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URINE BETA-2-MICROGLOBULIN EXCRETION CHANGES
IN ESSENTIAL HYPERTENSION

The aim of the present study was to establish clinical, diagnostic
and predicted significance of beta-2-microglobulinuria as a marker of
renal damage at essential hypertension and to determine the prevalence
of increased urinary beta-2-microglobulin excretion in essential hyper-
tension. The level of beta-2-microglobulinuria was measured in a
group of 46 patients with essential hypertension (21 women, 25 men)
and in 17 healthy subjects (as control group). Subjects with clinically
significant accompanying pathology were carefully excluded during
the patient’s selection. The urinary albumin and beta-2-microglobulin
excretion were determined by immune-enzyme assay. According to
protocol of the study, all patients have undergone examination: clini-
cal, laboratory and instrumental studies, including echocardiography,
24-h ambulatory blood pressure monitoring, investigation of renal he-
modynamic by ultrasound Doppler and evaluation renal functional re-
serve, estimate of glomerular filtration rate according to Cockroft-
Gault formula. The beta-2-microglobulinuria value in hypertensive pa-
tients was statistically increase from that observed in normal controls.
All patients with essential hypertension were distributed into two
groups: with normal value (<400 pg/l) and hyperbeta-2-
microglobulinuria. In the second group were registered significantly
more often violation of intrarenal hemodynamic, left ventricular hy-
pertrophy, proteinuria, decrease of glomerular filtration rate. The
method of beta-2-microglobulin evaluation has enough high specifici-
ty, sensitivity in diagnostic hypertensive nephropathy. We conclude
that the increased urinary beta-2-microglobulin excretion in patients
with essential hypertension is a significant marker of the hypertensive
nephropathy.

Keywords: beta-2-microglobulinuria, renal reserve, hypertension,
myocardial remodeling, microalbuminuria.
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3MIHHA YPUHAPHOI EKCKPEIIIi BETA-2-
MIKPOTJIOBYJIIHY IIPU I'IEPTOHIYHINA XBOPOBI

Meto1o ociipkeHHsT 0yJI0 OIiHKA KJIHIKO-IiarHOCTUYHOTO 1 Tpo-
THOCTMYHOTO 3HA4YCHHs OeTa-2-MiKpOrjaoOymiHypii y SKOCTI MapKepy
YpaXXeHHS HMPOK Ta BU3HAYEHHS PO3IOBCIOKEHOCTI MiJBHIIECHOI ce-
4oBOi eKckpelii Oera-2-MiKpornoOysliHy NpH TINEepPTOHIYHIA XBOPOOI.
PiBenp Gera-2-MikporioOyniHypii Oyso omiHeHo y 46 XBOpHUX Ha rinep-
TOHIYHY XBOpoOy (21 xkiHkKa Ta 25 4osoBiKiB) Ta y 17 MpakTUYHO 3110-
poBuX 0ci0 (B SIKOCTI KOHTPOJBbHOI TpynH). IlamienTH 3 CyNmyTHBOIO Na-
Tojoriero  Oynm  BukimodeHi. PiBeHp anpOymiHypii Ta Oera-2-
MiKpornoOysiHypil BU3HauaM iMyHO(pEepMEHTHIUM METO0OM. 3Ti/IHO 3
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MIPOTOKOITY JOCTi/PKEHHS, YCIM XBOPHUM IPOBEIEHO €XOKapIiOCKOIYHe
JOCTIDKCHHST CepIli, JO0OOBE MOHITOPYBAaHHS apTepialbHOTO THUCKY,
BU3HAUCHHS CTaHy HUPKOBOi FeMOIMHAMIKH METOJOM YIIbTPa3ByKOBOI
norieporpadii Ta IpoBeneHHs (YHKIIOHATHHOTO HHUPKOBOTO PE3EpBY,
OLIiHKa IIBUAKOCTI KiyooukoBoi ¢inbTpanii (Cockroft-Gault popmymna).
Sk cBimyaTh OTpUMaHi jAaHi, 3Ha4eHHs Oera-2-MiKpOrJIoOymiHypii y
XBOPHUX HAa TIMEPTOHIYHY XBOPOOY BUSBHIINCS CTATUCTUYHO BHUIIUMH, Y
MOPIBHSHHI 3 MPaKTUYHO 370pOBMMH ocobamu. [aii, yci xBopi Oynu
posmofineni Ha 2 miarpynu: 3 HopMausHUM (10 400 MKI/m) Ta mixBu-
IIEHUM piBHEM OeTa-2-MikpornoOyiinypii. B ocranniit rpymi O6ymn 3a-
peecTpoBaHi 3HAYHO YaCTIlIe MOPYIICHHAS iHTPapCHAIBHOTO KPOBOTOKY,
rinepTpodiss Miokapia JiBOTO NIIYHOYKY, HPOTEiHYypis, 3MCHIICHHS
romepysipHoi  ¢dinmprpamii.  Metoxn  omimkm  piBHI  Oera-2-
MikpornoOymiHypii (6impmr Hixk 400 MKT/T) BOJOIIE TOCHTH BHCOKOIO
YYTIMBICTIO Ta CHELU(IUHICTIO y NiarHOCTHUI TinepTeH3uBHOI Hedpo-
nmarii. Mwu  3a3HavaemMo, 1o  30unblIeHHS ~ piBHA  Oera-2-
MIiKpOrIoOy IiHypil y MauieHTiB 3 TINEPTOHIYHOIO XBOPOOOIO - iCTOTHHI
MapKep TinepTeH3uBHOI Hedpormarii.

KoarouoBi ciioBa: Gera-2-MikporioOysiHypisi, HUPKOBHI pe3eps, T'i-
TIEPTOHIYHA XBOPOOa, pEMOJICITIOBAHHS CepPIIs, MiKpOaTbOyMIiHypisl.

