
BOXKJACTCSI YMEHBUICHUEM AaMIUIUTYABl PUTMOB
opraHu3Ma Ha BceX ero ypoBHsX. JIyHku HoOrTei
OKa3aJIUCh YYBCTBUTEIbHBIM HUHIUKATOPOM TaKHUX
W3MEHEHUH, a Halu4yhe BBICOKOIO MAaKCUMyMa B
CepeuHe HeJIeIM MOXKET OBITh MCIIOIb30BAHO KaK
JIMaTHOCTHYECKUH TPU3HAK MPHU OIEHKE OO0IIero
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COCTOSIHUSI OpraHH3Ma.

Puc. 1 mmmrocTpupyeT eme ofHy YCTOWYIHBYIO
3aKOHOMEPHOCTh: IPU IUIOXOM CaMOYyBCTBHUH
HeZlelbHbIe PUTMbI H3MEHEHUS JTYHOK Ha JICBOU U
IPaBOM pyKax 3HAYMTENBHO Pa3lUYalOTCs, a MIPU
XOpOIIEM CaMOYYyBCTBUU OHHU IIOYTH COBIAJAOT.
MoHO cKa3aTh, YTO IPU HU3MEHEHUH CaMOYyB-
CTBMSI HauOOJbIINE M3MEHEHHs IIpeTepIieBaeT
HEJENbHBIA PUTM JIYHOK Ha IpPaBOHd pyke, T.€.,
UCXOJSl M3 KOHTpaJaTepajbHON CBSA3U TYJOBHUILA
U NOJyIIapuid OOJIBIIOTO MO3ra, MPEXIE BCEro 3a
CYET MPOLIECCOB B JICBOM IIOJIyLLIAPUH.

HenenpHbIil puTM acCHMMETpHH JTYHOK A H, CO-
OTBETCTBEHHO, ()YHKUMOHAIbHOM acCUMMETPHUU
Mo3ra (C MOBBIILICHNEM OTHOCHUTEIBHOMN POJH Jie-
BOr'0 MOJYyIIApHs), TAKXKE UMEET MAaKCUMYM B Ce-
penuHe Henenu, OOBIYHO B YETBEPr, U AOIOJIHU-
TEJbHBIA MaKCUMyM B TIIOHEIENIbHHUK, NPHYEM
3TOT PUTM sBIsieTcs Oojiee CTPOTMM, 4YeM He-
JENbHBIA PUTM IUIMHBI JIyHOK. [l mpumepa Ha
puc. 2 mpUBEICHBI U3MEHEHUS] aCUMMETPHH Jy-
HOK ISl TEX K€ YCJIOBHI, YTO U Ha PUC. 1: BUIHO,
YTO, HECMOTpPSI Ha 3HAYMTEJILHOE Pas3jinuue B U3-
MEHEHUH CaMMX BEJIWYMH JYHOK Yy JIBYX YeJIOBEK,
UX Pa3HOCTh M3MEHSETCA B TE€UECHHE HENENU IO-
YTH CHUHXPOHHO. IIpy 3TOM He MMeeT 3HaveHus,
SIBIISIETCS YEOBEK MIPABIIOW WM JIEBIIOW (HA 3TO
YKa3bIBa€T, B YACTHOCTH, pa3iMyue 3HaKa A Juis
NEepBOro U BTOPOTo yenoseka). [IpencraBiaeHHbIN
pe3yibTaT SBJISIETCS, HO-BUIUMOMY, IEPBBIM CIIy-
yaeM, Korja ObUI 3aperMCTpUPOBAH HEAEIbHBIN
PUTM YHKIMOHAIBHONH aCHMMETPHH YEJIO0BEKa.

IIpencraBneHHass KapTWHA WU3MEHEHUS IJIUHBI
JYHOK M CaMOUYyBCTBUSI B TeueHHE Hexmenu (c
MaKCUMyMaM{ B HOHEJIENbHUK U YETBEPT) COOT-
BETCTBYET, 110 JAHHBIM MEIAMLMHCKON CTATHCTH-
K{, HEIEJIbHOMY PUTMY B OOOCTPEHHMH MHOTHX
3a0oneBaHuii: 3a0o0yieBaHUS CEePAEYHO-COCYAMC-
Toi cuctembl [12-14], ncuxudveckue paccTpoii-
crBa [15-17], nexoropsie Buasl TpaBm [18]. Ha
puc. 3 IpUBENEH NMpPUMEP HEAEIBHBIX BapHaluil
psina MEIUIMHCKUX MOKa3areneld u3 padotsl [15]
(c HeOompIIMMK M3MEeHEeHUsIMU ): HP— konmmuecTBO
oOpamieHni B MOJUKIMHUKY 10 TOBOJy HEPBHO-
MICUXUYECKUX paccTpoiicT y nereil; I13 — xonu-
4eCcTBO OOJBHBIX C IMCUXUYECKHMH 3a00JIeBaHUs-
MU, IOCTABJICHHBIX B OOJIBHUIy MallMHAMU CKO-
poit momomy; CII — konM4ecTBO CyMIIUAHBIX IO-
NBITOK. Bce naHHbIe OTHOCATCA K T'. XapbKOBY.

ACVIMMeTpMﬂ JTIYHOK, MM
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Puc. 1. HenenbHbli pUTM JUIMHBI JIYHOK HOT'TEH Ha JIEBOM
(BBEpXY) IpaBoii (BHU3Y) pyKe
0 — HpPU XOPOLIEM CaMOYyBCTBHHU
® — [IpH IJIOXOM CaMOYYBCTBHHU

Puc. 2. HenenbHbli pUTM aCUMMETPUH JIYHOK IS TEX
K€ YCJIOBUH, 4TO U Ha puc. 1.

3,0

HP

2,0 H
20,0

15,0

na3

10,0

0,6
0,4 +

cn

0,2 1

BC IIH BT CP 4T IT Cb BC

Puc. 3. HenenbHblid puTM HEKOTOPBIX 3a001eBanui B I. XapbkoBe: HP — HepBHO-TICMXHYECKUe paccTpoiicTBa y AeTei
I13 — ncuxuueckue 3a6oneBanust (B3pocisle); CIT — cynnumHbIe MOIBITKI

3AK/IIOYEHMUE

CratucTuueckuil aHalv3 JaHHBIX, IOJyYeH-
HBIX JUIsI MOJEIBHOIO IPOCTOrO IIOKa3aTess —
JUIMHBI JIYHOK HOI'TEH — C BBICOKOH JOCTOBEPHO-
CTBIO CBUJIETEJILCTBYET O HECIYyYallHOM XapakKTe-
pe ero BpeMeHHbIX n3MeHeHuil. Takum obpazom,
MOXHO YTBEP)KJAaTh, YTO IPOCTHIE IIOKA3aATENIU
JIEHCTBUTEIILHO MOTYT OTpPa)kaTh CYIECTBEHHbIE
0COOCHHOCTH MPOLIECCOB B OPraHU3ME YEeJIOBEKA.
CrnexyeT OTMETHTH, UTO, 1O KpalHeH mepe s
UCCIIEJOBAHHOTO TI0KA3aTeNsl, €ro U3MECHEHHUs HE
TaK yX MaJsbl: ISl OOJBIIMHCTBA JTOOPOBOJIBIEB
THIIHYHBIM  SIBJIIETCA JABYKPATHOE HW3MEHEHHE
CyMMapHOH JUIMHBI JIYyHOK Ha JUIMTEJbHBIX WH-
TepBaJiax BpeMeHH (He MeHee 5 MM). B Teuenue

NpeIBapUTEIIbHOTO aHaJIM3a MOXKHO HaJAesaTbCs 88

YTO W 3/1eCh OYyAyT YCTaHOBJIEHBI JTOCTOBEPHBIL
3aKOHOMEPHOCTH. Mcxons U3 3TOro, MOXKHO J0-
IMYCTUTb, YTO pa3HOIrjacusa MEXAYy TOYKaMH 3pc-
HUA PAa3HBIX HETPAAWIMUOHHBIX CIICHUAINCTOB
(cm. Tabn.) cBA3aHBI HE OTCYTCTBHEM 3aKOHOMEp-
HOCTEH, a C Hey4eTOM HX JOCTaTOYHO CI0KHOTO
XapakTepa, ¢ MpeHeOpeKEeHNEeM K pa3sHOCTOPOH-
HUM, B TOM YHCJI€ KOJIMYECTBEHHBIM IPOBEPKaM
P CJICTIOM JOBEPHH K CTapbhIM HETPOBEPEHHBIM
pe3yJIbTaTaM.

CYyTOK M3MEHEHMsI MOTYT JOCTHraTh 2, nHorja 3
MM M, N0 KpaiHeil mepe Ha OONBIIMX MaNblax,
MOTYT OBITh JIETKO 3aMEYEHbl HEBOOPY)KEHHBIM
[JIA30M.

Bmecre ¢ Tem, xapakTep CBA3M H3MEHEHH
MPOCTOTO TIOKa3aTessl C COCTOSHHUEM OpraHHu3Ma
MMEeT JIOCTaTOYHO CIIOKHBIN XapakTtep. Kpome
HaJU4Msl M3MEHEHWH C Pa3IMYHBIMH BPEMCHHBI-
MU MaciTabaM#, UMEIOTCS OCOOEHHOCTH H3Me-
HEHUI Ha MpaBOM M JIEBOM pyKe, OTpa)karoulue,
MO-BUAUMOMY, (DYHKIIMOHAIBHYIO aCHMMETPHUIO
OonpImuX MoMyIIapuii Mo3ra. B wactHocTH, ycTa-
HOBJICH HEACIBHBIA PUTM B M3MEHEHUHU (DYHKIIH-
OHANIPHOW AacCHMMETPHUH. AHamu3 HW3MEHEHHH
JUTMHBI JIYHOK Ha OTAENbHBIX MaNblax He SBIIAJICS
3amadell JaHHOM pabOThI, OJHAKO Ha OCHOBE

JIOTIOMHNTENBHBIM  TIONTBEPKICHHEM JIOCTO-
BEPHOCTH TIOJIYYEHHBIX pE3yJbTATOB SBISETCA
CXOJICTBO HEJEIBHBIX PUTMOB, TOJYUYEHHBIX II0
JIyHKaM HOTTEW JJI OT/AEJIbHBIX JIFOJEN U 110 JIaH-
HBIM CTaTHCTHYECKOTO aHanmu3a O0IbIIOro o0ne-
Ma JaHHBIX. KpoMe Toro, Takoe CXOACTBO YKa3bl-
BaeT Ha HAJIMYME OOUIMX PUTMOB y Pa3HBIX JIIO-
JiIel, CUHXpPOHU3UPOBAHHBIX BO3JIEUCTBUEM BHE-
NIHAX (PaKTOPOB COIMATBHOTO U MPUPOJHOTO Xa-
pakrepa.

MOXHO HaAAEsThCS, YTO IMOJIYYECHHBIE PE3Yib-
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TaThl TIO3BOJIAT B JajbHEHIIIEM HAa OCHOBE KOJIH- H&6JIIOZ[CHPII>1, KOTOPBIE€ CJIOKHO BBIIIOJIHUTE C
YCCTBCHHOI'O aHaJIM3a OaBaTh O6”beKTI/IBHy10 Xa- HCIIOJIL30BAHNEM WHBA3WBHOM JIHArHOCTUKU. B
PAaKTEPUCTUKY PA3JIUIHBIM METOAaM HETpaaUIU- YaCTHOCTH, Ha OCHOBE IIPCABAPUTCIILHOI'O0 aHAINu-
OHHOM MCIUIIUHBI, a TAKXKE HCIIOJIB30BaTh IIPO- 3a MOJYYCHO YMCHBUIICHUE IJIMHBI JIYHOK Yy JIHII,
CTBIC IMOKa3aTeJIn IJIA IMOJYYCHHSA HOBBIX PE3YJib- pa6OTaBHII/IX 34 KOMIIBIOTEPOM.
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JIO TIUTAHHS MPO KLIBKICHY TNEPEBIPKY HETPAJIUIINHUX

METOIIB JIA'HOCTHUKHA

L I'. 3axapos, O. @. Tupnoes.
XapkiBchbKHid HallioHa pHU yHiBepcuTeT iM. B.H. Kapazina

PE3IOME

CdopmynpoBaHO 3aady MPO KiJIBKICHY HEPEeBipKYy HETPAIWIIMHUX METOIIB JIarHOCTHKH, IO BUKOPHUCTOBY-
IOTh MIPOCTI MOKa3HUKH (KoJip i popma HIrTs, ocodbamBocti OymoBU pairy>kHOi 00OJOHKHM OKa i iHmI.). 3amada
BUpIIIeHa U BUMAIKy, KOJM SK MPOCTHH MOKAa3HMK BUKOPHCTAHA JOBXKMHA JYHOK HIrTiB. 3p0o0JI€HO BHCHOBOK
MPO MIarHOCTHYHY 3HAYYIIICTh MPOCTHX IMOKa3HWKIB. [loka3aHO HEBHIAIKOBHH XapaKTep THXXHEBOTO PHTMY B
3MiHI JOBXWHH JYHOK HIITiB, BCTAHOBJIEHO HAsBHICTH TH)KHEBOTO PHUTMY (YHKIIIOHAIBHOI acHMeETpii JFOAWHH.
BukopucTtanuii miaxia 103BosIE€, B PUHITAIT, JOCIIIK 89 u 1 1HII METOJM HETPATUITIHHOT TiarHOCTUKY 1 MOXKe
OyTH BUKOPHCTAaHHUH SIK CAMOCTIMHHI METOJ| JOCIiHKEE )cOOIMBOCTEH (DYHKIIIOHYBaHHS OpTraHi3My, SIKi BUMa-
TaroTh TPUBAINX PETYSIPHUX BUMipIOBaHb.

K/TFO4YOBI CJ/IOBA: nerpamumiiHi METOIU TiarHOCTHKH, JIYHKH HITTiB, TIDKHEBHH PHUTM, (DyHKIIOHAJIbHA
aACUMETPIs JIOAUHU

QUANTITATIVE VERIFICATION OF UNTRADITIONAL DIAGNOS-
TICS METHODS

I. G. Zakharov, O.F. Tyrnov.
The Karazin National University of Kharkov
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SUMMARY

The task of quantitative verification of untraditional diagnostics methods that use simple indexes (colour and
nail form, structure peculiarity of eye iris and etc.) is formulated. The nail lunulae length as a simple index was
used to accomplish the task. The conclusion of diagnostic meaningfulness of simple indices is drawn. The nonran-
dom nature of weekly rhythm in change of nails lunulae length is shown, the presence of weekly rhythm of human
functional asymmetry is determined. The present approach allows, in principle, to study other methods of untradi-
tional diagnostics and can be used as an independent research method of organism functioning peculiarities that
require long-term regular measuring.

KEY WORDS:untraditional diagnostics methods, nails lunulae, weekly rhythm, human functional asymmetry

VIK: 618-083:512.3

HYTHU OIITUMMU3ALINU JUATHOCTUKU U JIEYEHUSA YI'POXKAE-
MbBIX COCTOSHHUM ILIOJA: MATEMATHYECKHUH ACHEKT

ITPOBJIEMBI
U.B. Jlaxno

XapbKOBCKHUI HalMoHaNbHbIN yHUBepcuTeT uM. B.H. Kapasuna

PE3IOME

HpeHCTaBHeHa MaTpuiHasg MOJACIIb BHYTPCHHUX BSaHMOHeﬁCTBHﬁ B paMKax CUCTCMbI MaTb-IUIAIICHTA-IUIOA, Ha
OCHOBaHUH KOTOpOﬁ MNpOaHAJIN3UPOBAHBI CYHICCTBYIOINUC AUATHOCTUYCCKUC U TCPAIICBTUYCCKUC ITOAXOAbI ITPU

(I)GTOHHaHeHTapHOﬁ HCIJOCTATOYHOCTH.

K/TIOYEBBIE CJ/IOBA: cuctema MaTh-IUIAIICHTA-IUION, (PEeTOIUIAICHTapHAs HEIOCTaTOYHOCTh, MaTeMaTH-

YCCKOC MOACIUPOBAHUE, TUArHOCTHUKA U JICUHCHHUE

CoBpeMeHHas IEpUHATOJIOTHS 00J1a1aeT 00b-
IIMM apCeHaJOM JMarHOCTHYECKUX METOJIOB U
TepaneBTHYECKUX MPenapaToB, CHOCOOCTBYIOIINX
paHHEell AMarHocTuke W IPQPEKTHBHOW Tepanuu
Pa3InYHON MAaTOJOTHMH BHYTPHYTPOOHOIO ILIOAA
[4,5,7,9,12]. Tlpu 3TOM cHeKTp BO3MOXKHOCTEH
MOCTOSIHHO paciupsieTcst o6aaronaps MOCTOSHHO-
My MOHCKY YY€HBIX B 3TOH obOsacTd. bonbmms-
CTBO MALMEHTOK W3 TPYIIBI BEICOKOTO PUCKA BbI-
HAIIMBAIOT OEpPEeMEHHOCTh B YCIOBHUSX ‘‘Hempe-
pBIBHOTO cTannoHapa”. CtpemieHue K Hanbojee
OepeKkHOMY POAOPA3PEIIECHHUIO TPUBEI0 K 3HAYH-
TEJIbHOMY BO3PACTaHUIO YPOBHS a0J0MHHAIBHOTO
pomopaspemenust B ctpanax CHI' [9]. Onnako,
HECMOTpSl Ha 3TO, OTCYTCTBYEeT TEHICHLUHMS K
YMEHBIICHUIO THIIOKCHYECKUX  ITOBPEXKICHUH
JIOTHYECKOH 3aluThl (heTaqpHOro ayutorpadra —
npolecce TecTaliM, YYacTHs B MAaTEpPUHCKO
TUIOIOBOM KPOBOOOPAIIEHNUH 10 HHAYLHPYIOLIETO
Y PETYJHMPYIOLIETo BIUSIHUS Ha pomoBoil akT. He-
CMOTp Ha  (PyHKIHMOHAJIHHO-aHATOMHYECKYIO
OIpEEIEHHOCTD IIJIAlleHThI, €€ HEBO3MOXHO pac-
cMaTpuBaTh Kak 000coOIeHHYI0 MOP(OPYHKIH-
OHAJIBHYIO €AMHUILY BBUIY HEPa3pHIBHOW CBS3M C
MaTEPHUHCKUM H IUIOJIOBBIM OpraHu3zMoM. Okasbl-
Basi pa3iMYHOE BJIMSHUE HA OPTaHU3M MaTepu U
IUIOJ, IUTAalleHTa YYTKO pearupyeT Ha Jodoe ma-

90

LHEHTPaJIbHON HEPBHOM CHCTEMBI IJIOAA, HEPEAKO
MPUBOAIINX K CTOWKOW WHBanmuauianuu [2,7,
13]. YuutsiBass HeONArONpPHUATHBIE YCIOBUS KH3-
HU HaceJeHUs! YKpauHbl, KpailHe HU3KYIO POXKIa-
€MOCTb, 4TO coryiacHo nporHody OOH yxe gepes
JIBa CTOJIETHSI NPUBEAET K HALIEeMy BBIMHUPAHHIO,
pa3paboTka M CHCTeMaTH3alus IpeHaTaJIbHBIX
METOAO0B KOPPEKLIHU BHYTPUYTPOOHOrO cTpaja-
HUS IUI0Ja MMEEeT 3HauyeHHe 3a7add IepBOooue-
penHoit Baxxnoctu [2,11].

[Inanenra yenoBeKka SIBIAETCS YHUKAJIbHBIM
OpraHoM, BO3HHMKAIOIIMM M IPETEPIEBAOIINM
ONpezeNIeHHbIE CTAJUM CBOETO Pa3BUTHS BO Bpe-
Msi OGepeMeHHOCTH. DYHKIMH €€ MHOTOOOpa3HBI:
OT CHHTE3a W JICIOHMPOBAHUS BEILECTB, HEOOXO-
JUMBIX 711 HOPMAJIBHOTO POCTa MJI0/]1a, MIMMYHO-
TOJIOTUYECKOE COCTOSHUE B paMKax €IMHOW CH-
cremsl [1,3,4, 6,12,13].