N3MEHEHUA 9KCKPEIIUHN C MOYOM BETA-2-
MHUKPOTI'JIOBYJIUHA ITPU TUIEPTOHUYECKOM BOJIE3HA

Heabio ucciieoBanus Obula OLIEHKA KIIMHUKO-AMArHOCTHYECKOTO U
MPOTHOCTUYECKOTO 3HAueHHsi Oera-2-MUKPOTIIOOYJIMHYPUH B KadecTBE
Mapkepa MOpakeHHsl MOYEK W ONpeseNieHHs PacHpOCTPAaHEHHOCTH I10-
BBILIEHHOI MOYEBOW IKCKpeln Oera-2-MUKPOrIIo0yJIMHA IPU TUIEPTO-
HUYECKOW 00sie3HU. YPOBEHb OeTa-2-MUKPOTJIO0YIMHYPUHU OBbLI OIICHEH
y 46 OONBHBIX THIIEPTOHHYECKON Oone3Hbio (21 >keHImUHA U 25 MyX-
YHH), a TaKkKe y 17 MpakTUYECKH 3710POBBIX JIMI] (B KauecTBE KOHTPOJIb-
HOW Tpymmsl). [TalieHTsl ¢ COMyTCTBYIOMIEH MaTONOTHEW OBUTA MCKITFO-
YeHBI. YPOBEHb albOYMUHYPHH U OeTa-2-MHKpOTIIOOYINHYPHUH OIpe/e-
TSI IMMYHO(EpMEHTHBIM MeToZ1oM. COrilacHO MPOTOKOITY HCCIIe0Ba-
HHSI, BCEM OOJIbHBIM MPOBEJCHO XOKAPIUOCKOITUUECKOE HCCIIEI0BAHUE
cepAlla, CYTOUHOE MOHUTOPUPOBAHHE aPTEPUAIBLHOTO AABJICHUS, OIpe-
JIeTICHUE COCTOSTHHSI TIOYEYHOW TeMOJMHAMHKH METOJIOM YIbTpPa3BYKO-
BOW pommieporpaduu W TpoBeAeHHS (YHKIMOHAIBHOTO IOYEYHOTO
pes3epBa, OlleHKa CKOpPOCTH KiyGoukoBoi (mnstpamnuu (Cockroft-Gault
(opmyna). Kak cBHaeTeNnbCTBYIOT TIOJIyUSHHBIE IaHHBIE, 3HAYCHUE OeTa-
2-MHKPOTJI00yIMHYPUH Y OOJBHBIX TUIIEPTOHUYECKON OOJIE3HBIO OKa3a-
JIMCh CTATUCTUYECKH BBIIIE, 110 CPAaBHEHHIO C NMPAKTHYECKH 3JJ0POBBIMH
mnamu. Jlanee, Bce OosibHBIE OBUTH pasfefieHbl Ha 2 TMOJATPYHIIBL C
HOpManbHBIM (10 400 MKI/m) W TIOBBIIIGHHBIM YpOBHEM Oera-2-
MHUKpOTIIOOYynuHypud. B mocienHeil rpyrnme ObUTH 3apericTpUpOBaHbI
3HAYUTEJbHO OoJiee YacThle HApyUICHHE MHTPApEHaJbHOTO KPOBOTOKA,
runepTpodusi MUOKap/a JIEBOrO JKeNyIo4Ka, MPOTeUHYpPHUs, YMEHbIIIe-
HHE KIyO0O4YKOBO#H (uibTpaimud. MeToq OIEHKH YpOBHS Oera-2-
MUKporio0ynHypun (6onee 400 MKr/im) 061agaeT 10CTaTOYHO BRICOKOH
YYBCTBUTEIBHOCTHIO M CHEHU(PUYHOCTHIO B JANArHOCTHKE TMIEPTEH3UB-
HOM Hedponatuu. MBI OTME4YaeM, YTO YBEIMYCHHE YpPOBHS Oera-2-
MUKPOTJIOOYJIMHYPHUU y TAIMEHTOB C TUIEPTOHWYECKOH OOJe3HbIO -
CYIIECTBEHHBIH MapKep TUIepTeH3UBHOW He(hpOIaTHH.
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HypHs.

Beryn

Ha cporoani 3po3ymisio, 1o mpor€o3 BiZHOCHO
JKUTTS TALIEHTIB 3 TinepToHiYHO0 XBopoboto (I'X),
3TiIHO CePIEBO-CYIUHHOTO KOHTHHYYMY, IETEepMi-
HY€TbCS Ta YiTKO BH3HAYAETHCS HacaMIIepen 3airy-
YEHICTIO Yy MATOJOTIYHIHA MPOIEC OpraHiB-MillIeHeH
1 BHUPaXCEHICTIO IX CTPYKTYPHO-(pYHKIIIOHATBHUX
3miH [1].

3rigHo 3 1BOro, MATOTCHETUYHE 3HAYCHHS I10-
pylieHHs (YHKLIIOHAIBHOTO CTaHy HHUPOK, LIO €
OJTHOYACHO SIK NMIPUYMHOIO apTepialibHOI TinepTeH3ii
(AI'), Tak 1 MPOSIBOM ypa)KeHHsSI OpraHiB-MillIeHEH,
3HOB CTajla MPEIMETOM MIHMCKYCil, TOCTPOTYy SIKOi
JIOZIa€ HAsBHICTh TPHUBAJIOr0 NEPIOAy JaTEHTHOI
HUPKOBOI TUC(YHKIII — TOKITIHIYHOTO eTamy ypa-
JKCHHS HHUPOK, KO PYTHHHI METOII IOCIIiIKeHHS
iX cTaHy MpakTHYHO HE 3MiHEHI i HE MO3BOJSIOTH
JKapeBi CYAWUTH TIPO BHPAXKEHICTh IOPYIICHHS
(yHKIiOHANMBPHOTO CTaHy HHPOK [2, 3, 4, 5]. Taki
KpHTepil SIK NpOTETHYpis 1 MiIBUILICHHS PiBHS Kpea-
TUHIHY CHPOBAaTKM, 3a3BHYail CBi4aTh BXE MPO
Mi3HI eTanmd MaTOJIOTIYHOIO MPOIECY Yy HHUPKax,
HedpoaHriockieposy,
SIKWH, B CBOIO 4epry, CIIPUSE SIK PO3BUTKY XPOHIY-