MHOTrOUUCIIEHHbBIE 3KCIIEPpUMEHTAIbHBIE HC-
CIIEZIOBaHMSI M KIMHUYECKHE HAOJIOACHUS HaBO-
JAT Ha MBICIb O TOM, YTO pEakLUUH IUIOJOB Ha
9KCTPEHHBIE BO3AECHCTBHA BO MHOTOM OIpEAEs-
10TCS  (QYHKUMSMH TPOBU3OPHBIX OpPraHoB, B
9YacTHOCTH, BopcuH4aroro xopuona [1,7]. Ilma-
neHra oOnagaeT CHocOOHOCTBIO K PAa3BUTHIO
KOMIICHCAaTOPHBIX HM3MEHEHMH, aJanTalMOHHBIX
MIPOLIECCOB, PEATTU3YIOIINX “‘BhIpaBHUBAHHUE  pas-
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JUYHOTO pOJAa OTKJIOHEHWH B CHCTEME MaTb-
TUTANIEHTA-II0]]. BOPCHHKM XOpHOHA UMEIOT Tpsi-
MO€ OTHOIIICHHE K Pa3BUTHIO U AU(HEpEHITNPOB-
K€ TMPaKTHYECKN BCEX JKU3HEHHO BAXKHBIX CHCTEM
TUI0Za, OTIPEAETIsis YPOBEHb alalTUBHBIX ITPOILeC-
COB KaXIIOM KOHKPETHOW (YHKIIMOHAIEHOW CH-
CTEMBI B 3aBUCHMOCTH OT CpoKa pa3Butus. CBS3b
MEXIy OpraHM3MOM MaTepd W IUIOJOM OCY-
IIECTBIISIETCSI B OCHOBHOM Yepe3 IUTalleHTapHBIH
Oapbep, TMOITOMY COCTOSIHHE CHHIIUTHOTPO-
¢dobmacra, COEIWHHUTEIHLHO-TKAHHOW  CTPOMBI
BOpCHH W (heTanbHBIX COCYIOB OOecIednBaeT
Tpo(HKy TJI0/1a, B TIOJTHOH Mepe ero romMeocTas.
C MaTepuHCKOH CTOPOHBI KpUTEpUIMH MOpdoIIo-
TUYECKON B3aUMOCBSI3M MOTYT CITY>KUThH CITHPAITb-
HBIE apTepUOIBI SHIOMETPHUS B O0JIACTH TUTAIICH-
TapHOW IUIOIMIAKH, OTYACTH XapaKTePUCTHUKA
MEXBOpPCHHYATOrO (HUOpUHOWIA, a B YACTH CIIy-
YaeB ¥ MMOKa3aTeln Mop-

¢domorun matku [1,7,12]. Takum obpazom, ans
(hopMUPOBaHUS ONTUMANBHBIX YCIOBUH, HEOOXO-
JMUMBIX TSI HOPMAJIBHOTO Pa3BUTHS IIOAA, 005-
3aTeNBHBIM SBJISETCS B3aMHOE COAPYKECTBEHHO-
MO3UTHBHOE BIIMSHUE BCEX 3BEHBEB CHCTEMBI
MaTh-IJIAIeHTA-TIIO].

B nocnegnue necATuneTdss B MEAMLIMHCKOM
HayKe Bce OoJblliee 3HAUYEHHUE MPHOOPETAIOT Me-
TOJBI MaTeMaThieckoro mozaenupoBanus. Co3ma-
HUE MOJeNell TMpecleayeT JIBE OCHOBHEIC IENH:
MPOTHO3UPOBAaHUE TATOJIOTHM Ha OCHOBE TMpe/l-
CTaBJICHWH O JIOOBIX Mporeccax B OwWoiormye-

CKHX CHCTeMaX KaK aBTOKOJICOAHMSX, BRI3BAHHBIX
JIOKAJIbHBIMHA HEYCTONYMBOCTSIMH, a TaKXKe BBIAC-
HEHUE BIUAHUMN pa3IuyHbIX BUIOB BO3ICUCTBUN B
pamKax Jro00l CHCTEMBI C Y9eTOM TOCIEICTBUI
[6,10].

JKvzHenesTensHOCTh BHYTPHYTPOOHOTO TUIOAA
OTIPENEIAETCS B3aMMOJCHCTBHEM TpeX IOACH-
CTEeM: MaTb-IUIaIleHTa, IUTAICHTA-TUIO W MaTh-
TUIOJ, YTO MOYKHO TIPEICTAaBUTH B BHJE CIEIyIO-
et MaTpUIBl B3auMoaeHcTBIH [8]:

a; ap ap
A aA»n axp
a3 ax;p A3

Jnaronanb MaTpuIbL:

a;; — IOJCHUCTEMa MaThb-IIJIALICHTa;
ay — IOJCUCTEMA IUIALICHTA-TUIO;
433 — IOJCUCTEMA MaTh-TUION.

Beimie aguaroHamym MaTpHUIBl  pacHoNIOKEHBI
WIEHbl CHCTEMBI, OMNPEAEIAIONME IMPSMOE BO3-
JIeHcTBHE “BXOI-BBIXONI . a1, 413, A23. Hike mma-
TOHAIM HAXOJATCS WIEHbI MATPHIBI, ONpPEIEIs-
forue oOpaTHBIE BO3JEHCTBHS MO THUITY “‘BBIXO/I-
BXOHO: a1, A3, A3).

B3aumopeiicTBue MexIy YICHAMH MaTpHULBI
MOXHO MpPEACTaBUTh CIEAYIOLEH CTPYKTYpHOU
CXeMOH, M300paKeHHOH Ha pUCyHKe 1, KoTopas
o0o3HayaeT nmpsMble U OOpaTHBIE CBSI3U B CHCTE-
Me€ MaTb-IUTaleHTa-II0].

> A3
ap a3
\4
a; a a3
A
A a3
a3

Puc. 1. MaTpuuHas Mozenb B3aUMOJICHCTBHI B CUCTEME MaTh-IUIAIICHTA-TIIIO

JlaHHast MOJIEINb MTO3BOJISIET CIIEIYIOIIUM 00pa-
30M CHCTEMAaTH3UPOBATh CYIIECTBYIOIIME JHa-
THOCTUYECKHE MEPONPHUATHS TpH (eTOoIIaIeH-
TapHON HEJIOCTATOYHOCTH:

1. JIuarHOCTUYECKHE METOMBI, IIO3BOJISIOIINE
CyIUTh O (PYHKIMOHATLHOM COCTOSHUHM OT-
NEeNNbHBIX 3BEHBEB CHUCTEMBI MaTb-IUIAllEHTA-
mwiog, Oe3 ydera mx B3amMocBsized. Cpenu
HUX: YJIbTPa3ByKOBas IutanieHTorpadus wu

91
OuomeTrpusi, KapaIUOTOKOrpaguss U KOMIbIO-

TepHasi UHTEpBajorpadus CepAeHHON nes-
TEJBHOCTH IUI0JIa, aMHUOLEHTE3 U aMHHUOCKO-
nust, pH-MeTpus KpoBH 110112, TIOJyYEHHOH U3
npesiexalield yacTy Iiojia BO BpeMsl pOJIOB U
T.1.

2. Meronpl, OMUCHIBAIOIINE COCTOSIHUE IIOJICH-
CTeMbl IJlaneHTa-mwoA. [IpuMepom sBisieTcs
nu3zydeHne Ouoduzuyeckoro mnpoduis Imioaa
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mo Vintzileos et al. [7].

3. MeToapl, yYUTHIBAIONINE B3aMMOCBS3H B CH-
cTeMe MaTh-TUIalleHTa-TuoA. | eMoqnHammaec-
KHE XapaKTEPUCTUKHU B3aUMOJICUCTBUSA B ITOU
cucteMe W (YHKIIMOHAIBHOE COCTOSIHHE €e
OTJICTBHBIX 3BEHHEB Ha COBPEMEHHOM ypPOBHE
MOJKHO HCCJIEIOBaTh C MOMOIIBIO YIBTPa3BY-
KOBOH JoMIIIeporpagum.

W3 BBINIEW3IOKEHHOTO CIEIyeT, YTO OIITH-
MaJIbHBIM METO/IOM IUAarHOCTHKH B COBPEMEHHOM
TIEPUHATOJIOTHU SIBJISIFOTCSL  YIBTPA3BYKOBas JI0-
nuieporpadus, MpuMEeHeHHe KOTOPO TO3BOJSET
n30paTh TMPaBWIBHYIO JIEYEOHYI0 TaKTUKY MpH
(eToIIIaIEeHTapHON HEJOCTAaTOYHOCTH, a TaKkKe
OTIPEACTTUTH CPOK H CITOCOO POIOpa3pEIICHUSI.

Tepamus ¢eromnaneHTapHOH HETOCTATOYHO-
CTH TIpECIIeyeT CIEAYIOUINe [EeIH: YIyqIlIeHIe
MaTOYHO-TUIAIIEHTAPHOTO KPOBOOOpAaIIeHus, Me-
Ta0OJMYECKUX IIPOLECCOB, (YHKIMH TOPMOHO-
MPOAYIHUPYIOMINX CHUCTEM (DeTOIIareHTapHOTO
KOMIUIEKCA W JIMKBUAANWS UMMYHOIOTHYECKOTO
nucOamaHca B moAcucTeMe MaTh-uiof [4,7]. Pac-
CMTpUBasg TPHUMEHSIEMBIE aKyIIepaMd METOIBI
JIeYeHUs] C TMO3ULMA MNPEACTaBICHHOW MOJAEIU
(puc. 1) cnexyeT BBICKa3aTh CIEAYIONIUE 3aMeda-
HUS:

1. BasoaktuBHbIC mpenapaThl (TPEeHTa, KypaH-
THJI, TIAPTYCUCTEH), KOTOpPbIE YIy4IIal0T Ma-
TOYHO-TUTAIIEHTAPHBI KPOBOTOK, MOTYT BBI-
3bIBaTh yXY/IICHWE T€MOJAMHAMUYECKHX MpPO-
[IECCOB B OpraHm3Me Mmartepu (1Mo Tumy “o0-
KpaJpIBaHUs’), a TaKKe IOBBIIICHHE apTepH-
AIBHOTO JIaBIICHUS, TAXUKAPIUIO Y TUTOAA.

2. JleyeHue MO3HUX T'€CTO30B, YAaCTOH CITyTHU-
el KOTOpBIX sIBISiETCS (eToIIaneHTapHas
HEJ0CTAaTOYHOCTh, TpeOyeT MPOBEACHUS THITO-

JINTEPATYPA

TeH3UBHOM Tepanuu. OHAKO yXyIIIEHHE Ma-

TOYHO-TUTAIIEHTAPHOTO KPOBOOOpAIIEeHUs, B

JTAHHOM CIy4ae SBIISFOIIeecs 3aKOHOMEPHBIM

pe3ynbTaTOM, BBI3BIBAET HEOOXOIUMOCTH JIO-

MOJTHUTENIFHOTO Ha3HaueHUs MeMOpaHOIpo-

TEKTOPOB (dCCEHINAlle) W MpenapaToB, ymyd-

[IAOIAX TKAaHEBOE [ABIXaHWE B OPTaHH3ME

miona (TUTOMAak, mupareram) Ha ¢oHE ero

TEMOTUHAMIYECKOH H30JISIIHH.

3. UmMMyHOTpOTIHAsS Tepamus, MOBBIMIAIOIIAS TO-
JIEPaHTHOCTh MATEPUHCKOTO OpraHm3Ma K de-
TaJbHOMY aiuiorpadTy, OTPHIATENBHO CKa3bl-
BaeTCsl Ha COCTOSIHMH €ro 00Ieil NMMYyHOJIO-
TUYECKOM peaKTUBHOCTH.

4. Hanbonee ompaBoaHHBIM CJEIyeT CUWTATh
MPUMEHEHHE IPernapaToB, YIYyYIIAIONINX Te-
MOJMHAMHUKY ¥ METabO0JIHM3M BO BCEX 3BEHBSIX
CHUCTEMBl MaTbh-IUTAlEHTA-TUIoA. DTUM Tpebo-
BaHUSAM YOBJIETBOPSIET HeWpomeTadoImye-
CKOE CpeZICTBO MHCTECHOH.

5. lllmpokoe BHEIpEeHHE IpemapaToB MeTa0OIH-
YECKOTO JEWCTBUS W3 HATYPabHOTO CHIPHA
(conkocepui, akToBeruH, “JIMMMH") MO3BONIHT
MOBBICUTH IPPEKTUBHOCTD MPSIMBIX U 00paT-
HBIX CBS3€H B CUCTEME MaTh-TUTANIEHTA-IIJIO] B
COOTBETCTBHH C MPHUHIUIIOM ‘“‘UH(POPMAIHOH-
HOW N30BITOYHOCTH .

UznoxxeHHBIE B 3TON CTaThe BBIBOJIBI JEMOH-
CTPHUPYIOT BO3MOXKHOCTH HCIOJB30BaHHS Mare-
MaTHYECKOTO MOJICTUPOBAHUS B aKyIIEPCTBE, UYTO
MO3BOJIUT B HENAJIeKOM OyAyIIeM cO3[aTh HOBYIO
METOJIONIOTUYECKYI0 0a3y B pamMKax KOHIEHIIHH
ONTUMAJILHONH MEIWLHMHBL. OTO MOCIYXUT Aajb-
HEHIlIeMy COBEpIICHCTBOBAHHUIO IHATHOCTUKH H
MATOTEHETUYECKOW Tepaliy YrpOKaeMbIX COCTO-
SIHAH [J1074.
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JIAXA  ONTUMIBALIL JIIKYBAHHA TA  JIATHOCTHUKHU
3ATPO3JIUBUX CTAHIB ILJIOAY: MATEMATUYHHMI ACHEKT
HPOBJIEMHA

ILB. Jlaxno
XapkiBChbKHMH HalloHaJIpHUH yHiBepcuTeT iM. B.H. Kapazina

PE3IOME

Ilomana Mopenp BHYTPINIHIX B3a€EMOMIH y paMKax CHCTEMH MAaTH-IUIAIICHTA-IUTIN, HA TIICTaBi SKOi Mpo-
aHaI30BaHi iICHYIOYi JiarHOCTHYHI Ta TEPareBTHYHI MiAXO0IH MpH (ETOIUIAIICHTapHI HEAOCTaTHOCTI.

K/ITIOY90BI C/IOBA: cuctema MaTH-TUTAICHTA-IDII, eToIUIaneHTapHa HeOCTaTHICTh, MaTeMaTHIHE MOJIe-
JIFOBaHHSA, NIarHOCTHKA Ta JIIKYBaHHS

THE WAYS OF THREATENED FETAL STATUS DIAGNOSTICS AND
TREATMENT OPTIMIZATION: MATHEMATICAL ASPECT OF THE
PROBLEM

1LV. Lakhno
The Karazin National University of Kharkov

SUMMARY

The article presents a matrix model of internal links in the system of mother-placenta-fetus. The existing diag-
nostic and therapeutic approaches of the fetoplacental insufficiency treatment were analyzed on its basis.

KEY WORDS: system of mother-placenta-fetus, fetoplacental insufficiency, mathematical modelling, diagnos-
tics and treatment
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FREQUENCY FEATURES OF CHRONIC NON-TUMORAL SIALADEN
DISEASES OF THE POPULATION OF THE KHARKOV REGION

I.G. Lesovaya
The Medical Postgraduate Academy of Kharkov, Ukraine

SUMMARY

The information on frequency of chronic non-tumoral sialaden diseases of various groups of the population of
the Kharkov region, according to the archive data of th 93 acialized clinic of the Kharkov Medical Postgraduate
Academy is submitted in this work.

KEY WORDS: not tumoral diseases, sialadens, prevalence, category of the population

these pathological processes meet from 2,9 up to
INTRODUCTION 7% arrl?ong to'g;ll of (Fj)iseases of maxillo-facial aF;ea.

Chronic not tumoral diseases of sialadens: the ~ The authors specify a plenty of the forms, for
sialadenites, sialoses and defeats of sialadens at a  each of which the parentage remains not deter-
set of Sjogren sindrom — are difficult in diagnos- mined. The variety of diseases of sialadens causes
tics and treatment. On the data of the literature also large volumes of methods of research, at
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which the picture of illness is mainly detailed. In
this direction are concentrated the most part of
works on a considered problem [2,3,4,5]. There is
a necessity for search of essentially new ways of
research, as the detailed elaboration of knowledge
about features of separate diseases does not give
essential progress. The similar analysis is neces-
sary and consequently, that the mass researches
were executed already enough for a long time.
The earlier received data on prevalence of diseas-
es are based on local inspections, which results
are difficultly comparable. Specifications also
demand. Besides the published results concern
regions of Russia. Especially important this work
is represented in conditions of constantly varying
social and ecological conditions.

The purpose of the given research is the statis-
tical analysis of large homogeneous file on preva-
lence of diseases sialadens of Ferri lactases
among various categories of the population in the
Kharkov region of Ukraine.

MATERIALS AND METHODS

For the analysis the data on the patients with
not tumoral diseases of sialadens are used which
passed treatment with 1989 for 1998 in clinic of
maxillo-facial surgery of medical academies post-
diplom of education of Kharkov. Quantity of the
patients given which analyzed, has made 837
men. The databanks contained the following pa-
rameters: a sex, age, date of entering (month),
duration of stay in a hospital, diagnosis at enter-
ing and extract. For an estimation of changes of
parameters on years and check of fastness of re-
searched features of a case rate, each bank was
broken on two. Thus, were analyzed and the data
2 independent databanks were compared which
further we shall designate for brevity as X1 —
given for the Kharkov clinic with 1989 for 1993
inclusive (370 patients), and X2 — given with

1994 for 1998 (467 patients). For an estimation o 94 tumoral

prevalence of diseases of sialadens among all o.
diseases maxillo-facial area the data on total of
the patients in the specialized branch of the men-
tioned above clinic are used also. At researches
took into account: general number of the patients-
data do not allow unequivocally to specify, this
difference by the real reasons is caused or reflects
incompleteness of the data.

The quantity of the men and women with
chronic not tumoral diseases of sialadens has ap-
peared in a file X2 above, than in a file X1. The
parity considerably changes, submitting the strict
law suffices: than the above general level of dis-
ease, the more it wide-spreads among the women.
This law illustrates a fig. 1. The curve for the men

N, (or quantity falling ill); frequency of diseases-
F (or case rate), i.e. number of the patients come
on some number of the inhabitants in unit of time.
All meanings F are given at the rate of on 100000
inhabitants per one year. It is necessary to note,
that the account F causes the certain difficulties
that the Kharkov clinic is regional. In clinic the
patients from cities, area and other areas act. On
the given parameters it is possible to judge a case
rate of all Kharkov region. The basic part of the
patients is necessary on urban and regional (vil-
lage) polyclinics of area, therefore account is car-
ried spent, proceeding from quantity of the inhab-
itants of the Kharkov area.

As distribution of the inhabitants on a sex and
age stable enough, such uncertainty could not
considerably affect meanings F, considered for
separate age groups and separately for the men
and women. The data on a population and its
frame are taken from demographic year-books for
the appropriate years at first USSR, then -
Ukraine. At research of age features all accounts
are carried spent for 5-year's age intervals (0-4,
5-9, 10-14 etc.), appropriate to the accepted divi-
sion on age in demographic year-books. The sta-
tistical data processing was made by criteria
Student [1].

RESULTS AND DISCUSSION

In the table the general items of information
on frequency of diseases of sialadens in the
Kharkov region are submitted. Their general
guantity stably enough also changes no more than
in 1,4 times and per different years can differ in 3
times from change of frequency all of diseases
maxillo-facial area. The densities of not tumoral
Ferri lactases of pathologies sialodens makes
2,9% among of diseases maxillo-facial area. At
comparison of the data for separate years, of a
pathology maxillo-facial area and the chronic not
diseases of sialadens change inde-
pendently from each other and can concern to
different nosological groups.

The quantity of diseases changed with the ten-
dency to decrease in 1990-1994. However, in X2
a file the frequency has increased. The available
passes in regular more intervals, than for the
women. In result, at a low level of a case rate
quantity of the patients of the men, in 1,5-2 times
are more, than women. Then, as at a high case
rate - approximately in 1,5 times of the men it is
less. Also it is necessary to note, that the preva-
lence of disease among the men is regularly high-
er, than among the women.

There is a seasonal repeatability in maximums
of a case rate. In a fig. 2 the distribution of quan-
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tity of diseases on months for all volume of the
data is given. The winter maximum is clearly
shown which has two peaks - in the beginning
and end of winter, that, probably, is connected to
a continental climate and approach of the strong-
est frosts in these periods. It is marked as well a

sprining and summer maximum. The autumn
maximum of a case rate is brightly expressed. In
first half of year the case rate among the women
is regularly higher, than among the men, in se-
cond half of year — on the contrary.