CTajil0  TilepPTEeH3UBHOTO
HOI HUPKOBO{ HEIOCTAaTHOCTI, TakK i BKa3ye Ha BUCO-
KUI PHU3MK DPO3BHUTKY CEpIEBO-CYIMHHHUX YCKIal-
HeHb [6, 7, 8]. OCHOBHUMHU 3 paHHIX MapKepiB IO-
pymeHHsT QYHKII HUPOK € 3MiHA MIBUIKOCTI KITy-
6oukoBoi Qimprpanii (IIK®D), migBumieHHs piBHA
eKckpelii anrbO0yMiHy 3 ceuero — MiKpoaabOyMiHy-
pist (MAY) Ta 3HMXKEHHS QYHKIIOHATBHOT'O HUPKO-
Boro pesepy (®HP) [6, 8]. Cnig 3a3HauuTH, 110
SKIIO HUPKOBA HEJOCTATHICTh BiJTHOCUTBCS JIO I'O-
JIOBHHX KIiHIEBHUX TO4OK A" mopsiz 3 iHCYJIbTOM Ta
iHpapkTOoM Miokapay, To MAY € He3amepedHOIO
CYpOTaTHOIO TOYKOIO B OMLIHII €(peKTUBHOCTI Mpo-
TUrinepTeH3uBHOI Tepamii [9]. ¥V Benukii KibKocTi
JIOCJIIJPKEHb BHBYAJAcsi NPOTHOCTUYHA poiib MAY
B CEpLEBO-CYIUHHIN I HUPKOBIH CMEPTHOCTI NpH
IykpoBomy nmiabetri i AI. Y XBOpHX 3 I[yKpOBHM
niabetom 3a HasiBHOCTI MAY BusiBieHa B 3-4 pazu
BHINIA CEpIIEBO-CYAMHHA CMEpPTHICTH 1 Maibxe 10-
KpaTHa HuUpKoBa cMepTHicTh [10]. ¥ xBopux Ha ['X
MAY wmae MeHIIe IpOTHOCTUYHE 3HAYCHHS, ajle €
NPEMKTOPOM YPa)KE€HHS HUPOK sIK OpraHy-MillleHi
[11]. Tomy kiiHIIIUCTaM OCOOJIHBO Ba)KIHBO BUSB-
JSITH TIOYAaTKOBHMH IEpioJ]] peHabHOT JUCYHKIII,
KOJIM NAaTOTCHETHYHE JIIKyBaHHs J03BOJISE YIOBI-
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JIBHUTH TIPOILIEC AECTPYKLii HUPKOBHUX KIIyOOUKIB i
MIPUHIMIIOBO 3MIHMTH JOJIO MAlli€HTa, 3HIKYIOUYH
KapJIiOBacKyJIApHUI pPU3UK BUHHUKHEHHS YCKJIaj-
HeHb [2, 7, 12]. Bigpin Toro, cmia 3a3HAYUTH, IO
TIpY TIPU3HAYCHHI JIIKYBaHHS Ta OLIHKU HOTO edek-
THUBHOCTI T€X HEOOXiTHO BpaxoByBaTH (pyHKITiOHA-
JMBHUNA cTaH HAPOK [12]. BimpmicTs aBTOpiB ¥ ATO-
TeHe31 PO3BHUTKY TiNEepPTeH3WBHOI Hedpomarii, 30K-
pema Takux ii mposBiB, sk 3mina IIK® i MAY,
MIPOBITHY poib BiJIBOZSTH KalsipHO-
[JIOMEPYJISIPHAM TOPYLICHHSM IO BiJJHOLICHHIO JI0
SIKMX TUChYHKINT TyOyIsapHOTO anapaTy HehpoHyY i
nepeOyq0BU B IHTEpCTULIaJbHIA TKAHHHI HUPOK €
BropuHHuMU [3, 13, 14, 15]. Pa3oM 3 um € o4eBu-
IHI BIiZOMOCTI, SIKi BKa3yIOTh Ha paHHE 3aTydeHHS
KaHAJIBIIB JI0 TMaTOJIOTiYHOTO Tpotecy mpu ['X [13,
14, 16]. ¥ 1990 p. Tomlinson P.A. ogaum 3 mep-
[IUX 3alpOTMOHYBAB K KIIHIYHUHA TecT TUCQYHKIIT
BHKOPHUCTOBYBATH Oera-2-

MikpornoOynin (6era-2-MI') [17]. IlpucyrHicTb

KaHaJbIiB

LOTO HHU3bKOMOJIEKYJIIPHOTO OIKYy B CHpOBaTIi
oOyMOBJICHA MpoIlecaMu Jerpanaiii 1 pemaparii
OKpEMHUX €JIEMEHTIB KIITHH, Oera-2-MI' BiIbHO
HPOXOAUTH Yepe3 MeMOpaHy HHUPKOBHX KIyOOUKiB
npu ¢inreTpanii, a motiM 6mM3bK0 99,8% peabeop-
OyeTbCs y MPOKCHMAIILHOMY BiAILTI HUPKOBUX Ka-
HanpliB. [lpm mopymeHHAX (YHKIIT KaHATBIIB
ioro ekckperist pisko 3poctae [18]. HeobOximHo
MIAKPECIUTH, MO0 POOOTH, B SIKUX OIIHIOIOTHCS Ma-
pKepu ypaxkeHHsI HUPOK y XBopux Ha I'X, sk mpa-
BWJIO, TPAJMIIIHO NPUCBSYECHI TAaKOMY BHCOKOIH-
(dbopmaTBHOMY MOKa3HUKY sik MAY, Toni sk na-
HHX I0JI0 3MiH eKckpelil 6eta-2-MI" 3 ceuero mpu
JlaHiil matoJsiorii HeIOCTaTHbO, a OTPHMaHi JaHHI
nocuTh cymepewnusi [13, 16, 19, 20]. YV gocTynHii
HaM JliTepaTypi HeIOCTaTHbO BiJOOpaskeHi JaHi
IIO/I0 JUHaMIKU PpiBHA OeTa-2-MikpornoOymiHypil
(MI'Y) npu I'X, HediTko copMynbOBaHi OCHOBHI
MATOTCHETHYHI MEXaHI3MHU MiJBHIICHOT EKCKpeii
6era-2-MI' y xBopux Ha ['X, 10 KIHIS HE BUBYCHO
KII{HIKO-I[IaTHOCTHYHE 3HAYCHHS 3a3HA4eHOTO II0-
Ka3HMKa y Ii€1 KaTeropii mariexTis.

MeTo010 1aHOTO JOCJTiIKEeHHS € BUBYCHHS KIi-
HIKO-J[IarHOCTUYHOTO Ta NMPOTHOCTUYHOTO 3HAYCH-
HSl TIOKa3HUKa OeTa-2-MiKporyoOymiHypii K Map-
Kepa ypaXeHHsI HUPOK IPH TiIepTOHIYHIH XBOPOOI.
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Marepiaj Ta MeTOaM TOCTiTKEHH S

Jus peamizamii mOCTaBIIEHOI METH OOCTEKEHO
91 xBopwmii Ha I'X (46% xiHOK) y Bili Bix 32 pokiB
1o 72 poky, I-II cranii 3axBoproBanHs 3 piBHEM Al
I-IIl crymeHi, pi3HOTO CTyNEHsS pPH3UKY, SIKI He
OTPUMYBQJIM CUCTEMAaTHUYHOI aJIeKBaTHOi NPOTHTi-
MEepPTEeH3UBHOI Teparlii Ta y SIKMX B pe3yJbTaTi KOM-
TUIEKCHOTO KJIIHIKO-7Ta00paTOpHOTo 1 iHCTpyMeHTa-
JBHOTO JOCHIPKEHb OYJIM BiICYTHI JaHi, IO CBif-
YaTh MO HASIBHICTH KIIIHIYHO BHUPAaXCHHUX XPOHIY-
HUX 3aXBOpIOBaHb HHUpPOK. KoHTpompHy rpymy
ckianu 17 mpaktudHOo 31mopoBuX ocib. Bcei obcre-
JKeHI BHPa3WIN 3TOy Ha y4acTh B IIPOBEACHHI J0C-
nmimkersas. JJoOoBe MOHITOpYBaHHS apTepialbHOTO
Ticky (AT) mpoBoawiud 3a JOMOMOTOIO amapary
«Cardiotens-01» («Meditech», Yropmuna). Busna-
yanu BapiabenpHicTh AT okpemMo 3a aeHHUH Ta
Hiunnd nepiogu anst CAT ta mns JAT, a takox
PO3paxoByBaId a0COJIIOTHY BEIMYMHY Ta IIBUA-
KiCTh paHKOBOTO migiiomy AT.