Table

The general items of information on frequency of not tumoral diseases of sialadens

Kharkov region
Years | Stomat. Diseases Sialadens In % to stomat.diseases
diseases all men women 0 '
1998 2895 48 27 21 1,7
1990 3047 103 57 46 34
1991 2970 92 40 52 2,3
1992 3095 69 46 23 2,2
1993 3060 58 31 27 19
X1 370 201 169 2,3
1994 3194 76 40 36 2,4
1995 2783 99 52 47 34
1996 2582 97 51 46 3,8
1997 2254 93 49 44 4,1
1998 2845 102 54 48 3,6
X2 467 246 221 35
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Fig. 1. Quantity of sialadens diseases at the men and women Fig. 2. Seasonal changes in quantity of sialadens diseases

according to the general number of diseases

In distribution of diseases on age, on a back-
ground of the constantly present fluctuations are
observed replicating from one year by year of
law. Total of diseases in different age (on 5-year's
intervals) is submitted in a fig. 3 (above) and, in
account on 100000 men per year of the given age

data as estimated. For the adult population, on
each age interval at the men and women it is nec-
essary 2-4 cases of disease per one year. The case
rate in any age has made on 100000 men — 42
cases at the men and 35 — at the women. Steadiest
are the following age features of disease. Till 15

category — in a fig. 3 (below). First of all, it i g5 years of disease are individual. Exception make

necessary to pay attention that the sharp decreas.
of number of diseases after 60 years is connected
not to disappearance of the reasons of disease,
and with decrease of the population of the given
age category. Exacter comparison of a case rate
on the average and advanced age represents the
certain difficulties in view of small quantity of
the people of elderly age, therefore for 75 and
more than years should be surveyed the received

96

1995 and especially 1998, on which all cases of
disease in children's age, including till 10 years
have practically. At the men the case rate sharply
grows after 20 years and remains approximately
at one level up to deep old age. For age 20-35, 50-
60 and 70-80 case rates are a little bit higher, than
other years. At the women the augmentation of a
case rate with age occurs in regular more intervals
and reach the maximal meanings in 45-60 years.
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Steady augmentation of a case rate in 15 - 20 and
70-75 years also is. In young age, till 40 years, the
diseases of sialadens at the men meet regularly
more often, than at the women, for age more than
40 years — on the contrary (see fig. 3 above). If to
take into account, that with age the quantity of the

100

men decreases much faster, than women, the case
rate at the men is higher in any age, except for 45-
55 years (see fig. 3 bevow). If to compare the data
for separate years, it appears, that the parityof a
case rate among the men and women even is
steadier, than general age features.

80

60 —

40

20 +

=%

— Wwomen

0 H=—/————

0 10 20 30 40 50 60 70 80 90

Fig. 3. Age features in sialadens diseases: N -

The duration of treatment is approximately
peer for all four files. Last years the insignificant
tendency to decrease of duration of stay in a hos-
pital is marked. On the average, 37% of the pa-
tients were in a hospital no more than 8 day,
46%— from 9 about 16 day, 11% — from 17 about
24 day and 6% — 25 and more (up to 35) day. The
long stay in a hospital, in a peer measure fre-
quently, meets at the patients of both floors and
different age groups. Some augmentation of this
parameter is marked only for cases of the maxi-
mal case rate. This implies, that the augmentation
of number of diseases is accompanied by intensi-

is marked augmentation of quantity of the pa-

tients with the given pathology.

2. The quantity of the men and women with dis-
eases of sialadens is peer. The parity consider-
ably changes on years and files, - than above
general level of disease, the more it wide-
spreads among the women. In the Kharkov re-
gion the prevalence of disease among the men
is regularly higher, than among the women.

Age, years

general number of the patients; F - frequency of diseases

fying of gravity of disease.
CONCLUSIONS

1. Frequency of chronic not tumoral pathologies
of sialadens per different years variously.
Maxillo-facial areaof disease and the diseases
of sialadens change independently from each
other. The share of diseases of sialadens
among maxillo-facial area of diseases has
made 2,9% in the Kharkov region, that differs
from the known data a little. In last the decade

96

The comparative data for separate years, spec-
ify, that the parity of a case rate among the
men and women is steadier, than general age
features.

3. There is a seasonal repeatability in an exacer-
bation. The winter, sprining and summer max-
imums of a case rate are clearly shown. And,
the winter maximum is split on two peaks. In
first half of year the case rate among the wom-
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en is regularly higher, than among the men, in
second half of year - on the contrary.

4. The age laws of a case rate are expressed. In

children's age the not tumoral diseases si-
alodens of Ferri lactases are individual. After
20 years a case rate among the men sharply
grows and remains approximately at one level
up to deep old age. At the women the augmen-
tation of a case rate with age occurs in regular
more intervals and reach the maximal mean-
ings in 45-60 years. In any age the case rate at
the men is higher, except for 45-55 years. In
elderly age the decrease of a case rate is con-
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OCOBJIMBOCTI YACTOTH XPOHIYHUX HEITYXJIMHHUX 3AXBO-
PIOBAHb CJIMHHHUX 3AJ103 CEPE/JlI HACEJIEHHS XAPKIBCBKOI'O
PET'TOHY

L T. JTicosa

XapkiBchbka MeAMYHA aKaJeMis i AUIUIOMHOT OCBITH

PE3IOME

Y pobori mogano iHpOpMAIIiFo TIPO YACTOTY XPOHIYHUX HEMYyXJIMHHUX 3aXBOPIOBAaHb CIIMHHUX 3aJI03 Cepe pi-
3HUX TPYI HAcelleHHS XapKiBCHKOTO PETiOHY 3a JaHUMH apXiBY CIIEIiaii30BaHOi KIiHIKH XapKiBCHKOI MEIIMYHOI
aKazeMii MCIIAIUIOMHO] OCBITH.

K/TIOYOBI C/IOBA: venyxnuHHI 3aXBOPIOBaHHS, CJIMHHI 3aJI03H, PO3MIOBCIOKEHHS, KaTeropii HaceJIeHHs

OCOBEHHOCTHU YACTOTHBI XPOHHUYECKHX HEOIIYXOJIEBBIX

3ABOJIEBAHUM CJIIOHHBIX JKEJE3

XAPBKOBCKOI'O PETUOHA

HU.I'. Jlecosasn

CPEJIN HACEJIEHUA

XapBKOBCKaH MEIUIUMHCKAA aKaaeMUs IMOCICAUIIIIOMHOTO 06pa3OBaHI/I5l

PE3IOME

B pa60Te npeacTraBjicHa I/IH(l)OpMaIII/ISI 0 YaCTOTC XPOHHUYICCKUX HCOITYXOJICBbIX 3a00JICBaHNN CIIFOHHBIX JKEJIe3
Cpear pa3sjIMUHbIX I'PYyHIl HACCICHUS XapLKOBCKOFO peru 97 O JaHHBIM apXuBa Cl'IeIII/IaJ'II/BI/IpOBaHHOﬁ KIIMHUKHA

XapLKOBCKOﬁ MCI[I/IIII/IHCKOfI aKaJE€MUU IOCICAUIIIIOMHOT

Da3oBaHus.

K/IFIOYEBBIE CJ/IOBA: neomnyxoieBble 3a00JIBaHUS, CIIOHHBIE JXKEJE3bl, PaCHpPOCTPAHEHHOCTh, KaTeropuH
HaceIeHus
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TREATMENT OF PREGNANT WOMEN INFECTED WITH SYPHILIS
WITH INTRAVENOUS PENICILLIN G: PHARMACOKINETICAL AND

CLINICAL STUDY
G.1. Mavrov, T.V. Goubenko
Research & Development Institute of Dermatology and Venereology,
Academy of Medical Sciences of Ukraine, Kharkov, Ukraine

SUMMARY

Treatment of pregnant women infected with syphilis with intravenous infusions of penicillin G (2 million units
every 12 hours) favors higher concentration of penicillin in blood serum (31 vs. 6-11 mkg/ml) and lower frequency
and intensity of adverse effects (2.5 vs. 5.6%) in comparison with intramuscularly injections of benzyl penicillin
(0.5-1.0 million units every 3 hours). Penicillin G favored a faster regress of clinical manifestations of syphilis (4-
12 vs. 7-17 days) earlier obtaining negative results of serologic tests, more favorable outcomes of pregnancy if
compared to group of patients who received benzyl penicillin. Thus, penicillin G is quite an effective medicine for

treatment of pregnant women infected with syphilis.

KEY WORDS: syphilis, pregnancy, treatment, penicillin G, pharmacokinetics, and clinics

INTRODUCTION

The problem of syphilitic infection in pregnant
women has become pressing in Eastern Europe
and in Ukraine recently [1,2,3]. Inadequate and
untimely treatment contributes to the risk of con-
genital syphilis in their children [3,4]. Treatment
syphilis in Ukraine is strictly determined by spe-
cial Guidelines [5]. Existing methods of treating
pregnant women infected with syphilis have con-
siderable drawbacks like, for example, the neces-
sity of administering penicillin eight times every
24 hours, which contributes to growing sensitiza-
tion of the mother’s and fetus’s organisms [6].
That is why it has become absolutely necessary to
develop new methods of specific therapy for
syphilitic infection in pregnant women with ap-
plication of a new generation of preparations
from penicillin family. The aim of the present
work was to devise a new method of treatment of
pregnant women infected with syphilis with peni-
cillin G taking into consideration clinic, serologic
features of the disease and pharmacotherapeutic
features of this medicine.

MATERIALS AND METHODS

153 pregnant women (aged 16-45) infected
with syphilis were observed and treated from
1996 till 1999. An independent «Ethic committee

Group 2 (72 patients) was administered to in g

tramuscular injections of 1,000,000 units of sodi
um salt of benzylpenicillin every 3 hours without
night breaks.

of the Health Ministry of Ukraine» approved the
trial. Informed, written consent had been obtained
from all the patients before they participated in
the study. The 153 women were divided into 3
groups according to the type of therapy they were
administered to.

Group 1 (40 patients) was administered to
penicillin G and benzatinpenicillin. Penicillin G
(crystalline, sodium salt) was administered intra-
venously twice a day, 2 million units every 12
hours. Half an hour before the first injection in
penicillin G, an intramuscular injection on pred-
nisolone (30 ng) was administered to the patients.
The period of treatment was equal 10 days in case
of primary syphilis; to 12 day in case of second-
ary and early latent syphilis if the patient had
been infected for less than 6 months; to 14 days
in case of secondary and early latent syphilis if
the patient had been infected for more than 6
months. In case of late latent, and latent non-
confirmed syphilis (when the duration of infec-
tion was unknown) the treatment consisted of 2
periods (each of them lasted 14 days). The second
period of treatment was carried out 3-4 weeks
after the first one. Irrespective of the form of
syphilis, one intramuscular injection of 2,400,000
units of benzatinpenicillin G was administered
(1,200,000 units into each buttock) to the patients
12 hours after the last penicillin G injection.

Group 3 (41 patients) was with intramuscular
injections of 500,000 units of benzylpenicillin
every 3 hours without night breaks.

According to the direction of the Health
Ministry of Ukraine Guidelines [5], and depend-
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ing from the form of syphilis, the main course of
treatment in Groups 2 and 3 lasted 12 days in cas-
es of primary syphilis, 14 days in cases of fresh
secondary syphilis, 18 days in cases of secondary
recurrent syphilis, 18 days in cases of early latent
syphilis. In cases, of late latent syphilis 2 courses
of 18 days each were administered with an inter-
val of 1.5 months.

Concentration of penicillin in blood serum
was determined with the help of the method of
high performance liquid chromatography. The
samples for the investigations were prepared, ex-
tracted and purified according to Boatto G. and
his co-authors and modified in our laboratory [7].
The concentrating cartridge DIAPACK C16 and
BECKMAN chromatograph with the CENAPON
SCX C18 4x18 frame were used at the wave-
length of 230 nm. The results were treated with
the help of the PC program SYSTEM GOLD
HPLC-P/ACE. The following pharmacokinetical
values were determined: Cmax — the maximum
concentration in blood serum; Tmax — the time of
gaining the maximum concentration; Cm — the
average concentration in blood serum within the
period of observation; T1/2 — the half-life period,
i.e. the time within which the concentration drops
by 2 times; areas under curves (AUC), i.e. the
surface of areas under curves of dependence of
the concentration from time. The weight dose of
the administered matter was calculated proceed-

ing from the fact that 1 acting unit of penicillin
(of penicillin G) contains 0,5988 mkg of active
matter.

The statistic treatment of the results was car-
ried out with the help of the standard software
package of Microsoft Office’97. Mean values in
samples were compared with the help of Stu-
dent’s t-test, nonparametric sign-test, Craskell-
Wolles H-test, median test, and Freedman rank
sum [8]. Quantitative evaluation of achieving of
negative results of serologic tests (negativation)
was carried out with the application of Kaplan-
Meier statistical analysis. The calculations were
done with the help of SPSS 9.0 computer pro-
gram. The reliability level was estimated as equal
to 95%.

RESULTS AND DISCUSSION

The distribution of the patients according to
their age, term of pregnhancy at which the patient
was treated, associated pathology, syphilis diag-
nosis structure and results of serologic tests be-
fore treatment are represented in Table 1. The
three groups of patients did not differ in a signifi-
cant way according to their clinical and epidemio-
logical features. This fact lets us compare the
treatment results of each group with the results of
the other groups.

Table 1

Distribution of patients according to age, term of pregnancy, associated pathology, diagnosis
and results of serologic tests before treatment

Groups* Total

Features 1 (n=40) 2 (N=72) 3 (n=41) (n=153)
Mean age (years) 22,9 22,8 23,4 23,0
Mean term of pregnancy (weeks) 22,8 19,4 20,4 20,9
Obstetric pathology (%) 18 (45%) 43 (60%) 12 (29%) 73 (48%)
Gynecologic pathology (%) 17 (43%) 23 (32%) 7(17%) 47 (31%)
Associated pathology (%) 30 (76%) 47 (65%) 25 (61%) 102 (67%)
Primary syphilis (%) 1 (2.5%) 3 (4%) 0 (0%) 4 (3%)
Secondary syphilis (%) 6 (15%) 16 (22%) 7 (17%) 29 (19%)
Latent early syphilis (%) 27 (68%) 44 (61%) 25 (61%) 96 (63%)
Latent Tate syphilis (%) 6 (15%) 9 (12,5%) 9 (22%) 24(16%)
Mean geometric titers of CFTe antibodies 1:12,0 1:13,1 1:10,9 1:12,0

* The three groups of patients did not differ statistically for all features (P>0,05)

« Complement fixation test

Penicillin concentration was determined in
blood serum of 15 pregnant women infected with
syphilis at the term of pregnancy of 25-30 weeks
(5 patients from each group). Blood was taken
0.5, 1, 3, 6, 12, 24, 48 hours after the beginning of
treatment. The average value of penicillin con-

gained within 0.5-1 hour after the injection. This
concentration is 3 times as high as in case of in-
tramuscular injection of 1 million units of penicil-
lin and 5 times as high as in case of administering
500,000 units. This concentration exceeds the
necessary minimal level (0.2 mkg/ml or 0.3-0.4

centration in blood serum in the compared group: gg units/ml) by 100 times [6,9]. Fast generation of

is represented on Fig. 1. According to Fig.1, i1.
case of intravenous injection of penicillin G a
high concentration of penicillin in blood serum is

100N

high penicillin concentration in blood serum is
essential for saturation of tissues (and first of all
of nerve tissues) with penicillin and for penetra-
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tion of its therapeutic concentrations through the
placental barrier. A relatively high penicillin con-
centration was preserved for 12 hours in Group 1.
By the following infusion it was equal to 5
mkg/ml on the average and exceeded the neces-
sary minimal level by 20-30 times. In group 2
penicillin concentration was equal to 3.5 mkg/ml
on the average by the time of the following injec-
tion (in three hours) and exceeded the necessary
minimal level by 15 times. In group 3 penicillin
concentration was lower and equal to 2 mkg/ml,
but still it was sufficient. It exceeded the neces-
sary minimal level by 10 times.

The major pharmacokinetical parameters (the
mean values for the compared groups) of deter-
mining penicillin concentration in blood of pa-

tients from Groups 1, 2, 3 are represented in Ta-
ble 2. The maximum penicillin concentration in
blood serum (irrespective of time of its genera-
tion) in Group 1 was 3 times as high as it was in
Group 2 and 5 times as high as it was in group 3.
The average penicillin concentration in blood se-
rum within the observation period (48 hours) dif-
fered as well. In Group 1 it was 2.4 times as high
as in Group 2 and 4 times as high as in Group 3.
The half-reduction period for penicillin G (in case
of intravenous injection of 2 million units) lasted
for approximately 3 hours, while for benzyl peni-
cillin it lasted for 1.5 hours. In case of treatment
method Ne.1 the surface of areas under the curve
‘concentration-time’ exceeded the AUC in meth-
od Ne.2 by 2.4 times and in method Ne3 by 4.1.

The average value of penicillin
concentration in blood serum

20 WZK

35
30 D\ —{J— Group 1
25

—x— Group 2

mkg/ml

15 \

—O— Group 3

10 1/

0,5 1 3

6

Hours

12 24 48

Fig. 1. The average value of penicillin concentration (mkg/ml) in blood serum in the compared groups. Group 1 - Penicillin G intrave-
nously twice a day, 2 million units every 12 hours; group 2 - benzyl penicillin intramuscularly, 1 million units, every 3 hours;
group 3 - benzyl penicillin intramuscularly, 0.5 million units, every 3 hours

Table 2

The major pharmacokinetical parameters (the mean values for the compared groups 1, 2, 3)

_ Grou
o Penicillin
Pharmacokinetical parameters

intra-
venously twice a
day, 2 million units
every 12 hours

Group 2
Benzyl penicillin
intramuscularly, 1
million units, every
3 hours

Group 3
Benzyl penicillin in-
tramuscularly, 0.5 mil-
lion units, every 3
hours

hour

Cmax — maximum concentration in 31,0 11,6 6,1
blood serum (mkg/ml)

Cm —the mean concentration in blood 13,243,8 5,6+1,4 3,3+0,7
serum (mkg/ml)

T1/2 — half-life period hours) 31 1,2 1,4
AUC - Areas under curves (mkg/ml) * 92,3 38,9 22,8

Thus, a high level of penicillin concentration

in blood serum is generated by means of treating100

pregnant women infected with syphilis with in-
travenous infusions of penicillin G. Its necessary
level is preserved within 12 hours. The obtained

data demonstrate satisfactory efficiency of all the
three investigated methods. However, method
Ne.1 is preferable because a higher level of satura-
tion of tissues with penicillin is gained with fewer
injections a day.
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The following features were compared in or-
der to give clinical evaluation of the investigated
methods: tolerance of treatment (toxic and aller-
gic effects, exacerbation reaction of Yarish-
Lukashevich-Herksheimer), immediate results of
treatment — dynamics of reduction of skin and
mucous rash within the period of treatment; dis-
tant results (dynamics) of negativation of the
standard complex of serologic tests and the out-
come of pregnancy and labours both for the
mother and the foetus.

Apart from clinical effectiveness, tolerance of
treatment is an essential factor determining the
choice of treatment tactics. This is particularly
important for treatment of pregnant women be-
cause their organisms are especially sensitive to
toxic and allergic drug effects. We understand the
notion of tolerance of treatment as both patients’
subjective feelings and objective manifestations

of adverse tests to a medicine. The data on toler-
ance of the three compared methods are summa-
rized in Table 3.

Adverse tests connected with allergic and tox-
ic effects of the medicines as well as exacerbation
tests were less frequent and intensive in case of
the first method than in the second and third ones.
In Group 1 the highly purified preparation of pen-
icillin — penicillin G — was administered intrave-
nously. Before the beginning of treatment an in-
tramuscular injection of prednisolone (30 mg)
was administered to the patients 0.5 hour before
the first injection of penicillin G. It is assumed
that these two factors would favour the tolerance
of treatment for the patients from Group 1.

A comparison of regress terms for siphylids
was carried out for patients infected with active
forms of syphilis in the observed cases (Table 4).