JocnimKeHHs] HUPKOBOT TeMOIMHAMIKH TTPOBO-
JVJIM B TOPU30HTAJIBHOMY ITOJIOXKEHHI XBOPOTO Ha
amaparti «Sonoline Versa Plus» (SIEMENS, Himeu-
YHWHA), i3 3aCTOCYBaHHSIM KOJIIPHOTO JOMILICPiBCH-
KOT0 KapTyBaHHS 1 IMITyJIbCHOT XBHJIbOBOI JIOIILIE-
porpadii konBexcHuM aatuukom. IIIK® pospaxo-
ByBaJIi CTaHaapTHO 3a (opmysoro Cockroft-Gault,
npu IK®>120 mi/XB. po3uiHIOBaIM CTaH HUPOK
K rinepdinpTparito, piBeHb MeHII Hix 80 MII/XB. —
sk 3HmkeHHs [IK®. Jocnimpkenus ®HP, axuii €
KIIHIYHUM MapKepoM BHYTPIITHHOTIIOMEPYIAPHOT
rinepTeHsii, MPOBOAWIN BCIM OOCTEXKYBaHUM, BH-
KopucToByroun mokasHuku IIK® 3a ximipeHcoM
SHJIOTEHHOTO KPEAaTHHIHy MO 1 MICNIS TPOBEICHHS
MEepOpaJbHOI0 HABAHTAXKEHHS OLIKOM B yMOBax
aJICKBATHOTO BOJIHOTO DPEXHUMY 3rifiHO Mojudiko-
BaHiil Metoauli [6]. ®HP, kinbKicHOIO MipoIO KO-
ro € pisuis Mix IIK®, mo crumyimoe, 1 11 6a3a-
JBHUM DPIBHEM, BUpa)K€Ha y BIJICOTKaX BiJ royat-
koBoro piBas IIIK®, pospaxoByBamu mo ¢opmyi
®HP=((R2-R1)/R1)*100%, ne R1 — mnouarkoBa
BesimanHa [IIK®, R2 — 3nauenns LK micns mpo-
BEJ/ICHHS TIPOOH.

Exoxkapmiorpadiune IOCTIIKCHHS MPOBOIFIH
Ha HU(PPOBOMY JIOIUIEPOBCHKOMY YIIBTPa3ByKOBOMY
ckanepi "Ultima Pro-30" (RADMIR, VYkpaina) 3a
CTaH/JapTHUM NpOTOKOJIOM. HopmoBaHy 3a mmwio-
ICI0 TOBEPXHi TiNa BEJWYMHY MacH MiOKapmay Ji-
Boro muryHouka (iMMIJIL) pospaxoByBaid 1O
Devereux R. i coaBT. (32 HOpMaJbHI BEIMYHHH
IMMUJIII BBakaiau IMOKA3HUKH IS YOJIOBIKIB <125
/M2, ans xiHOK <110 1/M2), BITHOCHY TOBINUHY
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ctinkn JiBoro nuryHouky (BTC) orminroBamm 3a
A.Ganau.

[NopiBHSHHS TPYH 3a SAKiCHOIO OiHApHOIO O3HA-
KOI0 MPOBOAWJIM 32 JIONIOMOTOI0 KPHUTEPi0 X2 3
aHami3oM TaOnuIpb 3B'A3aHOCTI. Y pasi po3mojiny,
[0 BiJPi3HSETHCS BiJi HOPMAaJIbHOTO, ab0 aHaNi3y
MOPSIIKOBUX 3MIHHUX BHKOPHUCTOBYBAJIM KPUTEPIii
Mann-Whitney U nnst 1BoX He3B'si3aHHX BHOIPOK,
1ust 6inpinoro yucna — kputepiit Kruskal-Wallis H
3 momansImkM TopiBHAHHAM 3a Games-Howell.
3B'S130K MIXK KiJTbKiCHIMH TIOKa3HUKaMH OIliHIOBaJIH
3a  JIOIOMOTOI0  KopersimiifHoro  (xoedimieHT
Spearman) Ta perpeciiiHoro anami3iB. Pe3ymsraTti
JOCIIJKCHHST TIPEICTaBICHI Y BUTILAAI MemiaHu i
MEXKBapTHIBHOTO po3Maxy (25 ta 75 mepceHTuIi)
B IyXKax. Pe3ynpratu mociuijkeHHs oOpoOieHi i3
3aCTOCYBAHHSIM CTAaTHCTHYHOTO MaKeTy Hporpam
«SPSS  15», «Microsoft Excel 2003» Ta
«STATISTICA® for Windows 6.0» (StatSoft Inc.),
JUI1 BCIX BHIIB aHANi3y CTaTUCTHYHO JOCTOBIpHI
BBaYKaJTM BiAMiHHOCTI mpu piBHI p <0,05.