Table 3
Adverse allergic and toxic effects of the medicines and exacerbation reaction
(the number of cases and the percent for the compared groups 1,2,3)
~ Group 1 Group 2 Group 3
Penicillin G intrave- Benzyl penicillin in- Benzyl penicillin in-
N nously twice a day, 2 | tramuscularly, 1 mil- | tramuscularly, 0,5
Adverse reactions million units every lion units, every 3 million units, every 3
12 hours hours hours
Ne % Ne % Ne %
Allergic and toxic effects: ]
General wgarness,hhqadﬁcr}e, urti-
cary & nodular rash, itch of genita-
lia, pain in the bottom of a abdo- ! 25 4 56 3 73
men, palpitation
Herxheimer reac(tlon: )
Temperature rise (up to 39C),
chiIIPng, general weakness, head- 7 17,5 21 29,2 11 26,8
ache, exacerbation of roseola
* For all refctions Group 1 differed statistically Groups 2 and 3 (P<0,05)
Table 4

A comparison of regress terms for syphilis (the mean values for the compared groups 1,2,3).

Clinical fatures* ~ Group1l
Penicillin G intrave-
nously twice a day, 2

million units every

Group 2
Benzyl penicillin in-
tramuscularly, 1 mil-
lion units, every 3

Group 3
Benzyl penicillin in-
tramuscularly, 0.5
million units, every 3

12 hours hours hours
Hard chancres 7,0+1,2 10,5+3,2 10,5+1,6
Lymphadenitis 12,043,1 15,3+2,2 17,5+1,8
Papules 57,0+2,1 13,2+1,6 16,7+2,5
Roseolae 4 540, 7,5+25 7,0+0,0

* For all features Groops 1 differed statistically from Groups 2 and 3 (P<0,05).

Hard chancres in the main Group 1 were ab-
sorbed upon average 3-4 days earlier than in
Groups of comparison 2 and 3; lymphadenitis was

earlier. Papules were absorbed upon the average 4

days earlier.

over 3-6 days earlier; roseola was over 2 day:1gq

Thus, intravenous injections of 2,000,00C
units of penicillin G every 12 hours favoured a
faster regress of clinical manifestations of early
syphilis in pregnant women in comparison with

administering 500,000 and 1,000,000 units of

benzylpenicillin intramuscularly every 3 hours.
Kaplan-Meier analysis seems to be the most

reliable for statistical evaluation of treatment ef-
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fectiveness within the compared groups on the
basis of analyzing the time necessary for recovery
(in this case, for receiving negative results of se-
rologic tests). The data on the negativation of se-
rologic tests are summarized in Table 5. 3 months
after the treatment the results of Wassermann test
were negative in Group 1 about 1.8 times more
often than in Group 2 and 3.8 times more often
than in Group 3 (27.5%, 15.5% and 7.3% respec-
tively). The hazard ratio that reflects the number
of negative results within the groups 3 months
after the treatment is equal to 1.9 for Groups 1
(0.3216) and 2 (0.1683), while for Groups 1
(0.3216) and 3 (0.076) it is equal to 4.2. In 6
months of observation the frequency of gaining
negative results of Wassermann test differed in
the following way: by 1.7 times between Groups
1 and 2, and by 2.2 times between Groups 1 and
3.The hazard ratio was equal to 2.1 and 2.7 re-

spectively. 9 months later the number of negative
results in Group 1 was 1.3 times bigger than in
Group 2, and 1.7 times higher than in Group 3.

The hazard ratio was equal to 1.5 and 2.3 re-
spectively. 12 months later the number of nega-
tive results between Groups 1 and 2 and 1 and 3
did not essentially differ — by 4-5%. The hazard
ratio was not significant either and equaled 1.3
and 1.2. Consequently, by the end of the observa-
tion period the differences as to the frequency of
negative results of Wassermann test become prac-
tically leveled. Breslow and Tarone-Ware statisti-
cal tests (which are designed to determine differ-
ences in distribution of gained negative results of
Wassermann test depending on the treatment fac-
tor) have demonstrated that the differences be-
tween the compared groups are reliable (B=8.67,
P=0.0131, TW=7.46; P=0.024).

Table 5

The data on the negativation of serologic tests, each 3 months within 1 year of observations
(analysis Kaplan-Meier)

Group 1 Group 2 Group 3-
Penicillin G intravenously Benzyl penicillin intramus- Benzyl penicillin intramuscularly,
Month | twice a day, 2 million units cularly, 1 million units, eve- | 0,5 million units, every 3 hours
every 12 hours ry 3 hours
Ne | %ip% Hz N | %wp% | Hz Ne %+p% Hz
Wassermann test
3 11 27,5+0,7 | 0,3216 11 15,540,4 | 0,1683 3 7,310,4 0,076
6 23 57,5+0,8 | 0,8557 24 33,8+0,6 | 0,4125 11 26,8+0,7 0,3124
9 27 67,5+0,7 | 1,1239 38 53,5+0,6 | 0,7662 16 39,0+0,8 0,4947
12 35 87,5405 | 2,0794 58 81,7+0,5 | 1,6977 34 82,9+0,6 1,7677
Micro test of precipitation
3 12 30,0+0,7 | 0,3567 9 12,740,4 | 0,1356 3 7,310,4 0,076
6 21 52,5+0,8 | 0,7444 22 31,0+0,6 | 0,3709 13 31,7+0,7 0,3814
9 24 60,0+0,5 | 0,9163 36 50,2+0,6 | 0,7073 18 43,9+0,8 0,5781
12 37 92,5+0,4 | 2,5903 63 88,7+0,4 | 2,1832 29 70,7+0,7 1,2287

1 - Amount of patients, in witch serologic tests has become negativ to the given term
2 - Percentage of patientes, in which serologic tests has become negativ to the given term + standard error
3 - Hazard coefficient reflects a degree negative tests to the given term

The analysis of negativation of results of mi-
cro test of precipitation has demonstrated in gen-
eral the same situation (Table 5). Three months
after the treatment negative results of micro test
of precipitation were gained in Group 1 2.4 times
as often as in Group 2, and 4.1 times as often as
in Group 3 (30.0%, 12.7% and 7.3% respective-
ly). The hazard ratio that reflects the number of
negative results within the groups 3 months after
the treatment was equal to 2.6 for Groups 1
(0.3567) and 2 (0.1356) and to 4.7 for Groups 1
(0.3567) and 3 (0.076). In 6 months of observa-
tion the frequency of gaining negative results of

micro test of precipitation differed in the follow-
ing way: by 1.7 times between both Groups 1 and
2, and Groups 1 and 3.Thus, the hazard ratio was
equal to 2.0. 9 months later the number of nega-
tive results of micro test of precipitation in Group
1 was 1.2 times bigger than n Group 2, and 1.4
times higher than in Group 3. The hazard ratio
was equal to 1.3 and 1.6 respectively. 12 months
later the number of negative results between
Groups 1 and 2, 1 and 3 did not essentially dif-
fer — by 3.8%. The hazard ratio was not signifi-
cant either and equaled 1.2. By the end of the ob-
servation period (12 months after the treat-

ment) the differences as to the frequency of nega102 The statistical Breslow test has demonstrated

tive results of micro test of precipitation ir
Groups 1 and 3 were still noticeable (it was 1.3
higher in Group 1 than in Group 2), while the
hazard ratio was equal to 2.1.

that the differences between the compared groups
as to distribution of negative results are reliable
(B=6.48, P=0.0392). Taron-Ware test has demon-
strated that differences in distribution of negative
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results of micro test of precipitation according to
the administered treatment approach the credibil-
ity level of 95% (TW=5.42; P=0.0665).

Thus, negative results of the standard complex
of serologic tests in case of the patients who re-
ceived penicillin G are obtained earlier than in
case of the patients who were administered to
benzylpenicillin sodium salt. Especially essential

discrepancies take place within the first 6 months
following the treatment period. This gives
evidence to the fact that the offered method of
treatment favours obtaining negative results
earlier.

The efficiency of treatment was evaluated ac-
cording to outcomes of pregnancy in the 3 com-
pared groups (Table 6).

Table 6
Outcomes of pregnancy in the three compared groups
. Group 1 Group 2 Group 3
Penicillin G intravenously |Benzyl penicillin intramus- |Benzyl penicillin intramus-
Outcome twice a day, 2 million units |cularly, 1 million units, cularly, 0,5 million units,
every 12 hours every 3 hours every 3 hours
Ne % Ne % Ne %
Labours* 26 65,0 39 54,2 17 415
Abortion 9 225 18 25,0 14 34,1
Induced labours** 0 0 3 4,2 2 4.9
Stillborn 2 5,0 8 11,1 5 12,2
Unknown 3 7,5 4 5,6 3 7,3

* Group 1 differed statistically from Group 3 (P<0,05).
** Group 1 differed statistically from Group 2 and 3 (P<0,05).

Labours were the outcome of pregnancy for a
higher percentage of patients in Group 1 than in
Groups 2 and 3. The differences as to this rate
between Groups 1 and 3 are reliable (t=2.14;
P=0.0357). The difference as to the percentage of
induced labours was also reliable between Groups
1 and 2 (t=2.094; P=0.0385) and between Groups
1 and 3 (t=2.007; P=0.0482). Stillborn was ob-
served in 4.9+ 3.4% cases in Group 3 and was
not observed in Groups 1 and 2.

Thus, the outcomes of pregnancy in the group
of patients who were administered to 2 million
units of penicillin G every 12 hours are more fa-
vourable than for the patients from Groups 2 and
3 who received benzylpenicillin.

CONCLUSION

The examination of immediate and late results
of treatment administered to 153 pregnant women
infected with syphilis according to the method of
treatment has proved that:

e treatment of pregnant women infected with
syphilis with intravenous infusions of penicil-
lin G favours high concentration of penicillin
in blood serum; penicillin G penetrates into
tissues easily and is preserved in them for a
long time;

e frequency and intensity of adverse tests con:
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JIKYBAHHSI BATITHMX JKIHOK, XBOPUX HA CHU®LIIC,
MEHIIUITHOM G (BOICHEMIE)

I'.l. Magpis, T.U. I'y6enko
IucTutyT nepmarosorii 1 Beneposnorii AMH Ykpainu, M. Xapkis

PE3IOME

Meroto naHoi po6oTH Oyn0 BUBUNTH €(PEKTUBHICTh JIIKYBaHHS BariTHUX, XBOPHUX cudimicom, neHinmiinom G
(BIOCHEMIE) 2 mun. O/] B/B nBa pasu Ha o0y 14 nxiB. HaitGmmkdi i BigiaieHi pe3yibTaTu JIIKyBaHHS BUBYCHI
y 153 xBopux y 3aJeXHOCTI Biji MeToay JikyBaHHs. [loka3aHo, IO TpH JIIKyBaHHI BHYTPIIIHbOBEHHHMH 1H-
¢dy3ismu neninuniny G (BIOCHEMIE) y cupoBatiii KpoBi CTBOPIOETHCSI BHCOKAa KOHIICHTpAIis MeHinminy. Ya-
CTOTa ¥ IHTCHCHBHICTh aJepriilHUX 1 TOKCHYHHMX NOOIYHMX peakuiii mnpu 3acrocyBaHHi neHimwiiny G
(BIOCHEMIE) 6ynu Hux4e, Hix OpH 3acTOCyBaHHI OeHsmnneHinmtiny. CrnocrepiraBest Gibn MIBUIKHIA perpec
KJIIHIYHUX IPOSIBIB cmbinicy Herarupanis CTaH/IAPTHOTO  KOMILIEKCY ceponorquHx peakuiii BinOyBanacs
mBuanIe. PesynbraT BariTHOCTI OUIbII cnpmmnm TakuM YMHOM, OTpUMaHI pe3yNbTaTH CBIIYATH TpO  BHCOKY
e(EeKTUBHICTH METOAY JIKYBaHHS BariTHUX JKIHOK, XBOpUX CH(LIICOM, BHKOpUCTaHHSM meHimwiiny G
(BIOCHEMIE) six cneuugivyHoro npotucudiliTHIHOTO 3ac00y.

K/TIOYOBI CJIOBA: cudinic, BariTHICTb, TiKyBaHHs, MeHiwIiH G, papMakoKiHETHKA, KIiHIKa

JIEYMEHUE BEPEMEHHBIX KEHIIWH, BOJBHBIX CHDPHUINCOM,
NEHULMUJJIMHOM G (BOICHEMIE)

I' 1. Maespos, T.U. I'yoenko
WuctutyT nepmatonoruu u BeHepoaorun AMH Ykpaussl, r. XappkoB

PE3IOME

Lenpto nanHo# paboThl ObLIO U3YYNTH 3()(PEKTUBHOCTE JIeUeHHsT OepeMEHHBIX, OOJNBHBIX CH(UINCOM, TIEHH-
oM G (BIOCHEMIE) 2 mnn. EJ] B/B Ba pasa B cytku 14 nneid. bawmxkaiimie n oTaaneHHbIE pe3ysbTaThl
JeYeHust u3ydeHsl y 153 GOoNBHBIX B 3aBHCUMOCTH OT MeToAa JiedyeHus. [loka3aHo, YTO NpH JIeYeHNH BHYTPUBEH-
HbIMU uHGY3usiMu nennnwunHa G (BIOCHEMIE) B chIBOpOTKE KPOBH CO31a€TCsl BBICOKAas KOHLCHTpALUs Iie-
HULIWUIMHA. YacToTa ¥ MHTEHCHUBHOCTh AIEPTHUECKHX M TOKCHYECKMX MOOOYHBIX PEaKkIWi NMpH NPUMEHEHHH
neanmmwnHa G (BIOCHEMIE) 6butn Huke, 4eM Ipu mpuUMEHEHWH OeH3WiIeHHuIunHa. Habmonancs 6omnee
OBICTPBIA perpecc KIMHWYECKHX INposiBIeHUH cuduimca. HeratuBanus cTaHIapTHOTO KOMIUIEKCA CEpOJIOTHYeE-
CKUX peakiui mpoucxonwia Obictpee. Mcxonsl 6epemenHocTn Gonee OnmarompusitHele. Takum oOpaszoM, moiy-
YEeHHBIE PE3YJIbTAaThl CBHUIETEILCTBYIOT O BBICOKOH 3()(EKTHBHOCTH METOAA JICUEHHs OEpeMEHHBIX >KEHIIVH,
O0JbHBIX cuduincoM ncnonb3zoBanueM nennnmwumHa G (BIOCHEMIE) B kauectBe crieruuueckoro NpoTHBoO-
CHU(MINTHYECKOTO CpeICTBA.

K/IFOYEBBIE CJ/IOBA: cudpunic, 6epeMEeHHOCTb, JIe4eHHe, TeHNIWUIHH G, (apMakOKHMHETHKA, KIMHUKA

VIIK: 616.931+577.156.6 104
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HEKOTOPBIE ITOKA3ATEJIA INPEKAJIVIMKPENH-KAJIVIMKPENHO-
BOll CHUCTEMBI KPOBU M MX KJIMHUYECKOE 3HAYEHUE VY

BOJIbHBIX TU®TEPUEN
B.I1. Manvui, A.K. Ionykuu, I1.B. Hapmoe

XapbKOBCKHI HallMOHAIbHBIN yHUBepcuTeT uM. B.H. Kapasuna

PE3IOME

O6cnemoBano 90 GONBHEIX ¢ TUQTEPHEN POTOTIOTKH. Y CTAHOBIIEHO, YTO HA MPOTSHKEHUH 3a00JIeBaHUS OTMe-
YaeTcsl aKTUBH3ALUS MTPEKaJUTHKPEHH-KALIMKPEMHOBOM cucteMbl. Hanboree BbIpa)keHbIe H3MEHEHHSI OTMEUCHEI Y
OOJNBHBIX C TSHKENBIME (POpMaMH, B TEPAIIMU KOTOPHIX HEIeCO00Pa3HO HCIIOIB30BATH MHIHOUTOPEI TPOTEHHA3.

K/TIOYEBBIE C/IOBA: nudrepus, NpeKaUTMKPEHH-KAIUIMKPEHHOBAS CUCTEMA, KaJUTHKPEUH

BBEJAEHUE

C xonua 90-x Habmromaercsi CHIKeHHE 3a00-
neBaemoctu audTepueit [3]. OgHako, MpoOIeMbl
CBS3aHHBIE C J3TOW WHGEKIueH, MPOIOIIKAIOT
0CTaBaThCs aKTYalbHBIMU M B HACTOSIIEE BPEMSL.
AKTyaJbHOCTh W COLMaJIbHAs 3HAYMMOCTH JaH-
HOHU mpoOJsieMBbl ONpeAessieTcsl B IEPBYIO O4epelb
YacThIM TSDKEIBIM TEUCHUEM, Pa3BUTUEM IPO3HBIX
OCJIOXHEHUH, HEpeIKO MPUBOASIILINX K JIETAIbHO-
My ucxony [5,8,11]. Ot m MHOTHE npyrHe BO-
IPOCHl B HACTOSINEE BpPEMs WHTCHCHUBHO H3ydYa-
forcsi. Tak, B 4YacCTHOCTH, B IOCIEOHHE TOZbBI
HaKOIJICHO HEMAJIO CBEJCHHMH O MEXaHu3Max Ma-
ToreHe3a AM(TEPUU U y4acTHsl B HEM PazIHMYHBIX
OmosTormuecky aKTHBHBIX BemiecTB [6,9,11]. U3-
BECTHO, YTO OJHOW M3 BaXKHEHIINX MEAUATOPHBIX
CHCTEM OpraHM3Ma 4eJOBeKa SBIISETCS MpeKa-
mukpeun-kaukpenHosas  (IIKKC). O6pazyro-
myecsl B pe3yibTare €€ akTHBALMM BEIIeCTBa —
KUHHUHBI, XapaKTEPU3YIOTCs CHEUU(PUUIECKUM U
JOBOJIFHO LIMPOKHM CIIEKTPOM OHOJIOTHYECKOTO
necTBusl. SIBISSICH TYMOpPaJbHBIMH MeIuaTopa-
MH BOCHAJICHHS, OHU OKa3bIBAIOT M30MpaTeNbHOE
cocynopacimpsiomniee J1eiicTBue Ha KOPOHapHbIE
COCYy[Ibl, CTUMYJIUPYIOT OOMEH BEIIECTB B MHO-
Kaplie, YCHJIUBAas COKPAaTHUTEIbHYIO CIIOCOOHOCTH
JKEIyA0UYKOB W IpENCepanui, CHIKAIOT apTepH-
albHOE JIaBJIEHME, IOBBIMIAIOT MPOHHUIAEMOCTD
cocynos [4,13]. Hapsiny ¢ 3TUM, KHHUHBI CIIOCO0-
HBl CTHMYJHPOBAaTh CHHTE3 MPOCTOTTIAHIMHOB
[13], xoTOpBIE ABISIOTCS YHUBEPCAIbHBIMHU KIle-
TouHbIMH perynaropamu. Axtusuzamus KKC
YCTAHOBJICHA TPH HEKOTOPBIX HH(QEKIHUOHHBIX
3abonesanusix [1,2,12]. Ona aktuBupyeTcs Oak-
TepUAIbHBIMU TOKCHHAMHU, KOMIIJIEKCOM aHTUTEH-
AHTUTEJIO, MPOTEea3aMH, TOKCHYECKUMH MeTabo-
JUTaMHU U psiioM Ipyrux ¢axrtopos [4,13]. Usy-
yenne cocrostausa [IKKC y GonmpHBIX audrepueit
MO3BOJIUT COCTAaBUTH OoJiee MOJHOE TMpeCTaBlie-
HUE O IMAaToreHe3e 3a00JEeBaHUS, NACT BO3MOXK-
HOCTb MPAaBUIILHO OLEHUTH TSHKECTH 3a00JIeBaHHS

IIPOTHO3UPOBATh OCIIOKHEHUS, ONPENEINTh AACK-
BaTHYIO IATOT€HETHUYECKYIO TEPAITHIO.

MATEPHUAJIBI 1 METO/IbI

Hamu ob6cnemoBano 90 GompHBIX mudTepueit
B Bo3pacte oT18 1o 62 net, u3 HUX MY>KYHH OBLIO
44, xenmyH — 46. C y4€ToM TsKecTH OONBHEIE
OBLTH pacmpeneneHsl Ha 3 rpymmsl. B 1-1o rpymmy
BouuIM 19 OOABHBIX C JErKoi, Bo 2-10 — 24 co
cpenHeTsDKENON U B 3-10 — 47 ¢ Tshkénoit hopma-
MHU. TsDKECTh COCTOSHHSI ONpeAeNsiiach BBIpa-
JKCHHOCTBIO CHMIITOMOB HMHTOKCHKAITHH (0OTmas
ci1abocTh, ToOJ0BHAsE 0O0Ib, INIOXOH amlleTHT,
TOIIHOTA, PBOTA, MOBHIIICHHAS TEMIIepaTypa Te-
na, ONETHOCTh KOXKHBIX MOKPOBOB) M MECTHBIX
MPOsIBIICHHH (OTEK TOJKOXXKHON KIIETYATKU IIEH,
OTE€K CIM3UCTOM POTOTIIOTKH, PACIPOCTPaHEH-
HOCTh Hayiéra). Y BceX OOJIBHBIX JHAarHo3 OBLI
MOATBEPKAEH OaKTEPHOJIOTHYECKH: BEIICTICHHEM
W3 POTOTJIOTKHA TOKCHTEHHBIX INTAMMOB KOpHHE-
OakTepuii.