Pe3yabTaTn 10c/1igKeHHs Ta iX 00roBOpeHHsA

[pu anami3i piBHA eKcKpeii OeTa-2-Mr 3 ceuero
y 0ci0 KOHTpPOIBHOI TPYIIH OTPUMaHi HACTYIHI pe-
3yJIBTAaTH: XapaKTep pPO3MOALTY OTPUMaHHUX 3HAUEHb
MOKa3HUKA MTY BIJIPI3HSAETHCS Bl HOPMalbHOTO
(craructuka pisauie Kolmogorov-Smirnov 0,176
npu Biporiguocti Lilliefors 0,171, kputepiii HOp-
manbHOCTI Shapiro-Wilk W ckmas 0,85 p=0,11).
3nayends MI'Y konumBamuce Big 7 mo 316 MKr/i i
CKJIQJIAJIM B IIIJIOMY TIO TPy MPAaKTUIHO 370POBHUX
oci6 121 (22; 162) mxr/n, mpudomy y 2 oOcTexe-
HUX KOHIeHTpamist 6eta-2-MI' B 3i0paHoMy aHami3i
ceul BUSBWIACH HIDKYE MAiala3oHy BEIWYHMH JUIS
IMYHO(EpMEHTHOT METOJMKHA BHU3HAYCHHS CEYOBOI
KOHIEHTpAllil MiKkpoIpoTeiHiB. Mu po3paxysanu
pedepeHTHI 3HauYCHHS IS BEepxHBbOI Mexi MI'Y
JUIE HOPMH, sIKe BiAmoBimae 99 mepceHTUIO 3Ha-
YeHb BUOIPKU MPAKTHYHO 3JI0POBHUX OCI0 i CKIlanae
omu3pko 400 mkr/im (402 mkr/m). Y xBopux Ha ['X
piBers MI'Y ckmaB 320 (118; 820) mkr/x, mo moc-
TOBIPHO TIEPEBUIYE AHAJIOTIYHI TMOKa3HUKH MpaK-
THYHO 37I0pOoBHX 0cib B 2,6 pa3u Bceix xBopux 3 I'X
MU po3aumi 3a piBHeM MI'Y Ha 2 migrpynu: 3
HOpMaJIbHUM piBHeM (21 mamieHT) Ta HaaMipHOIO
eKckpeniero (6ipmre po3paxoBaHoro 3HadeHHS 400
MKI/J) exckpeliieto 0eta-2-MI" 3 ceuero — 25 ocib.
Otpumani marpynu OynM CIIIBCTaBHI 3a CTaTTIO
(cmiBBigHOMmMEHHS *KiHKK/49omoBiku: 10/11 ta 12/13
st 1 ta 2 rpymny, BiAnoBinHO), BikoM (1 rpyma 47
(46; 57,5) pokiB i 2-a — 52 (45,5; 60,5) pokiB), cTa-
Ji€l0 3aXBOpIOBaHHA (B 000X rpymnax IepeBakHy
OunpInicTh cknananu namientH 3 11 cramgiero ['X) Ta
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cryneneM AI'. Tlpu aHami3i oTpuMaHUX AaHHUX 3'S-
CyBaJoCs, 0 TMAIIEHTH 2 MATPYIH XapaKTephu3y-
BaJIHCS JOCTOBIPHO BHCOKHMH BiIMiHHOCTSIMH 32
iHAEKCaMU BacKYJISIPHOI PE3MCTEHTHOCTI HUPKOBUX
cyauH (y xBopux wmiei miarpynu RI i PI CTHA (na
7,81% 1 10,62%) i RI i PI MI'HA (ma 9,23% i
11,54%) BusiBMBCs BUILlE NMOPIBHAHO 3 1 rpymoro.
Bynu 3apeecTpoBaHi TakoX JOCTOBIPHI BiIMIHHOCTI
3a MOKAa3HUKOM BEJMYUHHM EKCKpeEIil alb0yMiHy 3
ceuero (20,31 (18,7; 21,39) mr/nm 1 334 (96,64;
615,06) Mr/i1, BifMmoBiIHO, IPUIOMY JacTOTa BHSB-
JICHHS TIPOTEIHypii Oya JOCTOBIpHO BHIIE y 2 Mif-
rpym — %2 6,83 mpu p=0,009). 3a mokazHUKOM
K® (Cockroft-Gault) rpymu 10cTOBipHO HE Bif-
PI3HSIIHCS, O NOSICHIOBANOCS HASsBHICTIO y 2 Tpymi
SIK MALIEHTIB 3 MOYaTKOBO 3HMkeHoro IIIK®, Tak i
XBOpHUX 3 HasIBHICTIO rinmepdinbrparii, mo, B 1iio-
My, HIBEJIIOBAJIO 3HW)KEHY (ibTpaliiiHy 31aTHICTh
HHUPOK B Wi Tpymi, aje MpH MoJAJIbIIOMY aHai3i
OKpEMO 4acTOTH BUsBICHHs 3HWKeHoi KD Ta
rinep¢inpTpamnii, OTpUMaHi IaHi, SKi CBiTYaTh, IO
y xBopux Ha ['X i3 30imbpmenassM MI'Y mocToBipHO
yacrime ¢Qikcyerbes matoioriuni 3MmiHu [IKO®,
nepeBakHo 3MeHuIeHHs IIK®. V Toif ke yac npu
ananizi ®HP Oynu BUsBJIEHI HACTYIHI 3aKOHOMIp-
HOCTi: YacTtoTa BHsBIEHHA mopyuieHoro OHP
(3HMKEHOTO Ta BUCHAXKEHOT'0) Y MALIEHTIB 2 TPYNH
JIOCTOBipHO Oyma Bumie, HiK y 1-d (32 5,29,
p=0,021). Binbur Toro, cmig 3a3HauntH, mo OHP y
MAIEHTIB 2 TPYIH B cepeanpomy ckias 2,11 (-0,66;
5,28)%, 1m0 MeHII HiX y 2 pa3u BiJl HOKa3HUKA NIPH
HOpMaNbHOI ekckpenii Oera-2-MI' 3 ceuero — 1
rpyma (5,36 (3,57; 6,78)%). AHani3 BapiaHTiB I0O-
6oBoro putmy AT BiINOBiTHO O TPYyIH, TOKa3aB,
o yactotu TUMiB «dipper», «non-dipper», «night-
peaker» Ta «over-dipper» B mepiuiii rpymi ckiana
45,45%, 27,27%, 0% Ta 27,27%, BiANOBIgHO, B
JpyTii rpymi 3a3HaueHi Moka3HuKY ckiainu 28,57%,
45,71%, 22,86% 1 2,86%, 1110 CBIIYHUTH MPO TOCTO-
BIpHO OUIBIIY TOIIMPEHICTH MOPYLIEHb ITMPKaIHO-
ro ¢izionoriunoro putmy AT y mami€eHTiB 3 miaBH-
IIEHOI0 eKcKpelieto 6era-2-MI™ Ta Bka3ye Ha 3Hau-
HO OUIBIII IIEepesyMOBH JUIs YpPaKE€HHS OpraHiB-
MillleHeH Ta PO3BUTKY CEepIEBO-CYJHMHHOI MaTOJIOTi{
y xBopuX 3a3HadeHoi rpymnu. LlikaBi nani Oymm
OTpUMaHi IiJ dYac aHali3y 3MiH CTPYKTYpHO-
(ysakmioHansHOI epedynoBu cepust npu ['X B 3a-
nexxHocTi Bix piBHa MI'Y: tak IMMUIILI B 1 rpymu
cknaB 89,36(80,38;93,98) r/m2, mo Ha 67,48% wme-
HIIIE, HIX y XBOPHX 3 rinepMI'yY
(149,66(125,96;168,37) r/mM2. Cnig 3a3HaYUTH, IO
HOIIMPEHICTh KOHLIEHTPUYHOI 1 EKCLEHTPUYHOL
rineprpodii, HalOLNBII HECHPUSTINBUX BapiaHTIB
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PEMOJICIIIOBAHHS CEpUs 32 PU3UKOM BHHHUKHEHHS
KapAioBacKyJSIPHUX YCKJIAQIHEHBb, TAKOXK IOCTOBIp-
HO YacTillleé peecTpyBajach y MAIi€HTIB rpynu 2
mopiBHAHO 3 1-10 (¥2 cknas 9,67 mpu p=0,002).