B cwBopoTke KpoBH criekTpodoToMerprue-
ckuMm MmetonoM [10] ompenensuivch mokaszarenu
aktuBHOCTH ITKKC - KOHIEHTpaluu KajuIMKpeu-
Ha (KK) u npexannukpenna (I1KK). [Tomyaenusie
pe3ynbTaThl BHIPAXKAINCh B MIIDIMEIUHUIAX B |
MJI CBIBOPOTKH KpoBu (Men/mi). O6cnenoBanue
MPOBOAUIIOCH B JIMHAMUKE: MPH TOCTYIUICHUU B
cTaunoHap (mepuo pasrapa 3a00JeBaHus), OCIe
10 nHs mpeObIBaHUS B CTaOHape (IepHo;] paH-
Hell PeKOHBAJIECIICHIIMH) U TP BBIITUCKE (TIEPHUOJT
MO3/IHE  peKoHBasleCleHNnK). KOHTPOIbHYIO
rpynny coctaBwin 20 TPakTUYECKH 3IOPOBBIX
JIUIL.

PE3YJIBTATBI U OBCYXJIEHHUE

Anamu3 nomyuyeHHbIX uccnepoBaHuil 1TIKKC
npezcTasieH B Tabiu. 1. B nepuoae pasrapa 3a6o-
JIeBaHUS y MAUEHTOB C JETKUM TeueHHeM 3a00-
neBanus conepxkanue [IKK Oput0 cHmkeno B 3,4
pasza, co CpeqHeTsDKENBIM — B 3,6 pa3a U TsDKE-
J6IM — 2,7 pa3a o CPaBHEHHUIO CO CPEIHUM IMOKa-
3aTeleM MOJyYEeHHBIM B TPYIIE 3J0pPOBBIX JIHIL
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(p<0,05). B mocmenmyroieM, B IEPHOAE paHHEH
PEKOHBAJIECIIEHIIH OTMEYEHO HEKOTOPOE IOBBI-
mieHue ypoHs IIKK B cbIBOpOTKE KpOBH y Manu-
eHToB | rpynmel, B TO BpeMs Kak mpu Oolee Ts-
KETBIX (popMax 3a00JIeBaHUS OH MPAKTUICCKH HE
u3MeHsuics. Bo Bcex rpynmax uM3y4aeMbli MOKa-
3aTenb ObL1 HIKe KoHTpois (P<0,05), cooTBeT-
cTBeHHO B 2,3; 3,5 u 2,7 pa3a. B yka3zaHHBIN Tie-
puon comepkanue IIKK B kpoBu OonmbHBIX 1
rpynnsl 0p110 cymectBeHHO (P<0,05) BbIme yem
y marerToB 2 u 3 rpynn. He mpoucxomuino HOp-
Manuzanuu nokazateneil IIKK u B mepuone
Mmo3HeH pekoHBanecueHn. OQHAKO, eciau MpH
NETKOM TE€YEHHUHU €T0 YPOBEHb B CHIBOPOTKE KPOBH
BO3pacTai U cocTaBisul 73% OT cpeqHHX IOKa3a-
TeJel y 3J0POBBIX JIUII, TO MPU CPEIHETDKEIOM 1
TSHKENOM TEUSHHU TIPOJIOJDKAET OCTAaBaThCS CHH-
sxeHHBIM (p<0,05).

[Tpu nzyuenun nokazateneir KK (tabm. 2) ObI-
JI0O YCTaHOBJIEHO, YTO B TEPHOA pasrapa audre-
pUM  €ro ypoBEHb 3HAYUTENHHO TIOBBIIIAJICS
(p<0,05) u mpsiMO 3aBHCENT OT TSDKECTH TCUCHUS

3aboneBanus. [lpu TsoxEnoM TedeHUM 3aboiieBa-
Hus ypoBeHb KK B CBIBOpOTKE KPOBH YBEIUYU-
Bajics B 2,8 paza (p<0,05) mo cpaBHEHHIO ¢ TpyII-
MOM 3J0pPOBBIX JIMIl. Y MAIlUEHTOB C JETKUM M
CpPEemHETsDKENBIM TEeUeHHEeM OOJIe3HH CpEeIHHHA
MOKa3aTeNb OBLI 3HAYMTENBHO HIDKE 10 CpaBHe-
HUIO C TakOBBIM y JHI ¢ TOKEMBIM (P<0,05) m
MPaKTHUECKd He pa3uyalcs MEXIy CcoOoi
(p>0,05). B meproze paHHe# peKOHBAIIECIIEHITHH
ypoBeHb KK B CBHIBOPOTKE KpOBU OCTaBaJICS BbI-
cokum (p<0,05), mpum Bcex Gopmax TUPTEPHH.
Haubonpmme mokazarenn oTMEdeHBI y OOIBHBIX
3 rpynmel. Ho eciam y mammeHTOB 3TOW TPYIIBI
M3yYaeMblii TOKa3aTelb CHIDKAJCS, TO TPH JIET-
KOM M CPETHETSDKEIOM TEYCHHH HECKOJIBKO BO3-
pactan. B mepuone nmo3gHeil pekOHBajeCUEHUIUU
BO BCEX M3y4aeMBIX Tpymmax OOJBHBIX OTMEUYEHa
TEHACHINSA K CHIDKEHUIO B KPOBH KOHIEHTPAIIUU
KK. Opnako, mepea BBIIMCKOM W3 CTalMoOHapa
nokazatenu KK ocraBanuce emé BBICOKUMHU IO
CPaBHEHHIO C TOKA3aTeJeM Y JIUIl KOHTPOIbHOM
rpymsl (p<0,05).

Ta6auna 1

Yposens [IKK coiBopoTku kpoBu (Mea/mJ) y 60JbHBIX 1u(TepUeil B JTUHAMUKE 3200/1€BaHUs

I'pynnsi Ilepuoanl 3a601eBaHNs
6 . Ilo3nHeli pexonBaJiec-
0JILHBIX Pasrapa 3a6oJieBanust Panneii pekoHBaJieclieHIMU F—
1 126,7+24,0 * 187,5+16,0 * 310,5+37,9 *
2 119,6+24,8 * 123,0+18,2 * ° 157,9+19,2 *°
3 161,1+13,0 * 155,9+175* 151,9+19,7 * °
KoHTpoab 427,44+17.6

*- nocroBepHOCTS (P<0,05) pazmiunii mokasareiei ¢ KOHTPOJIEM

° - noctoBepHOCTH (P<0,05) pasnuuuii ¢ mokaszarensiMu 1 rpynmnst

Taoauna 2

Yposens KK cbiBopoTku kpoBu (Mea/mi) y 00JIbHBIX 1M(Tepueil B JUHAMUKE 3200J1eBaHUS

Ilepuoasl 3a001eBaHus
I'pynnbi T v .
00JIbHBIX Pasrapa 3a0osieBanus Panneii pekoHBasiecueHUNH O3HEH p;l;o;nanecuen
1 94,7+11,3 * 99,2+115* 94,5+16,6 *
2 106,9+8,7 * 132,2+16,1 * 120,4+6,4 *
3 168,9+17,8 *°V 162,2+16,2 * ° 121,849,9 *
Kontpoasb 60,0+4,0

V - IOCTOBEPHOCTH pa3NIMuMii MOKa3aTenei Mexy 2 u 3 rpynnamMu

Pe3ynbrarhl IPOBENEHHBIX  HCCIEIOBaHUI
CBUJICTEILCTBYIOT O TOM, YTO T€YCHUE AUDTEepPUH
CONPOBOXKAACTCS AKTUBALMEH MEIUATOPHOU CH-
creMbl — [IKKC, uTo BbIpakanoch B CHUKEHUU B
ceiBopoTke kpoBu ypoBHs IIKK u moBbiieHuun
KK. AxrtuBnas nporennaza KK nHaxonutcst B ChI-
BOPOTKE KPOBU B BHUJE HEAKTUBHOIO Mpeillie-
ctBeHHuKa - [IKK. IlpeBpamenue IIKK B KK sB-
JISIETCS CIIOKHBIM MPOTEOUTHYECKUM MPOLIECCOM
[4]. Ucxonst u3 Toro, 4to OakTepHalbHBIE TOKCH-
Hbl ciocoOHbl akTuBupoBath [IKKC [4,13], nud-
TEPUNHBIM TOKCHH, BEPOSITHO, NMOTCHIIUPYET Kac-

pasBHBacTCsA B CBsI3M C HakomieHuem B uHTep 106

CTUIIUAJIBHOM IPOCTPAHCTBC Nat+ u BOJBbI, KOTO-

kag mpespamienuii [IKK B KK. O6 yuactun
IIKKC B marorenese Oosee TsDKENBIX (OpPM WH-
(eKIu CBUACTENbCTBYET YMEpeHHas oOparHas
KoppensinuoHHast cBsa3b (I = -0,54; p<0,05) mex-
ny nokazarensmu I[TKK n KK.

Kak mn3BecTHO, OCHOBHBIMU KIMHUYECKHUMH
NPOSIBIICHUSIMUA JIEMCTBUSI KUHHHOB B YCJIOBHSIX
MaTOJIOTUH SIBIISIIOTCSI apTepHaibHasi TUIIOTEH3HS,
cHasM IJIAAKOMBILIICYHBIX OPTraHoB, 00k M OTEK
[4,7]. OT€k CIU3UCTON POTOINIOTKH M MOJKOXK-
HOU KJICTYATKHU HIEU SBISIOTCA YaCTHIMHM KJIWHU-
yeckuMu cumnromamu audrepun [8,11]. Orék
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pbie B (DU3MOJIOTHYECCKUX YCIOBHSIX KOPPEKTHPY-
FOTCSl DHAOKPUHHON CHUCTEMOM, a Tak *e KMHUHa-
Mmu [4].

Ilony4yeHHble TaHHBIE O BBICOKOM aKTUBHOCTH

Takum o6pazom, aktuBmzanus [IKKC sBiser-
Csl OJHMM W3 TIATOTEHETUYECKUX MEXaHH3MOB
madTepun. DT SBJICHUS 00OOCHOBBIBAIOT IPHUMeE-
HeHHe y 60npHBIX qudTepueit anraronrnctos KK -

KK y GomnpHBIX audrepueil CBUAETENBCTBYET 00 WHTHOMTOPOB TMPOTEONHTHYECKHX  (EepMEHTOB
n30bITouHOM KoHTIeHTpanuu KK u B ogare Bocma-  (ropIokc, KOHTPUTKAN, TPACHIION | IIp. ).
JICHUsI, YTO CIIOCOOCTBYET HHTCHCHBHOMY BbIUJIC-

’ Y y BBIBO/IbI

HEHHI0O KUHHHOB M3 BBICOKOMOIIEKYJSIPHOTO KU-
HUHOTEHA. JTO NMPUBOJIUT K PACHIMPECHUIO MpeKa-
MUISPHBIX apTEPHONl W TOBBIIMICHUIO MPOHHIIAC-
MOCTH CTCHKH KAIMJUISPOB, YTO B CBOKO OYepeib,
COIIPOBOXKAAETCS KCCYAUEH, CHWKECHHEM OH-
KOTHYECKOTO JABIICHUS B IIa3Me KpPOBH, MOBHI- 2.
INIGHUEM €ro B MEXKKIETOYHOM TMPOCTPAHCTBE,
pasphbiBy OTACIBHBIX MEKKICTOUHBIX CBs3CH U
pasBuTuio otéka [7].

1. ¥V GombHBIX mudTepreli oTMEYaeTCsl TOBBIIIE-
HUE aKTUBHOCTH KaJUIMKPEWH-KMHHUHOBOW CH-
CTEMBI, KOTOPOE TPSMO 3aBHUCHUT OT TKECTH
3a00eBaHusl.

B xoMmrmiekcHol Tepamuu TOKENBIX (hopmax
mudTepun 1menecooOpa3HO HCIIONIB30BaTh WH-
THOUTOPHI TPOTEOTUTHYECKUX (DEPMEHTOB.
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LWoN o k~ w b P

JESIKI IOKA3ZHUKHA NMPEKAJIKPEIH-KAJIKPEIHOBOI CUCTEMUA
KPOBI TA iX KJIIHIYHE 3HAYEHHS Y XBOPUX HA JJUGTEPIIO

B.I1. Manua, O.K. Ionykuu, I1.B. Hapmog
XapkiBChbKHM HallioHaIpHUH yHiBepcuTeT iM. B.H. Kapazina

PE3IOME

O6cTtexxeno 90 xBopux Ha AudTEpit0 pOTOrIOTKH. BCTaHOBIEHO, 10 HA MPOTSA31 3aXBOPIOBAHHS BiOYyBaEThCS
aKTHUBI3aIlisl mpekaikpeiH-kanikpeiHoBoi cucremu. HailOinbni 3MiHM BCTaHOBIICHO y XBOPUX Ha TSDKKI hopMu
3aXBOPIOBAHHSA, B TEpaIlii IKUX AOIIFHO BUKOPHCTOBYBATH 1HT10ITOPH POTEOIi3Yy.

K/TIOY0BI C/IOBA: nudrepis, npekaikpeiH-KamiKpeiHOBa CHCTEMa, KalliKpeiH
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SOME INDICES OF PREKALLIKREINE-KALLIKREINE BLOOD
SYSTEM AND ITS IMPORTANCE FOR DIPHTHERIA PATIENTS

V.P. Maly, O.K. Polukchy, P.V. Nartov
The Karazin National University of Kharkov

SUMMARY

90 patients with diphtheria of stomatopharynx were examined. It was determined that activation of prekal-
likreine-kallikreine system took place during the course of disease. Patients with severe forms of the disease, for
whose therapy it is necessary to use ingibitors of proteolysis, had the most significant changes.

KEY WORDS: diphtheria, prekallikreine-kallikreine system, kallikreine

VIIK: 616.71-018.46:612.014.48

METABOJUYECKASI AKTHBHOCTH KOCTHOMO3I'OBBIX KJIE-
TOK HA DTAIIAX BOCCTAHOBJIEHMSI TEMOIIOJ3A V¥
"KUBOTHBIX TIOCJIE OBJIYYEHUSI W MMEJOTPAHCILIAH-
TALIMHA

E.A. Pomanosa
XapbKOBCKHI HallMOHANbHBIN yHHBepcuTeT uM. B.H. Kapasuna

PE3IOME

I/ICCHG,I[OBaHa HWHTEHCUBHOCTh MeTaboJm3Ma MMUCJIOKapuOIUTOB B NEPHUOI C 10-x mo 90-e CYTKH IOCJIC JIC-
TaJIbHOI'O O6Hy‘{eHI/I$I MBIIICH 1 TpaHCIUIAHTAlMX KJIETOK KOCTHOT'O MO3ra pPer Se, a Takxke 06OFaH.[€HHLIX THUMOIIU-
TaMH. I/I3y‘{CHBI AKTUBHOCTH (bepMeHTOB OHEPIreTUICCKOro 00MEHA U COCTOSHUE CHCTEMBI MEPEKUCHOC OKHUCJIC-
HHUC— aHTUOKUCJIMUTCIIbHAA 3allluTa MUCIOKAPUOLIUTOB. HOKaBaHO, YTO Ha 3Tall€ MHTCHCHUBHOI'O BOCCTAHOBJICHUA
KIIETOYHOCTH KOCTHOI'O MO3Ta HPOUCXOAUT 3HAYUTCIBbHOC IMOBLIIICHUEC aKTUBHOCTH (l)epMeHTOB MUCITOKApHOI1-
TOB. B 3T0 X% BpEMA OTMEYACTC aKTUBU3ALUA ITPOLECCOB HOH, COIIPOBOXKAAACH YBCINUCHHUCM aHTUOKCUAAHT-
HBIX pECYpCOB, NO3BOJIAIOIHNX 3(1)(1)6KTI/IBHO KOHTPOJHPOBATH CBO60,Z[HOpaI[I/IKaJ'IBHOC OKHCJICHHUE B KOCTHOMO3I'O-

BBIX KJICTKax.

K/TFOYEBBIE C/IOBA: metabonu3M, KOCTHBIA MO3T, TPAHCIUIAHTAIIHS

BBEJEHUE

XapakTep ¥ HOJHOLEHHOCTh BOCCTAHOBIICHUS
MHENOo- ¥ TUMQO1o33a nocie o0IydeHUsI U Mue-
JIOTPAHCIJIAHTALlMM B CYLIECTBEHHOW CTENEHH
OTIPENICIIIIOTCS.  META0O0NNYECKUMH TPOLIECCaMH,
NpOTEKAIMMHU B KieTkax. Ocoboe MecTo B MX
oOecrieyeHn 3aHUMalOT (epMeHThl. OT ypoBHSA
AKTUBHOCTH (PEPMEHTHBIX CHUCTEM 3aBHCUT WH-
TEHCHBHOCTH TPOLIECCOB Npoiudepanuu u nud-
(epeHIMPOBKH KIIETOK, CHOCOOHOCTh K peann3a-
UM CBOMCTBEHHBIX UM (YHKUMH. YUYHUTHIBas 3TO,
LENBI0 HAcTosIEel paboThl SBUIIOCH MCCIIEI0Ba-
HUE aKTUBHOCTH (DEPMEHTOB HHEPreTHYECKOTro
o0OMEHa M MPOLECCOB CBOOOTHOPATUKAIBEHOIO
OKHCJICHHSI, MHTETPaJbHO OTpakaloUux MeTado-
JU3M KJIETOK, Ha 3Tanax BOCCTaHOBIEHMS KOCT-
HOT'O MO3ra OOJIyYeHHBIX >XKMBOTHBIX, 3alUILIECH-
HBIX C MOMOILBI0 CHHTEHHOW MHUENO- U TUM(POMHU-
€JI0TPaHCIUIAaHTAIlIH.
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UccrnenoBanns mpoBeAeHB HA MBINIAX JTUHUH
CBA 8-10 menenpHOTO BO3pacTta Maccoi 20-22 r.
Mpimei-perunueHToB o0Iy4anu B o3¢ 9 rp Ha
ycranoske PYM-17. Koctapiii mo3r (5x10° kie-
TOK/MBIIIB) i TEMOIUTBI (20 x 10° Ki1eTOK/MBbILIB)
BBOJWJIM BHYTPUBEHHO B IEpBbIC 24 Yaca Immocie
o0my4yeHwHs.

OKCHEepUMEHTBl TPOBEACHBI Ha 2-X Tpymmax
MBIIIIEH:

- 00Jy4YEeHHBIX KUBOTHBIX, ITOJIYUYUBIINX KIETKA

KOCTHOT'O MO3ra;

- 0OJy4YEeHHBIX KUBOTHBIX, ITOJIYUYHUBIINX KIIETKA

KOCTHOT'O MO3Ta U THMOITUTEHI.

KieTkn KOCTHOTO MO3ra BBIICTSUIH ITYTEM
BEIMBIBaHUSI M3 OCIPEHHBIX KOCTEH PacTBOPOM
«l"emone3y». TuMonuThl nony4yanu Ha cpeae Urna,
comepxamieit 20% CBHIBOPOTKH, IyTEM MSATKOU
TOMOTCHH3AIUY OPTAaHOB C TOCIEIYOIeH (uiib-






Tparueit yepe3 KanpoHoBBIH GuiabTp. KieTkn oT1-
MBIBAJIM IIyTeM IBYKPAaTHOTO IEHTPUPYTHPOBA-
Hus 250 g B Tedenne 10 MUHYT, TIOCTIe 4ero pe-
CyCIICHIMPOBAIIN B CBEXKEM pacTBope «l'emozes».