Jnst BUSIBJIGHHSI 1 OLIHKM CTYIICHS B3a€EMO3B'SI3-
Ky MDK JOCHTIKYBaHUMH TOKAa3HHKAMHU 1 piBHEM
MI'Y, namu OyB IpOBeAEHHH KOpesuiiHUN aHa-
JIi3, Pe3yabTaTH SIKOTO JO3BOJMIM BiI3HAYUTHU IO-
3UTHBHUI KOPEIALIHNI B3a€MO3B'I30K MIX 1HIEK-
camu HaBaHTaxkeHHA AT (ocobmuBo mis JIAT), 3
omHOTO OOKY, i 3HaueHHsAM MI'Y, 3 iHmoro (mist
NI IAde-MTIY R cknas 0,52, nna YT A 06 i
4T JJAdu 0,47 Ta 0,5, BixmoBigHo). B3aeMo3B’ 130K
Mix iIMMJIII ta BemmumHoro MI'Y Takoxx MaB
MIPSIMOTIPOTIOPIIIHUK XapakTep, Koe(illieHT Kope-
qsnil uis 1iei mapu ckiaaB 0,43. 3B'I30K MiXK BelH-
yunoto RI i PI C'HA rta RI i PI MI'HA i noka3zuu-
KoM ekckpenii 6era-2-MI" BUSIBUBCSI TAaKOXK JIOCTO-
BipHMM, ajne MeHm mitbHuM (R=+0,29, +0,31 Ta
+0,34 i +0,35, BigmoimHO, p<0,05 B ycix Bumaj-
kax), it S/D R ckmas 0,3. Ins ®HP Tta ¢paxmii
BHUKHJY Ha BIIMIiHY BiJ iHIINX, B3a€MO3aJICKHICTD 3
MI'Y wmana 3BopoTHOHpomOpLiiiHmiA Xapakrep (R=
—0,44 1 -0,22, BinmoBigHO), TOOTO y Mipy 3HIKEHHS
@®HP (30inblIeHHS NPOSIBIB IHTParjioMepyJsipHOi
rinmeprensii) piBeHbp KoOHIEHTpauii Oera-2-MI" y
ceul JOCTOBIPHO 3pOCTaB).

Jaii, 3 MeTor0 OLIHKH XapaKTepy B3a€MO3B'SI3KY
MDK MOKa3HUKaMH, sKi BiZoOpakaroTh (yHKIIIOHA-
JMBHUHA CTaH HHUPOK, i MOOYyHOBH (PYHKIIOHAITHEHOL
3aJISKHOCTI MK 3MIHHAMH, IO BHBYAIOTHCS, HAMH
OyB IIpOBeACHUI perpeciiiHuii aHali3, B X0/ SKOTO
32 HE3ISKHUH apryMeHT NMPHUHAMAIH piBEHb EKCK-
petii anmpOyMiHy 3 cedero — MOKa3HUK, SIKHH aeK-
BaTHO BiJ00Opaxae Mmporec ypaKeHHs HUPOK Y XBO-
pux Ha I'X [6, 14, 15], a B sikocTi 3a51€:KHOT 3MiHHOT
posmisigany BenuuuHy Oera-2-MI'Y. BusBuiocs,
[I0 OTPUMAHE CIIIBBIIHONICHHS MK 3MIHHAMH 3
JIOCTaTHIM CTYMEHEM TOYHOCTI 1 aJeKBATHOCTI ai-
POKCHUMYBAJIOCS] MOJICIIITIO Perpecii MojiiHoMianbHO-
T'O XapaxkTepy:
anmsOyMinypist  (AY)=-43,45+624,57*MI'Y-121,05
*MI'Y2. Takum 4MHOM, HAMHU NIPOJEMOHCTPOBaHA
CTaTHCTHYHO JOCTOBIPHHH TICHUHA B3a€EMO3B'SI30K
Mik piBHeM Oeta-2-MI'Y i ekckpeli€io aap0yMiHy
3 ceuero y xBopux Ha ['X i 703BOIsIE BUKOPUCTOBY-
BaTH MoKa3HUK Oeta-2-MI'Y sik Mapkep ypaKeHHs
HUpOK 1pu I'X (3rigHO BHCOKOrO 3HAa4YeHHS Koedi-
LIEHTY AeTepMiHaIii).

JJis BCTAaHOBJICHHS [IarHOCTUYHOI I[IHHOCTI Me-
TOJAy BH3HaueHHs rimepOera-2-MI'Y (exckpernis
6era-2-MI" Hixx 400 MKr/i) B SIKOCTI MapKepa Tirle-
pren3uBHOi Hedponatii y xBopux Ha I'X, My npo-
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BEJIM BU3HAUCHHS TAKNX MOKA3HUKIB AK UyTIUBICTb,
cnenn(ivHiCTh, TO3WTHBHA 1 HEraTWBHA 3HAUY-
IIiCTh METOMy. SIK €TaJOHHUI METOHA, BUKOPHUCTO-
ByBaJK piBeHb MAY, TpagumiiHOTO i 3arajbHOI-
PHUHHSTOrO J1aOOPAaTOPHOTO IMOKa3HUKA IOPYIICHHS
¢yHKIiOHaTBHOTO cTaHy HUpOK. Ha mincrasi mopi-
BHSHHSI PE3yJbTaTIB, OTPUMAHHUX TPH BH3HAYCHHI
MikpoansOymiHy 1 Oera-2-MI" y ceui, BU3Ha4amM
HEeOOXiTHI JJIsI PO3paxyHKy NMOKa3HHKIB MOYATKOBI
JIaHi: YUCIO IifICHOMO3UTHBHHUX (KITBKICTh XBOPUX
Ha ['X 3 HedpomaTiero, sKa qiarHOCTOBAaHA SIK €Ta-
JIOHHUM, TaK i METOIOM, IO MPOTOHYETCS), Iilic-
HOHETaTUBHUX pe3yJbTaTiB (KIIBKICTh MAIi€EHTIB
0e3 ypaxeHHS HHPOK 332 JaHWMH SK ETaJIOHHOTO,
TaK 1 METO/y, SIKUIl TECTYETHCS) Ta YKCIO XUOHOMO-
3UTUBHUX (KUIBKICTH XBOPHUX 3 TilEPTEH3UBHOIO
Hedponariero, sKi BUSBICHI METOJIOM 3 OLIHKOIO
piBas MI'Y, y oOcTexyBanux 6e3 ypakeHHS HUPOK
3rizHo BenmnunHu MAY) 1 4ncino XuOHOHETaTUBHUX
pe3ynbTaTiB (KUTBKICTh BUMAIKIB BiICYTHOCTI HHP-
KOBOi IUCOYHKIII 32 JaHUMH METOAY 3 OI[IHKOIO
piBEa MI'Y y XBOpHX i3 BCTAaHOBIICHOIO TillEPTEH-
3WBHOIO HE(POIATIEI0 €TaJIOHHUM METoIoM). Sk
CBiUaTh OTPUMAaHI HAMH JaHi, METOJl TiarHOCTUKA
rinepTeH3uBHOI HedponaTii 3a piBHEM eKCKpeLil
oera-2-MI" 3 no6oBorw ceueto (Ounbm, HiK 400
MKI/J), BOJIOJII€ JIOCUTh BHCOKOIO UYTJIHBICTIO
(Se=85%), crerudiunictio (Sp=83,33%) ta mocra-
THHOIO NO3UTHBHOIO 1 HETraTHBHOIO MPOTHOCTHYHIC-
TI0 (PVP=97,14% i PVN=45,45%) y BimHOMmECHHI
niarHoctuky Hedpomatii mpu ['X.