AxTuBHOCTH TekcoreHassl (K@ 2.7.1.1), 6-
¢dochodpykroknnazer (KO 2.7.1.11), mnmpysart-
kuHa3el (KO 2.7.1.40), makTaTaeruaporeHasbl

(K® 1.1.1.27), rmoko30-6-docharaernaporeHa-

31 (KO 1.1.1.49) ompenmensimy TpH TTOMOITH

CHeKTPO(HOTOMETPUIECKUX METO/IOB, B OCHOBE

KOTOPBIX JIEXKHUT HCIOJIB30BaHUE COMPSIKEHHBIX

CHUCTeM OKHCJICHHS WM BOCCTAaHOBJICHHS HHUKO-

THHaMHIHBIX KodepmeHnToB [1]. Koneunsie koH-

[EHTPAIlU KOMIIOHEHTOB DPEaKIIMOHHBIX CMeCceu

OBLITH CIIETYIOIIFIMH:

- Ui OTIpe/IeTIeHNs] aKTUBHOCTH T€KCOKHHA3BI —
5.10-4M rmroxo3er, 1.10-3M AT®, 5.10-4M
MgCl,, 5.10-4M HAJI®+, 0,3 ME rioko30-6-
docharmernmporenassr;

- A ompeleNeHuss akKTUBHOCTH  6-(pocdo-
¢pykrokuHassl —7.10-4M ¢pykTo30-6-hocda-
ta, 1.10-3M AT®, 1.10-3M MgCl,, 5.10-5M
HAA®, 7.10-3M mucrenna, 0,3 ME dpykro-
3o6mucdocdaranpronassr, 0,3 ME tpuoszodoc-
daruzomepassl, 0,3 ME rmunepon —3-dbocdat-
neruaporenassl (HAL+);

- U OTpEeJNeNeHNnsT aKTUBHOCTH MHUpPYBaTKHUHA-
361 — 1.10-3M docdoenonnupysara, 1.10-2M
KCI, 5.10-3M MgCl,, 1.10-3M AJ1®, 5.10-
SM HAJIH, 0,3 ME nakrataeruaporeHasbl;

- U1 ONpEeNeNIeHWsT aKTHBHOCTH TIFOK030-6-
dochar-geruaporenassl — 1.10-3M  riroko30-
6-dbocdara, 5.10-4M HAJID+, 5.10-3M
MgSO;

- U1 ONpENENIeHUs aKTUBHOCTH IJIAKTaTICTH]I-
porenasel — 1.10-3M mupyBara Hatpus, 5.10-
5M HAJTH, 3.10-3M MgCl;

- 1 onpeneneHust aktuBHoct HAJID-n3ouu-
Tparmeruaporerassl — 5.10-4M  HAJ1D+,
1.10-3M MgSOy, 1,5.10-3M DL-uzomurpara.
Copepxanue mNepBUUHBIX HpoaykToB II1OJI-

mueHoBbix (K), tpuenoBwix (TK), oxcomueHo-

BbIX (OIK) ¥ TeTpaeHOBBIX KOHBIOTATOB, KOTO-

pble SBISIOTCS B JaHHOM CJydae MNPOAYKTaMH

OKHCIIUTEIbHON JEeCTPYKIUH MOJIMHEHACHIIEH-

HbIX XKHUpHBIX KucinoT (ITHXK) ¢ paznuunbiM ko-

JIMYECTBOM JIBOWHBIX CBSA3€W B MOJIEKYyJE, Ompe-

JeNsIn 3IeKTpodoToMeTpruecku [2]; coaepxka-

Hue BTOpHYHBIX NpoaykToB I10JI, pearnpyromux

¢ Tnobapburyposoii kucioroir (MJIA) — xomopu-

metpudecku [3]. ConmepkaHue BUTaMHHA A, Ka-
potuHa, ButamuHa E u ero metaOonuToB: auMme-
poB Ttokodepona (OT®) um TOKO(DEpHUIXUHOHA

(T®XK), ompenensimi cieKTpoOTOMETPUIECKH.

CopnepkaHue JaHHBIX BELIECTB MEPECUUTHIBAIN

no Ko3(pQUIMEHTaM MOJISIPHOM E€KCTUHIMHU: IS
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K — 27 000 M'xem™; mas TK- 43 400; mis
OJIK- 22 000; mmst peruHona — 52 480; mis kapo-
tnHa — 2 580; mus Tokodepona — 3 170; mus
OT®-8 600 M'xem™ [4]. OGuyr0 aHTHOKHCIH-
TeIpHYI0 akTUBHOCTH (AOA) ompenensuin B Mo-
JIENIA  TEPMHUYECKOTO aBTOOKHCIICHHUSI METHIIOJIe-
aTa B MPUCYTCTBHH M3y4aeMbIX 00pasios [5].

[lomyueHHsle manHbIe 00paOOTaHBI CTATHCTH-
YecKH C UCMOoJNIb30BaHueM t-kputepus CThIOACH-
Ta.

PE3YJIBTATBI U OBCYXIEHUE

B pesynbrare u3yueHus AMHAMHKH BOCCTa-
HOBJICHHSI KOJIMUYECTBEHHBIX IIOKa3aTesed KOCT-
HOTO MO3Ta OOJIy9eHHBIX PEIUITUEHTOB HAMH ObI-
JI0 YCTAHOBJIEHO, YTO O0ILas KJIETOYHOCTh OpraHa
y KMBOTHBIX, NOJIYYMBIINX MHEJIOTPAHCIUIAHTAT,
BOCCTaHaBIMBaeTcs K 30-M mocTpaanalOHHBIM
CYTKaM, TOTZIa KaK y PELMIINEHTOB JUM(POMUEINO-
TpaHCIUIAaHTaTa 3TOT II0Ka3aTelb HOPMAJIU3yeTCs
yxe K 20-M cyTKam.

Hamu nccrnenoBanus MeTaboIn4ecKoil akTHB-
HOCTH KJIETOK KOCTHOT'O MO3ra Iociie 00Jy4eHus
Y MHUEJIOTPAHCIIAaHTALMK TOKa3aJId, YTO OHa OT-
JMYaeTcs BOJIHOOOPa3sHBIM XapakTepoM. Bolsas-
JICHHAs1 3aKOHOMEPHOCTh Kacajach BCEX HM3YYEH-
HBIX ()epMEHTOB W ObLIA MPHUCYIIA )XKHBOTHBIM H
1-oi, u 2-oti rpynmsl (Ta6m.1.) Tak, ¢ 5-x mo 15-¢
MOCTTPAHCIUIAHTAMOHHbIE CYTKU B 1- m 2-i
rpylmnax >XHBOTHBIX HaOJrofanach NOHMKEHHAs,
M0 CPaBHEHHIO C II0Ka3aTeIsIMH HOPMaJIbHbIX
B3pOCIIBIX XHBOTHBIX, (h)EpMEHTATHBHAs AKTHB-
HOCTb B Muenokapuonutax. C 20-x nmo 30-e cyTku
BO 2-i rpymnmne XUBOTHBIX U ¢ 20-X 10 45-€ cyTKU
B 1-if rpynme akTUBHOCTH ()EPMEHTOB SHEPIeTH-
YecKoro oOMeHa B KJIETKaXx KOCTHOI'O MO3ra BO3-
pacrtana, mpeBbllIas MoKa3zaTead HOpMBIL. B mo-
CIIEIYIOIINE CPOKH CKOPOCTH (hEePMEHTATUBHBIX
peaxiuil y 5KMBOTHBIX 2- TPYMITBI CTA0MIN3HPO-
Bajach Ha ypPOBHE HOPMBI B3pOCIBIX OCO0el u
COXpaHsJIach TaKOW 10 KOHIA NepHoa HCCIeNO0-
BaHUs (90-X CyTOK), a y >KMBOTHBIX |-H rpymiisl
BHOBb HCIIBITBIBAJIa HEKOTOPOE CHMKEHHUE, HOp-
MalM3ysACh JUIIb K 90-M MOCTTpaHCIUIaHTAI[MOH-
HBIM CyTKaM.

IlomyueHHble JaHHBIE CBUAETEIBCTBYIOT O
TOM, YTO SHEPreTUYECKUil MeTadoIM3M KOCTHO-
MO3TOBBIX KJIETOK HAa HayaJlbHBIX ATalax BOCCTa-
HOBJICHUSI MHEIIONO033a XapaKTEPHU3yeTCs] HU3KOU
AKTHBHOCTBIO, CBOMCTBEHHOI HE3PEJbIM KJIETKaM,
TOTJa Kak BO BpeMs MepHoJia HHTEHCUBHOIO BOC-
MOJIHEHUSI KJIETOYHOCTH OpraHa OH IpuoOpeTraer
MPU3HAKK TIOCTHATalIbHOIO TIeMOI033a, JEMOH-
CTpUpYsI OCTOBEPHYIO aKTHUBH3ALUIO (DEepMEHT-
HBIX CUCTEM MHEJIOKapHoluToB. JJoOaBneHue Tu-
MOIIUTOB K MHEIOTPAHCIUIAHTATy OKa3bIBAeT
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CTUMYJIUPYIOMHH 3(PQPEeKT Ha HWHTEHCHBHOCTH
(epMEHTAaTUBHBIX MPOIECCOB B TEPHO] BOCCTa-
HOBJICHUS KJIIETOYHOCTH KOCTHOTO MO3Ta M CTa0u-
TU3UPYIOIIee BIUAHAE HAa META0O0IM3M KIETOK —
TOCIIe 3aBEPIEHUS 3TOTO ITEPHOA.

B pesynbraTte nccnemoanus mpoieccoB [10OJ]
B KJIETKaX KOCTHOTO MO3Ta Iociie OOIy4deHHs H
MHUEJIOTPAHCIUTAHTAIlMN YCTAaHOBIEHO, YTO BOC-
CTaHOBJICHHE KJIETOYHOCTH OpTaHa W TeMOoI033a
MpoTeKaeT Ha (pOHE WX HEKOTOPOH aKTHBH3AIIHH,
YTO HaOMIomaercss y 2-Ml TPYIIBI PEIUIHEHTOB
BIDIOTH A0 30-X CYTOK MOCJe TpaHCILIAaHTAllWH, a
y 1-#i pymmer — g0 45-x, HOCS TIpH 3TOM OoJee
BbIpakeHHbIN xapakrep (Tadm.2). Tak, y kuBOT-
HBIX |- Tpymmel B 3TOT MEPHOJ HAOIIOAAIOCH
noBeiienne ypoHs OJIK B 1,6-2,2 pas, Terpae-
HOB — B 1,8-2,8 pa3, a Takke HEKOTOpOE MOBBIILIE-
Hue cogepxkanua JK, TK u MJJA. ¥V XKuBOTHBIX
2-i1 TpynmBl OTMEYajoCh TOBBIIICHUE COAEpIKa-
aus OJK B 1,3-1,7 pas, terpaenoB — B 1,3-2,0
pas, 3aMETHOTO POCTa YPOBHA APYTUX MPOAYKTOB
[1OJI ne HabOIIOAATOCH.

[TapannensHo 3TOMy mOpoueccy B 1-ii u 2-if
TpyHax MPONCXOINIO JOCTOBEPHOE YBEIMUECHUE
YpOBHSI aKTHUBHBIX MeTaboNHUTOB TOKO(hepona:
numepoB Tokodepona — B 1,4-1,8 pa3z u 1,5-2,0

pa3, Tokodepmixuaona — B 1,3-1,9 u 1,4-2,0 pa3
cootBercTBeHHO (Tabm.3.). Cnemyer 3aMeTHTb,
yTO HaOmromaemast aktuBm3arus nporeccor [10J1
Ha JTamax BOCCTAHOBJICHHS MHEJIOIN0932a KaK B
1-#1, Tak u BO 2-i rpymIe >KUBOTHBIX TPOUCXOIUT
B TIpejenax (U3HOJIOTUYECKOW HOPMBI M COMPO-
BOXKJIAETCSl MPEBATUPYIONUM yCUIeHUEeM (QyHK-
MUOHUPOBAHUS PEIOKC-CUCTEMBl BHTaMHHA E,
yTo oOecrevnBaeT yBeIHMYeHHe OO0IIeld aHTHOK-
CUJIAHTHOW aKTHBHOCTHU KJIETOK KOCTHOTO MO3Ta.
PecypcoB AO crcTeMbl MHETIOKApHUOIIUTOB B 3TUX
YCIIOBUSIX JOCTATOYHO s 3(P(HEeKTUBHOTO KOH-
tpois [TOJL.

Takum 00pa3oM, U3 TOJIYYCHHBIX HAMH JIaH-
HBIX MOXKHO 3aKJTFOYUTh, YTO MOCIE OOMYYCHUS U
MUEIOTPAHCIUIAHTAIIUN MIPOIECChl  YHEePreTHYEe-
CKOTr0 MeTaboyi3Ma B KIETKaX KOCTHOTO MO3ra
HOPMAJTM3YIOTCS TO3JIHEE, YeM MPOUCXOJUT BOC-
CTaHOBJICHHE KJIETOYHOCTH opraHa. [Ipu 3ToM
BOCCTAaHOBJICHUE WX Yy PCIUIHCHTOB MHEIOKa-
PHOIIMTOB Per Se U B KOMOWHAIIMYU C TUMOIIUTAMU
UMeEeT OJIMHAKOBBbIC 3aKOHOMEPHOCTH C TPEHMY-
IIECTBOM BO BPEMCHHM HOPMAJM3AIUU TOKa3aTe-
Jei MeTabonu3Ma Yy JKUBOTHBIX, IMOYYUBIIUX
TUM(OMUETOTPaHCIIIIAHTAT.

Ta6auna 1

AKTHBHOCTH (DePMEHTOB YHEPreTH4YeCKOro 00MeHa B KJIeTKaX KOCTHOI0 MO3ra KHBOTHBIX
nocJjie 00Jly4eH!sl U TPAHCIUIAHTALMH MHeJTOKAPUOUUTOB Per se (1) u MueIoKapuoLUTOB B
COYETAHUHU ¢ TUMOMTAMHU (2)

CyTku

I'pyn

nocae | mbl 6-docdo- Jlakrarae- Msomur- | 17H0K030-6-
Tpanc- | wm- | | CKCOKMHA- dpykTo- Hupysar- | @ b orena- aTaeru- hocar-
P 3a py KHHAa32 ap pataerni Jeruapore-
mian- | BOT- KHHAa32 3a porenasa asa
TAUMH | HBIX
5 1 (106205 | 95,1352 |21441.2_ 607531 _ [41202 _ |283+12 _
2 123+£06° 1188456 | 275+14" 692+32" 49+03" 356+14"
10 1 [11.9:06 _ | 100,654 | 296415 _ | 661£34 [50+03 _ [39.6+15 _
2 149+0,7° 128,44+6,3 " | 343+1,7" 715+£35 57+03" 449+17°
15 1 [170:08 | 1297467 | 339416 |701:34 [56+03  |43.7+18 _
2 175+0,8 135,9 46,8 37,7419 " 73,0+35 6,0+04 504+19"
20 1 234+1.2 178,6 £8,9 | 49,7 £2,5, 89,2+4,0 7,6+0,3 62,7+2,2
2 242+12 189,2 +8,6 50,9 £2,5 954+45 79+04 64,1+22
30 1 [239:12 | 1901488 |[5L6426 |913+43 |75:03  |639+22
2 241+12 190,6 +8,8 49,9 +25 90,6 +4,3 7,704 640+22
25 1 [228+10 | 1796%85 |49.2425 |892:40 |75:03. |625+21
2 20,3+1,0 162,5+7,9 46,9 +2.4 86,3+4,0 6,8+0,3 59,1+2,0
60 1 [174:08 | 1404+7.0 | 37,6419 |77.3%37 |62:03. |531+20
2 20,1+10 156,9 +7,6 43,0422 83,4+39 6,9+0,3 57,0+20
75 1 [175:08_ | 1401+7.0_ 38,7419 |784£35 |64:03  |535+20
2 195+0,9 158,6 +7,2 43,4422 819+39 6,8+0,3 57,7+20
90 1 18,8 +0,9 150,9 £7,6 415421 79,1+£39 6,7+0, 55,9+2,0
2 19,2+0,9 1538 +7,4 43,0423 81,7+3,9 6,9+0,3 576+19
Hopma 19,3+0,9 157,4 £7,6 43,6 £2,3 81,0+39 6,9+0,3 576+18

1. AKTHBHOCTB '€KCOKHMHA3BI, III0K030-6-(pochaTnernaporenasbl, H30LHTPATACTHAPOreHa3b! BIpaxkany B HMoib HAJID+/ MuaxMr Ge-
nKa; 6-pochodhpyKkTOKMHA3HI, MTUPYBATKUHA3BI, JAKTATACTHAPOreHas3bl — B HMosb HAJIH/MunxMr Oenka
2.* - JIOCTOBEPHOCTH pa3JIMYMii MOKa3aTeseii o cpaBHeHHIO ¢ Hopmoii (p<0,05)
** - TOCTOBEPHOCTH PA3INYHil OKA3aTeNel y >KMBOTHBIX TPYIIIIEI 2 [0 CPABHEHHUIO C TOKA3aTe/ISIMHI Y )KMBOTHBIX rpymmsl 1 (p<0,05)
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Taoaumna 2

HurencuBHocTh ITOJI 1 061eii AOA B KOCTHOM MO3re 00,1y 4eHHBIX )KMBOTHBIX MOC/I€ TPAHCIUIAHTAMHT
Mue0KapuouuToB per se (1) u B koMOuHAUMHU ¢ TUMOUMTAMH (2)

Cyrknu r IE)IZIIH Iloka3zarejan
mnmocJje
Tpamc- ;‘ff; JIK TK OJIK TerpaeHsi MIA AOA
MmJIaHTaIuu HBIX
10 1 0,038+0,004 | 0,023+0,003 | 0,068+0,007 | 1,44+0,15, | 0,27+0,03 | 0,50+0,06,
2 |0,037+0,004 | 0,022+0,003 | 0,057+0,006 1,15+0,12" | 0,26+0,03 | 0,56+0,06
20 1 | 0,041%0,005 | 0,024+0,003 | 0,083+0,009_ | 2,01£0,22_ | 0,30+0,03" | 0,88%0,09_ __
2 |0,039+0,005 | 0,022+0,003 | 0,064+0,007 = | 1,45+0,15" | 0,284+0,03 | 1,13+0,12"
30 1 [0,039£0,005 | 0,022£0,003 | 0,072+0,008, | 1,510,16,_ | 0,28%0,03 | 1,01£0,11
2 |0,035+0,004 | 0,020+0,003 | 0,049+0,005 0,94+0,10 0,27+0,03 | 1,1940,12
45 1 0,037+0,004 | 0,020+0,003 | 0,061+0,007 | 1,29+0,13 | 0,26+0,03 | 0,93+0,11
2 |0,034+0,004 | 0,020+0,003 | 0,046+0,005 0,83+ 0,09 0,24+0,03 | 0,90+0,11
60 1 0,037+0,004 | 0,019+0,003 | 0,045%0,005 0,86+0,09 0,26+0,03 | 0,57+0,07_
2 |0,034+0,004 | 0,019+0,003 | 0,040+0,004 0,80+0,09 0,24+0,03 | 0,62+0,07
75 1 0,033+0,004 | 0,020+0,003 | 0,041+0,005 0,81+0,09 0,23+0,02 | 0,52+0,06
2 |0,032+0,004 | 0,019+0,003 | 0,041+0,004 0,71+0,08 0,23+0,02 | 0,53+0,06
90 1 0,033+0,004 | 0,019+0,002 | 0,039+0,004 0,75+0,08 0,24+0,02 | 0,47%0,05
2 |0,033+0,003 | 0,019+0,002 | 0,038+0,004 0,73+0,08 0,23+0,02 | 0,46%0,05
Hopma 0,032+0,003 | 0,019+0,002 | 0,038+0,004 0,72+0,07 0,23+0,02 | 0,44+0,04

1. JK-muenossie, TK- tpreHoBbie, O/IK- OKCHINECHOBBIC, TETPacHbI-TeTpacHOBbIe KOHBbIOraThl I10JI, MJIA- MaJIOHOBBIN JHaIbICTH]I,
AOA- 00111as1 aHTHOKCHIAHTHAS aKTUBHOCTb.
2. KonnydecTBo TeTpacHOB BhIpakeHO B eauHunax J{/mir; AOA- B OTHOCHTEIIBHBIX €IMHUIAX, OCTAJIBHBIC TAPaMETPhl — B MKMOJIb/MJL.

3. *- JOCTOBEpPHOCTDH pas3inumii oKasarenei o cpaBHeHuto ¢ Hopmoit (p<0,05);

** - TOCTOBEPHOCTH Pa3INYHil IOKa3aTelell y >KMBOTHBIX TPYIIIbI 2 110 CPABHEHHUIO C ITOKA3aTelsIMK Y )UBOTHBIX rpymmsl 1 (p<0,05).

Tab6auna 3

Coaep:xaHue sKUPOPACTBOPUMbIX BUTAMUHB U MeTA00JIMTOB TOKOGEpP0a B KOCTHOM MO3re 00, 1y4eHHbIX
JKMBOTHBIX 110CJIe TPAHCIUIAHTALMH MMEJIOKAPUOLUTOB Per se (1) 1 B KoMOMHALMHU ¢ TUMOUUTaMHu (2)

CyTku r Iloka3zarean
nocJje Pyt
TpaHc- KHBOT- Toxogepo Aumepr Tmcoq)ep/nn- Perunoa Kaporun
S — HBIX Toko(deposa XuHOH (JI/™m.1)
10 1 0,39 + 0,05 0,78+0,04 | 136+0,12 0,010 £ 0,002 0,37 £ 0,04
2 0,42 + 0,05 0,86 + 0,05~ 1,57+0,15 0,012 + 0,002 0,38 + 0,04
20 1 0,44 +£0,05, 091+0,05  |188+0,19 0,009 £ 0,002 0,44 + 0,004
2 0,46 + 0,05 1,02 + 0,06 2,10+ 0,22 0,010 + 0,002 0,48 + 0,004
30 1 0,44 + 0,05 092+0,05 |199+020 0,011 £ 0,002 0,44 £ 0,04
2 0,43 + 0,05 0,81 + 0,05 1,47 +£0,15 0,011 + 0,002 0,49 + 0,04
45 1 0,43 £ 0,05 0,71+0,04 | 138+0,14 0,012 £ 0,002 0,46 + 0,04
2 0,42 + 0,05 0,58 + 0,03~ 1,35+0,14 0,012 + 0,002 0,47 + 0,04
60 1 0,41+ 0,04 0,61 +0,04 1,34+0,14 0,011 £ 0,002 0,38 + 0,04
2 0,38 + 0,04 0,55+ 0,03 1,25 +0,15 0,012 + 0,002 0,39 + 0,04
75 1 0,38 + 0,04 0,54 £ 0,03 1,27 +0,13 0,010 £ 0,002 0,41 +0,04
2 0,36 + 0,04 0,54 + 0,03 1,25+0,13 0,011 + 0,002 0,40 + 0,04
90 1 0,37 £ 0,04 0,52 + 0,03 1,07 +£0,12 0,011 £ 0,002 0,42 + 0,04
2 0,36 + 0,04 0,52 + 0,03 1,07+0,12 0,010 + 0,002 0,43 + 0,04
Hopma 0,36 + 0,04 0,51 +0,02 1,05+0,11 0,011 + 0,002 0,42 + 0,04

1. KonnyecTBO BelIeCTB BHIPAKEHO B MKMOJIB/MIL.
2. *- MOCTOBEpPHOCTDH pasiHYMil OKa3aTenei mo cpaBHeHuio ¢ Hopmoit (pP<0,05);
** - JOCTOBEPHOCTH Pa3INYHil IOKa3aTelell y sKMBOTHBIX TPYIIIbI 2 110 CPABHEHHIO C MOKa3aTelsiMK Y )UBOTHBIX rpymmsl 1 (p<0,05).
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METABOJ/IITYHA AKTUBHICTDb KICTKOBOMO3KOBUX KJIITUH HA
ETAITAX BIJHOBJIEHHS TI'EMOIIOE3Y Y TBAPUH IIICJIA
OITPOMIHEHHS TA MIEJIOTPAHCILIAHTAILIIL

O.A. Pomanosa
XapkiBchKHiA HamioHaMbHAHN yHiBepcuTeT iM. B.H. Kapasina

PE3IOME

JocmimkeHo IHTCHCUBHICTD MeTa00Ii3My MieJokapioruTiB y nepion 3 10-oi mo 90-y 100y micis ieTansHOro
OTIPOMIHEHHS MUIIEH i TPaHCIUIAHTAIlll KIIITHH KiCTKOBOTO MO3KY Per Se, a TakoX 30aradyeHux TUMOUWUTaMH. Bu-
BUYCHO aKTUBHICTH (PEPMEHTIB CHEPTETHIHOTO OOMIHY Ta CTaH CHCTEMH IIEPEKHCHE OKHCICHHS — aHTHOKHCIIOBA-
JHHAN 3aXHCT MienokapionuTiB. IlokazaHo, IO HA eTali iHTEHCHBHOTO BiTHOBIICHHS KJIITHHHOCTI KiCTKOBOTO MO-
3Ky BiZOyBaeThCs 3HAYHE ITJBUIICHHS aKTUBHOCTI ()EPMEHTIB Mi€NOKapionuTiB. BogHOwac crocTepiraeTses ax-
tuBizamis nporecy [10JI, mo cynpoBomKy€eThCS 301TBIIEHHSIM aHTHOKCHIAHTHAX PECYpPCiB, AKi JTO3BOISIOTH ede-
KTHBHO KOHTPOJIOBATH BUIBHOPAIMKAIbHE OKHUCICHHS Y KiCTKOBOMO3KOBHX KITITHHAX.

K/TIOYEBBIE CJIOBA: metaboimi3M, KiCTKOBHI MO30K, TPAHCIUIAHTALIS

THE METABOLIC ACTIVITY OF MEDULLAR CELLS AT STAGES OF
HAEMOPOESIS RECOVERING OF THE ANIMALS AFTER
IRRADIATIATION AND MYELOTRANSPLANTATION

E.A. Romanova
The Karazin National University of Kharkov

SUMMARY

The intensity of myelocariocytes metabolism from the tenth day after lethal irradiation of mice till the ninetieth
and transplantation of medullar cells was studied. The activity of energetic metabolic enzymes and the state of the
lipid peroxidation — antioxidation protection system of myelocaryocytes was investigated. It was shown that
a significant activity increase of myelocaryocytes enzymes took place at the stage of medullar cells recovery. At
the same time the activation of lipid peroxidation processes is accompanied by an increase of antioxidant resources
enabling effective control of free-radical oxidation in medullar cells.

KEY WORDS: metabolism, marrow, transplantation

VIIK: 616.15 - 089.819:616.411 - 089.87

JIAITAPOCKOIIMYECKASA CINIEHOKTOMUA KAK METO/l BBIBOPA
B XUPYPITHYHECKOM JIEYEHHUU BOJIBHBIX C 3ABOJIEBAHUAMMN
CUCTEMBI KPOBHA

E.Jl. Xeopocmos, H.A. Cemenenxo
XapbKOBCKUH HalMoHaNbHbIN yHUBepcuTeT uM. B.H. Kapaszuna

PE3IOME

B craTtbe npoaHann3upoBaHbl pe3yabTaThl XUPYPrUUEcKoTo JieueHus 14 mannenTtos: 12 GoibHBIX ¢ 3a00ieBa-
HUSIMH CUCTEMBI KPOBH, 2 - ¢ HEMapa3UTapHBIMU KUCTaMU cele3éHKU. KpaTko ocBelleHbl BOIPOCH! O MOKa3aHUIX
K XHUPYPrH4eCKOMY JICUCHHUIO I'eMaTOJIOTHUECKUX OOJBHBIX M NMPUHINIIAX palMOHAIBLHOW TpaHC(y3HOHHON TaKTH-
k. OnucaHa U BHEAPEHA B MPAKTHKY METOJUKA JIaMapOCKOMUYECKOH CIIJIEHIKTOMUH, KOTOpasl BBINOJIHAETCA B
XUPYPIU4eCKOM cranyoHape JIopokHON KIMHUYECKOH OosbHMIBI cTaHuKu XapbkoB ¢ uiois 2000 rona. Ilpose-
JIeHa CpaBHHTENIbHAsI OLICHKA IPEMMYIIECTB M LIENeCO00pa3HOCTH MPUMEHEHHUS JIanapOCKOIMYECKOH METOIHKH.
Oco0oe BHUMaHHE Y/IEJICHO YCTAaHOBJICHUIO MMOKAa3aHUH K CIUIEHIKTOMHH, IpPEoNepalioHHOM MOATOTOBKE U Be-
JICHUIO TI0CJICONEPALMOHHOTO NIEPUO/A y IeMaTOJIOTHUECKUX 0OJIbHBIX. [I0Ka3aHo, YTO CIUICHIKTOMUS Y OOJIBHBIX
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Cepis «Meouyurnay. Bun. 2

¢ 3a00JI€BaHUSAMH CHCTEMbI KPOBH OTHOCHTCSI K ONEPALUH C MOBBIICHHBIM PHCKOM, OHAKO albTEPHATHBON OT-
KPBITOMY CIIOCO0Y CIUICHIKTOMHH SIBIISETCS JTAapOCKONMUUECKasl CINICHIKTOMHSA, TpeOyIoIas COOTBETCTBYIOIIETO

OIIbITa XUPYypra U TCXHUIECCKOT'O OCHAILICHUS.

K/TIOYEBBIE CJIOBA: 3a00neBaHNsl CUCTEMBI KPOBH, XUPYPTUIECKOE JICUCHHE, OTKPHITAs CIUICHIKTOMUS,

JIAITAapOCKOIMMMYIECKas CINICHIKTOMUSA

BBEJAEHUE

B MHOrouncneHHbIX paboTax OTEUECTBEHHBIX
U 3apyOeKHBIX aBTOPOB, IOCBAIIEHHBIX JICICHUIO
reMaToJOrMYecKuX 3a00JIeBaHUH Ba’KHOE MECTO
oTBOAUTCS cIuleH’KTOMHH. CBoeoOpasue moaxo-
JIOB K XHPYPTU4YECKOMY JICUEHUIO reMaToJIoruye-
CKUX OOJBHBIX 3aKJIIOYAETCs B TOM, 4YTO HpHU
OLICHKE IMOKa3aHWil U MPOTHBOIOKA3aHUU K OIle-
palyu 4acTO YYHUTHIBAIOT HE CTENEHb M BbIpa-
JKEHHOCTh MOPaKEHHsI CEIEe3EHKH, a HMpeuMylLe-
CTBEHHO IaTOJIOTUYECKUE H3MEHEHHS COCTaBa
nepudepruveckoii KpoBH U CHUCTEMBI KPOBETBO-
PEHHs, a TaK)Ke MMMYHHOTO CTaTyca OpraHu3Ma.

Iloka3aHusi K CIUIEH3KTOMHU MOXKHO pasfe-
uTh Ha 4 Tpymmsl [1]:
| — ycTpaHeHue BIMSHUS CENE3EHKH HA KIETKU

MUPKYJIUpYyIOImed KpoBH ((HYHKIIMOHATH-
HBI THIIEPCIUIEHU3M) IPH TEeMOJIHUTHYC-
CKOM aHeMWH, WIAHOMATHYECKOH TpoMOo-
LUTONIEHUYECKON IypIype, reMoriioOuHo-
Y 3PUTPOLUTONATHSIX;

Il — ycrpanenue OONBIION MacChl HATOJOTHYE-
CKOr0 KJIETOYHOTO IyJa U abJoMUHaIbHO-
ro AuckoMQopra NpU CIJICHOMEraluu
(aHaTOMUYECKUH THUIEPCITICHU3M), CIOAa
BXOZST 3JI0KAUYECTBEHHBIE HEXOKKHUHCKHE
TUMQpOMBI, XPOHUYECKHA TUMQO- U Mue-
noneiiko3, muenoduodpos;

Il — yny4menwe reMomos3a BBHIY yIaJICHHS
TOPMO3SALIECTO BIUSHUS CENEe3EHKH HA KPO-
BETBOPEHUE — NPH AIUIACTHYECKOW (THIO-
IUTACTHYECKON ) aHEMUU;

IV — cmemaHHbIe MOKa3aHUS.

VY remMartojoruyeckux OOJBHBIX HEPEIKO CaMo
OlepaTUBHOE BMEIIATEILCTBO MPEACTABIISET IO-
BBIILICHHBIA PUCK, TaK KaK MPUMEHEHHUE KOPTUKO-
CTEpOUZOB M LMTOCTATHYECKHX TIPENapaTroB B
npolecce JieueHUs NPUBOIUT K HApYyLICHUIO TO-
MeocTasa, a HaJIMuhue aHeMHUH, TPOMOOLUTONICHUN
CTaBST UCKIIOUUTEIbHbIE TPeOOBaHUS K aHECTe-
3MOJIOTHYECKOMY M PEaHUMAalMOHHOMY ITOCOOHIO,
JUKTYIOT HEoOXOOUMOCTh IpoBeaeHus audde-
PEHLIMPOBAHHOW TPaHC(HY3MOHHOM TAKTHKH, KO-
TOpasi AoJKHa ObITh OCHOBaHA Ha JIAHHBIX HCCIIe-
noBaHHs 00bEMa IupKyupyromei kposu (OLIK),
€€ KOMIIOHEHTOB U M3MEPEHHs KpOBONOTEpH [2,
3,4,5,6].

Pe3ynbTathl CIJICHIKTOMUM TIPH 3a00JI€BaHU-
X cHCTeMBbl KpoBH pasnuyssl [1, 3]. Uucmo xo-

pommx OTHANEHHBIX HCXOAOB TMPHUOIMKAETCS K
90% mpu UAUONATHYECKONW TPOMOOIUTONICHUYEC-
CKOH MypIrype W BPOXKIEHHOW MHUKpOchepoIu-
TapHOU TEMOJIMTUYECKOH aHEMHH, B TO YK€ BpeMs
MpH TIPHOOPETEHHON ayTOMMMYHHOW T€MOJIUTH-
YeCKOW W THUITOIUTACTHYECKOH aHeMHUAxX 3(Pdek-
THBHOCTB OIlepaItuu Kojieonercs B npeaenax 60-
70%. 3HauyWTeNbHO  yIOydlIaeTcs — TEUCHHUE
0ONMe3HW W pacIIUpPSIOTCS ~ BO3MOXKHOCTH
XUMHOTEPAIK TPy TUM(POMaX M XPOHHUUECKUAX
¢dopmax neiiko3a. Uucino mMHTpa- W moclieornepa-
[IMOHHBIX OCJOXHeHWH Komeonercs ot 20 mo
40%, 4TO CBHIETEIBCTBYET O TPYOHOCTH U OIac-
HOCTH CIUIGHOKTOMHH y TeMaTOJOTHYECKUX
O0onbHBIX. B CBsI3M ¢ pa3BUTHEM M TOSBICHHEM
HOBBIX TEXHOJIOTHH B XUPYPTHH, B YaCTHOCTH C
MPUMEHEHUEM BHJEOCHUCTEM W CIIMBAIOMINX Aall-
MapaToB, ANBTEPHATHBON "OTKpBHITOMY" CTOCO0Y
CIUTIEHAPKTOMHH CTaja BO3MOXKHOCTH BBITIOJTHEHHS
CIUTEHPKTOMHUH JIAITAPOCKOITMIECKIM CIIOCOOOM.

Lenpro maHHO# pabOTHI SBWIIACH OIIEHKA IIpe-
UMYIIECTB W IIeNEeCOOOPa3HOCTH TPUMEHEHHS
JANapOCKOIMMYECKOW METOANKU y OONBHBIX C 3a-
OoneBaHUSIMH CHUCTEMBl KPOBH U HeTapasuTap-
HBIMH KHCTaMU CENe3EHKU.

MATEPHUAJIBI 1 METO/bI

3a mepuox ¢ 1997 r. mo 2000 r. B xupyprude-
CKOM cTanuoHape JlOpoKHOH  KIMHUYECKOU
OOJNBHUIBI CTAaHIUMHM XapbKOB HaMu OBLIO MHpO-
omnepupoBaHo 14 maruenToB, U3 HuX 12 — ¢ 3a60-
JIEBaHUSIMH CHCTEMBbI KPOBH, 2 — C Helapasurap-
HOW KuCTOU cene3éHku. Bo3pacT 60nbHBIX cocTa-
BuiI OT 15 o 62 ner.

OCHOBHBIMH ~ HO30JIOTHYECKUMH  (popmMami,
NpU KOTOPBIX MNPUMEHSJIAch CIUIEHIKTOMHUS, ObI-
JM TIpHOOpeTeHHass ayTOMMMYHHasl TeMOJIMTHYC-
cKasi aHeMusi — 2 OONBHBIX, HACJICACTBEHHAS MU-
KpocdeponuTapHas reMoJIuTHIeckas anemus — 1,
ayTOMMMYHHass TPOMOOLMTONECHUYECKAs MypITy-
pa — 1, amnactuyeckas aHeMUsI — 2, XpPOHUUYECKUI
mumMporneiiko3 — 1, XxpoHnueckuit cyOnelikemuye-
ckuil Mueno3 —1, mumdoma cene3éHku —2, MOCT-
TpoMOodiednTueckas crieHomeranus — 2. Ila-
LMEHTAM C HETapa3uTapHON KUCTON CENEe3EHKN B
NEPBOM Cllyyae ObUIa BBIIIOJIHEHA CIUIEHIKTOMMUS,
B JIpyroM cilydae — opraHocOeperaromias omnepa-
U — JanapOCKONUYECKOE HapyKHOE APEHUpO-
BaHUE KUCTHI CEJIE3EHKH.

IToka3aHusi K CINIEHIKTOMHHU OBUTH BBICTABIIE-
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HBI IPY TECHOM KOHTAaKTE C IeMaToJIOrOM CTPOro
WHAWBHUIyalbHO B CBSI3W C HEd(PPEKTUBHOCTHIO
KOHCEPBATUBHBIX MEPONPUSITHH U Pa3BUTHEM SIB-

JIeHUH NEepBUYHOro JUOO0 BTOPUYHOTO THUIEP-

cruieHn3Ma. IIpoBoaninocs TmaTenbHOE KIMHUYE-

CKOe M ITabopaTopHO — WHCTPYMEHTaJIbHOE 00-

CIIEZIOBAaHME TMALMEHTOB, BKIIOYaolLIee oO1e-

KJIMHAYECKHE METOAbl (PaclIMpPEHHbIM KIMHUYE-

CKUM aHaAJIM3 KPOBH, KJIMHUYECKUN aHAIN3 MOYH,

OMOXMMHUYECKUH aHaIu3 KPOBHU, KOAryJorpamma,

¢dbmooporpadus, IKI'), crmenududeckue wuccie-

OBaHUS (OPMEHHBIX 3JIEMEHTOB Iepuepuye-

CKOM KpOBH (PETHKYJIOLHUTOIpaMMa, 3PUTPOLU-

TOMETpHS, BBIABICHUE nedummra (epMEHTHBIX

CHUCTeM B JpuTponuTax - npoda bepHmreiiHa,

OINpelleJICHUE OCMOTHYECKOH PE3UCTEHTHOCTU

SPUTPOIUTOB, TPOMOOIMTOTPaMMa), HCCIIEI0BA-

HHE KJIETOYHOI'0 COCTaBa KOCTHOI'O MO3ra - CTEp-

HaJIbHasl MYHKLUS, YJIbTPa3BYKOBOE HCCIIEAOBa-

HHUE OPTraHOB OPIOIIHOM MTOJIOCTH.
IIpenonepanuoHHas NOArOTOBKA IPOBOAMIIACH

B CTPOT0 MHAWBUAYAJILHOM MOPSIIKE B 3aBUCHMO-

CTH OT HO30JIOTHUECKOH ()OPMBI M BKITHOYAJIA:

1) npy UAMONATHYECKOW TPOMOOIMTOIICHHUYE-
CKOW mypoype - YBEIMYECHHE CYTOUHOU MOJ-
JIEP>KUBAIOIIEH JIedeOHON T03BI CTEPOUTHBIX
TOPMOHOB B 2-3 pa3a 3a 2-3 qHs 10 onepanuu
U B 3-4 paza B JeHb OIEpaLlM NPH MapeHTe-
paJbHOM BBEIEHHM C IOCIEAYIOIUM IOCTe-
NEHHBIM CHM)XEHHEM J03bl TOPMOHOB B 3aBU-
CUMOCTH OT THOKa3zaresned mnepudepruueckon
KpPOBH, AJHUTEIBHOCTH W J03bl paHee Ipume-
HSIEMOIl TOPMOHOTEpANUK BIUIOTH A0 IOJIHOU
OTMEHBI; KOPPEKLHUs aHEeMHH IPOBOAMIACH
npu ypoBHe remoryiobuHa < 80 r/m mpu mo-
MOIIH TPAHC(Y3UH OTMBITHIX 3PUTPOLIUTOB,;

2) Opu  amIaCTHYECKOH aHEMHUH MPOBOHMIACH
KOMIUJIEKCHAsl TOATOTOBKA, HampaBiieHHas Ha
CTUMYJISIIMIO KPOBETBOPEHUS, KyIHPOBaHHE
TeMOJINTHYECKOTO0 M T'€MOpPParnyecKoro CHH-
IpoMoB, 0oprOy c aHemued W HWHpEKuuei.
Haznauanuce koptukoctepouisl B go3e 1-2
MT/KT' Macchl OOJIBHOTO B KOMOWHAIIMH C aHa-
00IMYEeCKMMHU TOPMOHAMH JIM00 aHAPOTeHAMH,
NEePeMBAINCE SPUTPOLMTApHAs Macca JH0o
OTMBITBIE 3PUTPOLHTHI, TPOMOOIMTAPHAS Mac-
ca;

3) mpH OCTaNbHBIX HO30JIOTHYECKHUX (opma Tak-
K€ BBIMOJIHSUIACH KOPPEKIHsI IOKa3aTeseH me-
pudepruecKkoll KpOBH COTJIACHO NPUHLIUIIAM
palMOHATIBHON TpaHC()Y3MOHHON TaKTHKH [2,
6].