OTpuMaHi HAMH JIaHi Y3TO/DKYIOTECS 3 AETKUMH
poboTamMul IHIMUX MOCTIIHUKIB, Y TOMY YHCIi i 3
JleonoBoro M.B. Ta cmiBaB., sKi y CBOEMY IOCIHi-
JOKECHHI 3apeecTpyBad MiJABHIICHHS IOTO OLIKY
MOBEPXHEBUX aHTUTEHIB KIITUHHHUX SIIEP Y XBOPUX
Ha ['X, nmpuyomy 3a TMHAMIKOIO [[LOT'O MIKpOIIpOTe-
iHy aBTOpHM OLIHIOBAJIM e(pEeKTHBHICTh Teparii Ha
i JtikyBaHHs criipanpuiioM [21]. [omsikos JI.M. ta
CHIBaBT. TaKOXX 3a3Hayalli, 10 BU3HAYECHHS HU3b-
KOMOJICKYJIIpHUX O1JIKiB cedi (Oeta2- 1 anmbdal-MI,
OiNKy, SIKMH 3B’S3y€ PETHHOJ, CE40BOro Oinka-1) €
[IHHAM KIIiHIYHUM 1HCTPYMEHTOM MIOJO OIHKH
(yHKI[IOHAJIbHUX NOPYIIEHb HUPOK Y JOPOCIUX Ta
niteii [17]. B toit wac E. EBcuxoB i coaBT. mpu 06-
cTekeHHi 01m3bKo 3 THC. XBopux Ha ['X 3 pisHMM
cryneaeM Al, BusBru Oinbmn HiX y 30% mamieH-
TIB MiJBHIICHUI piBeHb eKkckpewii Oera-2-MI" 3
cedero, MOSCHIOYH Iie TimepaiarHocTukoo ['X Ta
MOB'SI3yI0OYM OTPUMaHi JlaHi 3 HasBHICTIO y wi€l
Ipymu oci0 3 NMEepBUHHUM YpPaXEHHSIM HHPOK Ta
cumnromatuunorw AL [14]. Apabinze I''.I'. i cmi-
BAaBT. TAKOX HE BUSIBWIM JIOCTOBIPHHUX BiIMiHHOC-
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Tei B piBHI ekckperii 6era-2-MI 3 ceuero mpu I'X,
Ha BIZIMiHY BiJl MAI€HTIB 3 PCHOMAPEHXIMATO3HOIO
AT, y axux 3a(ikcOBaHO IOCTOBiIpHE IiIBHUICHHS
piBHA Oeta-2-MI'Y, mo n03BOJsIE, HA JYMKY aBTO-
piB, BUKOPHUCTOBYBaTH BKa3aHUH IOKa3HHK SIK JH-
(epeHLiaIbHO-1IarHOCTUYHUI KpUTEpiii MK BH-
mie3rafanuMu  HosouorissMu [2]. HesBaxkarouun Ha
e, BinpumHchbka M.IO. 1 cmiBaBT. BiJ3HAYWIH B
CBOil poOOTi CTATHCTHYHO JIOCTOBIPHE IMiJABUIICHHS
piBHS exckpenii 6eta-2-MI y rinepTeH3NBHUX XBO-
PHUX 3 HU3BKOIO aKTHUBHICTIO PEHIHY IIa3MH MOPiB-
HSHO 3 TallieHTaMu 3 HopMopeHiHemiero [19]. Be-
TexTiHa B.A. i cmiBaBT. MeTomoM na3epHOi Hede-
JIOMETpii OLIHIOBANK IWHAMIKY YPONpOTEiHIB Ha
TIIi Teparii pi3HUMHU aHTHUTINEPTEH3UBHUMH TIperna-
paTaMu y XBOPHX 3 M'SIKOO 1 IOMIpPHOIO TilEPTEH31-
€ro [13]. AHaJti3 OTpUMAHUX [IUMHU aBTOPaAMH TAaHHX
CBITYMB PO JOCTATHIO iHPOPMATHBHICTh MOKa3HU-
ka MI'Y, sikuii pa3oM 3 eKCKpeli€ero iHIIMX MIKpoII-
POTEiHIB, TO3BOJIAE HE TUTBKU OIIHUTH (PYHKI[IOHA-
JMBHUNA CTaH HUPOK, alie i 3AiHCHIOBATH MOHITOPUHT
3a eeKTUBHICTIO Teparil Ta J03BOJISIE YTOUYHIOBATH
MIPOTHO3 3aXBOpIOBaHHA. Ha minBHINEHMI piBEHb
ekckpenii 6eta-2-MI 3 ceuero pu ['X B mopiBHSIH-
HI 3 NPaKTHYHO 3J0POBHMH, TaKOX YKa3ylOTh B
cBoix poOotax I'pinmreiin FO.1. i Hlabanin B.B.,
OLIIHIOIOYH JIMHAMIKY BKa3aHOTO ITOKa3HMKA 3aJIekK-
HO Bijl (YHKI[IOHAJILHOTO CTaHy HUPOK. Bonu Jiii-
LM BUCHOBKY, IO Y MIpy MOTIpUICHHS pe3epBHOT
3maTHOCTI HAPOK 1o migsummeHHs [IIK® micns npo-
BEACHHA MpOoOW C TEepOpaJbHUM HaBaHTa)KCHHSAM
oimkom, piBeHb MI'Y moctoBipHO 3pocrae [6]. L.
Ruilope i cmiBaBT. Bi3HAYAIOTh HASBHICTH THIIEP-
oera-2-MI'Y y mamientie 3 ['X, He yTouYHIOIOUH
MOJKJIMBI MEXaHI3MH MiJBHUIIEHOI SKCKpPeLii I[bOro
HHM3bKOMOJIEKYJSIPHOTO OijiKa 1 3B'sI3Ky #oro i3 cTy-
nereM Al i cramiero 3axBoproBanus [4]. [TixBuie-
HHUI PIBEHb CEUOBOI SKCKpeLii MapKepiB MOpyIIeH-
Hl (DYHKI[IOHAJBHOTO CTaHy KaHaJbLEBOTO erire-
aito ipu I'X (6era-2-MI' i nmizocomansHOTO (hepme-
HTYy N-anerwi-0era-D-rimoko3amininasu) Big3Ha-
yaau B cBoix poborax Anapymko LI. i cmiBasr.,
ITiIKPECITIOI0YH, 110 MiJBUINEHAa E€KCKpelis BKa3a-
HUX MIKPONPOTETHIB € AOCTATHRO PaHHIM HpEIUK-
TOPOM TPOTPEeCyBaHHsI CEPIEBO-CYJMHHHUX 3aXBO-
proBanb [16]. 1i aBTopu B CcBOill AucepTariitHiit
pobori
¢akty, mo y xBopux Ha ['X y mipy 30inbmieHHs

TAaKOXX TPOAECMOHCTPYBAIN HE3aIllepedHi

KOHIIEHTpAaIlii TOMOIIMCTEIHY B KPOBi (HE3aJIEIKHOTO
(akTOpy pU3UKY CEepIEBO-CYTUHHHAX 3aXBOPIOBAHb
Ta MiJBUIICHOI CMEPTHOCTI) JOCTOBIPHO 3pocCTajia
eKcKpelis i3 ceueto Oera-2-MI 1 N-anermi-6era-D-
MIIIOKO3aMiHiia3u (MapkepiB TyOyIsspHUX OuchyH-
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Kiii). B Toii wac mani mocmimxenns Abraham P.A. i
COAaBT. CBIIYIIIH, IO BXKE Y XBOPHX 3 M'SIKHUM CTY-
neaeM Al € minBummeHuil piBeHb eKckperii N-
anetmwi-0era-D-rimoko3aminigasu, mpruaoMy BKasa-
HUHA (EPMEHT CTAaTHCTHYHO JIOCTOBIpHO OyB B3ae-
MOIIOB'SI3aHHUH 13 BIKOM IIaIliEHTIB, PIBHEM E€KCKpe-
il HATPIO W TIIFOKO30I0 KPOBI (HATIiecepIie), ajie
B32€EMO3AJISKHICT TNOKa3HMKa N-aneTui-Oera-D-
roko3aMininasu i piBHsi CAT BusABUIIACh CTaTHUC-
TUYHO HEZOCTOBipHOIO [20].

AHaiti3 IpecTaBIIeHIX B JITEpaTypi JaHUX, O-
3BOJISIE BiA3HAYUTH, IO TiJBHIIEHA €KCKperis Oe-
ta-2-MI" Mmoxxe Oyt 0OyMOBJIE€HA PSIOM MEXaHi3-
MiB, cepel AKHUX: HaaMipHa (UIBTpamis depe3 ypa-
ykeHui BHachiok Al kimyOoukoBuid GinbTp Oera-2-
MI, mo mnepeBulnye mopir peabcopOuii emiTesnito
MPOKCUMaJIbHUX KaHANIbLIB; MOPYIIEHHS (QYHKIiO-
HaJlbHOTO CTaHy KaHAJIBIIEBOTO arapaTy HHUPOK,
00yMOBJICHE K T€HEpPaTi30BaHHOK 3MIHOO iHTpa-
peHaJIbHOT FeMOANHAMIKH, TaK i MOPYLICHHAM Kpo-
BOTOKY B MapaTyOyJSIPHUX Kamiisfpax 3a paxyHOK
3MiHI TOHYCY e(pepeHTHHX apTepion (maToyioridHa
nist anrioTeHsuHy 1l); HeppOTOKCHIHUM epeKToM
«poiTBTPOBAHOTO» ATEOYMiHY Ha TyOYIOiHTEpC-
TULIANBHY TKAaHUHY 3 TOJAANBIIAM MOXJIMBUM (o-
pmyBaHHAM (iOpO3y Ta PO3BUTKY HPOTETHYPUUHO-
ro peMoIeNtoBaHHs iHTepcruiito [3, 13, 15, 22,
23]. BurenepesiueHi MexaHizmu (HOpMYIOThH HaTo-
TEHETHYHI TEepPEeJyMOBH PO3BHTKY KaHAIIBIIEBUX
mucyHKIN 1
CKJIEpO3y, IO, Pa30M 3 MOIIKOKEHHAM 1 IigBH-
MICHHSM TPOHHUKHOCTI TIOMEpPYISIPHOTO (LIBTPY
He(pOHIB, BH3HAYa€ YpaKeHHS HUPOK SIK OpraHy-

MMOJTANTBIIIOTO  IHTEPCTHIIAIEHOTO

BucHoBku

1. YV xBopux Ha ['X BinmOyBaeTbcs popMyBaHHS
rinepreH3uBHOI He(pomaTii, siIke XapaKTepU3yeThCs
CTaTHCTHYHO JIOCTOBIPHOIO HAJIMIPHOIO €KCKPELIEO
6era-2-MI' 3 ceyer y HOpIBHSHHI 3 MPAaKTUYHO
3JI0POBUMHU OCOOAMH.

2. Ioxasauk MI'Y moxke OyTH BUKOPHUCTaHUH
SK aJleKBaTHHHA MapKep TimepTeH3uBHOI Hedpora-
Tii, SIK TII0 BOJIOJIi€ BUCOKOIO UYTJIMBICTIO, CHIETIH]i-
YHICTIO, TO3UTHUBHOIO 1 HETATUBHOIO MPOTHOCTHYHI-
CTIO.
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mimeHi mpu ['X B mporieci popMyBaHHS TilepTeH-
3MBHOI He(pomarii.

TakuMm YMHOM, MiICYMOBYIOUH HaBeIeHI BHIIE
JIaHi, MOXXHA BiJ3HAYUTH: MPOBEACHE JOCIiIKECHHS
MIPOJIEMOHCTPYBaJIO, IO METOJ| BH3HAYEHHS EKCK-
peuii 6eta-2-MI" sik Mapkepa rinepTeH3UBHOI Hed-
pomaTtii Moke OYTH BUKOPHCTaHHMU IS Ii€i MeTH
SK e(EeKTUBHUH METOJ 3 BHCOKOI YYyTJIUBICTIO 1
cnienudivnicTio. BusHauenus piBHs Oera-2-MI'Y,
pa3oM 3 OIIIHKOI0 eKCKpelii aap0yMiHy 3 cedero,
JI03BOJISIE KOMITJIEKCHO OXapaKTEpPHU3yBaTH HE TiJIb-
KM BHPAXCHICTh TOPYIICHHS NMPOHUKHOCTI TIOMe-
pyisipHOTO QiNmBTpY, ame i AUCyHKIO TyOyisp-
HOTO amapary, IO JIO3BOJIUTH B IJIOMY OIIHHUTH
CTYMiHb 3aJy4€HHS HUPOK B MATOJOTTYHHUHN MPOIeC
Ha PaHHbOMY JOKIIHIYHOMY eTari. BuspieHa Bu-
coka yacToTa i BupaxeHicth rinepMI'Y mnpu I'X,
SIKI 3pOCTalI Y MIpy NPOrpecyBaHHS 3aXBOPIOBaH-
Hsl, TATOTCHETHYHU 3B'SI30K MiABUIIICHOT SKCKpeIii
MI'Y 3 mopyIIeHHSM MpOIeciB HUPKOBOI TeMOIH-
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BHKOPHCTOBYBATHCS B SIKOCTI KPHUTEPIF0 SPEKTHB-
HOCTI Tepariii, 10 € MEepCIeKTHBHOI0 METOI0 Mai-
OYTHIX TOCIIIKEHb..
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