OtkpbiTast  (TpagULMOHHAS) CIUICHIKTOMUS
(TCD) BemMoONHSIIACH IO OOLICTIPUHATON METOIH-
Ke, C MO3TANHbIM JIUTUPOBAHUEM CBS30YHOTO all-
napaTa ceje3¢HKH W NPOIIUBAHUEM COCYIHCTOU
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HOXKKH, oOparasi BHUMaHHE Ha 0CO00 Ba’KHEIC

aTamel omepanuu [1] — 06paboTka KOPOTKUX CO-

CYJIOB YKEITyTOYHO-CEIe3EHOTHON CBSI3KH Yy BEPX-

HETO TIOJII0Cca CeNIe3EHKH; OTJIEIeHNne 3aJHeH I1o-

BEPXHOCTH OT OPIOIIMHBI U 3a0PIOMIMHHOTO TPO-

CTpaHCTBa; 00pabOTKa COCYIHCTON HOXKH 0e3

TTOBPEXICHNS XBOCTA TIOIPKEIYTOYHOW IKeIe3bl.

TmareapHOCTh U HAAEKHOCTD BBITIOTHEHHS 3THX

3TAroB OMepaIiil BO MHOTOM 3aBHCHUT OT OIepa-

[IMOHHOTO JOCTYyIa, KOTOPBIA TPH HAIWYHH

0ONBIIMX pa3MepoB CeNe3€HKH 3aKIIIoYaics B

BEpPXHE-CPEAHECPEIUHHOW  JIAITAPOTOMHUH, IPH

HEYBEJIMYECHHOH cele3EHKE HCIOIb30BaJICs KOCOM

00 TTOTIEPEYHBIN pa3pe3 B JICBOM MmoApeOephe.
Jlanmapockonmyeckyro creH3kTOMU0 (JICD)

MBI Hadaiau BBIIOJHATH ¢ mioisg 2000 roma. Jlims

BEITIOJTHEHHUS ~ OMEPAaTHBHOTO  BMEMIATEIhCTBA

MIPUMEHSITN BUICOCHCTEMY W WHCTPYMEHTHI (pup-

mbl "Karl Storz" (Iepmanus). TexHUUeCKH Jamna-

POCKOIIMYECKYIO0 CIUICHPKTOMHIO MBI BBITIONHSIEM

cnemyromuM oOpazoM. [lomokeHne marueHTa Ha

CIIUHE C TPUIIOJHSATHIM TOJOBHBIM KOHIIOM Ha 10

rpagycoB U KOCOH poTanmueid cTojla BIPaBO IOJ

yrioM 30 rpagycoB. Mcnonb3yeM 5 Tpoakapos:

1) 10 MM (yMOWJIMKAIBHBINA) — [Tl BBEICHHS OII-
THKH;

2) 10 MM (B mpaBoii Me30racTpaibHOW 00JacTH
M0 CpeHel KIFOYNYHOM JIMHUN) — JIJIS BBEJle-
HUSl UHCTPYMEHTOB, 00€CIIEUNBAIOIINX 3aXBaT
MU OTBEJICHHE XeIyaKa B 00NacTH OONBIION
KPUBU3HBI,

3) 10 MM (B J1€BOIi Me30racTpaIbHON 00JaCTH) —
JUTSL  BBEACHUS pPETPAKTOpa W OTBEICHHSA
OOJBIIOTO CaNIbHUKA, TPAKIHUU Cele3¢HOYHO-
000/109HO¥ CBSI3KH;

4) 10 mm (B jeBoM mojapebepbe MO CpeaHei
KIFOYNYHOHN JIMHWW) — JJIs BBEJIEHUS OCHOB-
HBIX WHCTPYMEHTOB (JIMCCEKTOpA, SHIOKIIUIIE-
pa, HOXKHHUII, MOHOTIOJIIPHOTO KOAryJsITOpa);

5) 5 mm (110 cpesiHeli TMHUK Ha 4 CM HUKE Mede-
BUAHOTO OTPOCTKA) — JUIS BBEICHHUS MATKOTO
aTPaBMAaTUYHOTO 3aKUMA.
3arem, 3axBaThiBasg JKEIyAOK B 00JacTu

00BIION KPUBHU3HBI OJIMKE K ero IHY (MopT 2) u

Jenasi TPaKIMIO 32 CelIe3¢HOYHO-0000UHYIO

CBA3KY (TOPT 3), BBIBOAUM CENE3EHKY U3 JIEBOTO

nogaradparMagbHOr0 MPOCTPAHCTBA M MPOU3BO-

JUM MOOMIIM3AINIO €€ HIKHETO MOJIoca, KIHUIU-

pys M mepecekas JIEBYIO >KEIyA04HO-CalbHHKO-

BYIO apTE€PHIO U KOPOTKHE KETYIOUYHbIE COCYIBI.

[Hanee mocie npeaBapUTENIbHON KOATYIJISLUH JIN-

00 B COMHUTEJBHBIX CIIy4YasX KIUMHPOBAHMS Iie-

pecekany cene3¢HOUYHO0-00004HyI0 H Auadpar-

MaJIbHO-CEJIE3EHOUHYIO CBSA3KH, B PE3yJbTaTe ye-

ro cene3€HKa CTAaHOBWJIACH MOJBMXKHOW, YTO Ja-

BaJI0 BO3MOJKHOCTh MaHUIYJIHPOBaTh Ha €€ HOX-



ke. IIpy KOMOakTHOW HOXKKE CENe3EHKU U Maru-
CTPJIBHOM THIIE apTEPHAJIBHOTO KPOBOCHAOXKe-
Hust (B 30% ciydaeB 1O JaHHBIM CTaTHUCTHKH
[7,8]) B 4 cM OT BOPOT cene3éHKH BCKPBIBAIIN T1a-
pHETANBbHYIO OpPIOLIMHY W HaKJIAAbIBAIN HA Celle-
36HOYHYIO apTEepHI0 2 KIUIA, MPU PaCCHITHOM
tunie (70% [7,8]) — mpow3BOIMIM TOITAITHOE
KJIMIMPOBAaHUE W IIEPecedeHnue COCyIOB Ha pac-
crosann 3-10 MM OT BOPOT y BEPXHETO IOJIIOCA
cene3éHky, B cpenHei yactu — 10-15 MM, y HIX-
Hero moioca — 15-20 mm [9]. 3atem mepecexanu
OCTaBILINECS MapHUeTaIbHbIE CIIaiKU M M3BJCKAIN
YOANEHHYIO CENIE3EHKY II0 YacTsM 4epe3 MHUKPO-
JIAIIapOTOMHBIA 6 CM JIJTMHOM ITOTIEPEYHBIN pa3pe3
B JIEBOM Moapedeprbe, U3 KOTOPOro Iocie TIa-
TEIHHOTO JlaBaka OPIONTHOW MONIOCTH (PU3MOIIO-
THYECKUM DPAaCTBOPOM IPEHHPOBAIH TPYOOUHBIM
OpEeHaXeM JieBoe mnoaauadparMalbHOE —IPO-
CTPaHCTBO B T€YEHUE 2-3 CYTOK IOCIE ONEpaluu.
Bo Bpemsi omepauuy npou3BOAMIOCH BOCIIOJIHE-
HHE KPOBONOTEPU IyTeM TPaHC(HY3UU 3PUTPOLU-
TapHOM Macchl 110 MOKAa3aHUsM.

B mocneonepanoHHOM Ieprozie BCeM Halu-
€HTaM NPOBOAMJIM HCCIIEAOBAaHHE KOaryjaorpam-
MBI, €XKEIHEBHO IOJCUUTHIBAIM KOJIHUYECTBO
TPOMOOIIMTOB, TPOBOJMINA MPO(PHUIAKTUKY Te-
MOPPAarn4ecKux U TPOMOOTHUECKUX OCIOKHEHHH.
Ilpy TOBBILIEHMHM KOJHYECTBA TPOMOOLIUTOB
>600-800x10%/1 Ha3HAYAIM Je3arperaHThl (TpeH-
Taj, KypaHTWi), renapuH noakoxkao 5000 EJ[ 2
pasa B cyTku nubo ¢pakcunapur 0,3 ma 1 pa3 B
cyTku. Jnst mpodmiakTuky OCTpoil HaAIOYeUHH-
KOBOH HEIOCTaTOYHOCTH BO BpPEMs CIUICHIKTO-
MHH MTaPEHTEPAIBHO BBOAUM KOPTHKOCTEPOUIBI B
J03€, B 3 pasa NpEeBBILIAIONIYIO0 CPEIHIOK CyTOY-
HYI0 TOIJEPKHUBAIOLIYI0 703y /0 OIEpalyH, ¢
NOCJIEOYIOUIMM TE€PEX0JOM Ha IEepOpabHBINA
npuéM U TMOCTENEHHBIM CHH)KEHHEM NpPHUHHMAe-
MOM /103bl, BIUIOTH JI0 TOJTHOH OTMEHHBI.

Ilocne namapoCKONMYECKUX omnepauuil 00ib-
HBIX paHO aKTUBU3UPOBAJIH, ¢ 1-2-X CyTOK mepe-
BOJIMJIM HA IEPOPAIILHOE TUTAHHE.

PE3YJIBTATBI U OBCYXKJIEHHUE

JanHble quTepaTypsl U Hall HEOOJBIION OIBIT
BBITIOJTHEHHS J1alapOCKOIMUYECKUX BMEIIATEIbCTB
Ha cese3éHke (3 CIUICHSKTOMUH W 1 HapyKHOe
JIPEHHPOBAaHNE HEMAapa3UTapHON KHUCTHI CeNe3EH-
K1) TTIOKa3bIBAET, YTO MPH IIUPOKOM CIIEKTPE HO-
30JI0THYECKUX (HOPM remMaToNOTHUecKuX 3aboie-
BaHUHI M pa3IMYHBIX pa3Mepax yAalsieMou cene-
3¢HKH (MakcuManbHbIN pasmep npu JICD cocra-
Bun 18x12x10 cm), naHHas onepanusi TEXHHIECKH
BBITIOJTHUMA U JIEr4e NEPEHOCHUTCS TallMeHTaMHU.

Cpenusis noutensHocTh JICD coctaBuna 160
MuHYT, TC3 — 140 munyt. [Ipn oTKpbITON CrTe-

Cepis «Meouyurnay. Bun. 2

HPKTOMHU OCHOBHAas 4acTh BpemeHHu (1o 35 %)
YXOJWT Ha JOCTYN W yIIMBaHWE OPIONTHOW TOJIO-
CTH, OT/ICJICHHE YBEIMYEHHOW B PANE CIy4dacB B
pasmepax cene3éuku (1o 30 cM MaKCHUMAaJIbHBIH
pasMep) OT mapHeTaTbHON OPIOIIMHBI U COCETHHIX
opranoB; mpu JICD — Ha MOOMIH3AITHIO CeNle3EH-
KH ¥ padoTy SHAOKINIEpoM. B meproa ocBoeHus
TEXHWKH JIAITApPOCKONMYECKOTO BMEMIATEIhCTBA
MIPOIOJDKATEILHOCT OTepaniud cocTaBuiaa 195
MUHYT C TEHICHIMEW B MOCIENYIOIIEeM, 10 Mepe
MpHOOpETeHNs OIbITa, K yMEHbIIeHHo a0 135
MUHYT. YBEIHMYEHHUE UTUTEIHHOCTH OTIEpPAIHH 10
CPaBHEHHUIO C NaHHBIMU, PUBOIUMBIMU IPYTHUMH
aBTOpamu [5,8,9], CBA3aHO TaKXe C MCIOJb30Ba-
HUEM HaMH METOJIMKH C TIPUMEHEHHEeM SHIOKIIHU-
nepa, a He HIOCKOIMMMYECKUX CIIMBAIOIINX arla-
paroB EndoGIA-30 ¢ Genoit kaccetoit s cocy-
JIUCTOM TKaHHU.

BennuuHa HHTpaonepaluOHHOW KPOBOIOTEPU
mpu TCO xomebamace ot 500 mo 1000 mum, mpu
JICO cocrapnsana numb 200-250 mit.

Heo0xoammMo OTMETUTH, YTO JANapOCKOIHYe-
CKas CIUICHAKTOMHS y TAIMEHTOB C 3a00JIeBaHU-
SIMH CHCTEMBI KPOBH JOJKHA MTPOBOJUTHCS C OCO-
00l OCTOPOXKHOCTHIO M TIIATENFHOCTHIO, TaK KaK
caMoe€ CephE3HOE€ M YacToe OCIOKHEHHE OSTOW
omepanuu — MpoQy3HOe KPOBOTEUCHHUE — MOXKET
BO3HUKHYTHh BHE3AITHO Ha JIFOOOM dTare BMella-
TEJIHCTBA, YTO MPHUBOJUT K YXYIIICHUIO BHIUMO-
CTH B 30HE ONepaluu U OOYCIOBIUBAET MOPOWH
MEPexoJl Ha OTKPHITBHI CHOCO0 CIUICHIKTOMHUH
JUTSL. OCTAHOBKH YTPOJKAIOIIETo YXKH3HH OOJIBEHOTO
KPOBOTEYEHUSI.

TedeHrne MOCIEONEPAIOHHOTO TepHoja Y
O0ompHBIX, TiepeHectmx JICD, BBITOMHO OTiHYa-
JI0Ch OT TakoBoro y 6onbHbIX nocine TCO. [lanu-
€HTHI Ha CJIEYIOIINH ACHD MTOCIIe BMENIATEIhCTBA
aKTUBHU3UPOBAIUCH ¥ IPUHUMAIH KUAKYFO TTHIITY.

Cpenu OCIOKHEHWH, BO3HUKIINX B OJIKaid-
IeM TI0CJIEOTIEPAlMOHHOM TIEPHO/ie, ¥ OOIBHBIX,
nepeHecunx TC3O, 0TMEUEHO: peaKTUBHBIN MOCT-
TpaBMaTHueckuii nmankpeatut — 2 (20%) 6oinb-
HBIX, JICTOYHBIE OCIIO)KHEHUS — JIEBOCTOPOHHSIS
HIDKHeoJeBasi mHeBMOHUS Y 2 (20%) GONbHBIX; B
rpynmne OONBHBIX TIOCE JIAAPOCKOITHYECKOTO
BMEIIATEILCTBA TEYCHUE ITOCICONEePAI[HOHHOTO
neproaa ObLIO TIIAIKUM, 0€3 OCIIOKHEHUH.

BbIBO/IbI:

1. CruieHIKTOMHUS Y TeMaTOJOTHYECKUX OOIBHBIX
OTHOCUTCS K OTIEPAaTUBHOMY BMELIATENBCTBY C
MOBBIIIICHHBIM PUCKOM ¥ OOJIBIIUM KOJIHYe-
CTBOM HHTpa- U MOCICONEPALUOHHBIX OCIOXK-
HEHHH.

2. MeTooM BEIOOpA B XHUPYPrHUECKOM JICUCHUU
OONBHBIX C 3a00JICBAHUSIMH CUCTEMBI KPOBH
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nepes OTKPBITOW oIepalruel sSBiIseTcs Jiamna- METOJly, OAHAKO TPeOyeT COOTBETCTBYIOIIETO
POCKOTIMYECKasi CIUIEHAPKTOMHS, KOTOpas Iu- OTIBITAa XUPYpra U TEXHIYECKOTO OCHAIIECHHSI.
[IeHa HEI0CTATKOB, MPHUCYIIUX OTKPHITOMY
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JJAITAPOCKOIIIYHA CIVIEHEKTOMIA K METOA BHUBOPY B
XIPYPITHHOMY JIIKYBAHHI XBOPUX 3 3AXBOPIOBAHHSAMMU
CUCTEMMHA KPOBI

€./1. Xeopocmoes, I.A. Cemenenxo
XapkiBchbKHi HallloHa pHUH yHiBepcuTeT iM. B.H. Kapazina

PE3IOME

VY crarTi mpoaHai3oBaHi pe3yNbTaTH XipypridHOTO JiKyBaHHS 14 mamieHTiB: 12 XBOpHX i3 3aXBOPIOBaHHIMH
CHCTEMH KpOBi, 2 — 3 HemapasUTapHUMHU KicTaMHu cene3iHKd. KopoTko BHCBITJIEHI MUTaHHS MPO MOKa3aHHS JI0
XIpypriyHOTO JiKyBaHHS T'€MaTOJOTIYHHX XBOPHX Ta NPUHIWIHN palioHabHOI TpaHCQy3iitHHOI TakTHKH. Bymo
OITKCaHO Ta BIPOBADKEHO y MPAKTHKY METOJHKY JIAAPOCKOIIYHOI CIUICHEKTOMIT, sika BUKOHYETHCS y Xipyprid-
HOMY cTamioHapi JlopoxHpol kimiHiYHOT JikapHi craHmii Xapki 3 mumHsS 2000 poky. [IpoBemeHa mopiBHsUTEHA
OLIIHKA TepeBark Ta JAOLUIBHOCTI BUKOPUCTAHHA JAnapocKomiyHoi Meroquku. OcobnuBa yBara npuijieHa BCTa-
HOBJICHHIO ITOKa3aHb JIO CIUICHEKTOMII, TOOMepaIliifHii mATOTOBII Ta MPOBEISHHIO MiCIIONEePAIiifHOTO epioay y
reMaroJIoriyHuX XBopHX. [10Ka3aHo, IO CINICHEKTOMIsl y XBOPHX 3 3aXBOPIOBAHHAMH CHCTEMHU KPOBI BiTHOCHUTHCS
JI0 orepalii 3 HiJBHILCHAM PU3UKOM, IIPOTE aJbTEPHATUBOIO BiJKPUTOMY CHOCOOY CIUICHEKTOMIi € J1anapocKoIiy-
Ha CIUIEHEKTOMis, [0 OTpeOye BiIMOBITHOTO TOCBiMY Xipypra Ta TEXHIYHOTO OCHAIICHHSI.

KJIFO4YO0BI C/IOBA: 3axBOpIOBaHHSI CUCTEMH KpOBI, XipypridHe JIiKyBaHHS, BIIKPUTA CILUICHEKTOMis, Jiara-
POCKOMIYHA CTIEHEKTOMIsI

LAPAROSCOPIC SPLEENECTOMY AS A METHOD OF CHOICE IN
SURGICAL TREATMENT OF BLOOD SYSTEM DISEASE PATIENTS

E.D. Khvorostov, I.A. Semenenko
The Karazin National University of Kharkov

SUMMARY

The results of surgical treatment of 14 patients (12 — with blood system diseases, 2 patients with nonparasitic
cysts of spleen) were analyzed in the article. The questions of indications to surgical treatment of blood system
disease patients and principles of rational transfusion tactics were considered. The methods of laparoscopic
spleenectomy, which had been used in the surgical department of Railway clinical hospital of Kharkov since July,
2000, were described and applied in practice. A comparative evaluation of advantages and usage advisability of
laparoscopic method use is carried out. Special consideration was given to establishment of indications to splenec-
tomy, preoperative preparation and conducting of postoperative period of. Authors showed, that spleenectomy of
blood system disease patients related to operation with increased risk, though laparoscopic spleenectomy that re-
quired corresponding experience of a surgeon and technical equipment, was an alternative to open spleenectomy.

KEY WORDS: diseases of blood system, surgical treatment, open spleenectomy, laparoscopic spleenectomy
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