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AKTUBHICTb NMPOTEIHA3 BASOKOHCTPUKTOPHOI AI1 Y AITEN

I3 BPOHXOJIEFrEHEBOIO ANCIJIA3IEIO

XapKiBCbKWI HaUiOHaNbHUN MEeOUYHUI YHiBEpCUTET

Y cmammi HaeedeHi pe3ynibmamu aHarsi3y pieHie rnpomeiHas 8a30KOHCMPUKMOPHOI Oii 8 dimel i3 6pPOHX0-
nezeHeesoro ducninasiero. [lokazaHo, Wo cucmema npomeiHasa-iHeibimop npomeiHa3s gidizpae icmomHy posib
Y BUHUKHEHHI KapdiogacKyrnsipHUX yCKnaOHeHb rpu bpoHxonezaeHesil ducnnasii y dimed.

KntoyoBi crnioBa: 6poHxonereHeBa aucnnasis, NpoTeiHa3y Ba30KOHCTPUKTOPHOI Aii, KapAioBacKynspHi yCKagHEHHs, OiTu.

I3 PO3BUTKOM TEXHOSOTN BUXOMXKYBAHHA 1 pec-
nipaTopHOi NiATPUMKN HEAOHOLUEHUX HOBOHApO-
[PKEHUX OOHOYACHO 3i 3HWXKEHHAM CMEePTHOCTI Bia-
MIYaETbCA 3POCTaHHA PO3BUTKY GpOHXOnereHeBol
ancnnagii (bJ10) y giten [1, 2, 3].

OgpHielo i3 BaXNUBILLIMX YMOB, SiKi BU3HA4alOTb
CBOEPIAHICTE NATONOMYHMX NPOLECIB Y NEereHsax Ho-
BOHapOMKEHUX, € Te, L0 BOHM BMHUKAKOTb Yy OAMH
i3 HaMbinbll KPUTUYHUX NEpiogiB KUTTA AUTUHM,
konn BioGyBaeTbca nepebynoBa yHKUiOHANbHUX
cucTeM, Hacamnepen, AMXaHHS Ta kpoBoobiry, noc-
Tynose iXHe AospiBaHHA [4]. [poTarom 6araTbox
pokiB GpoHXonereHeBa gucnnasis BBaxanacb npu-
BiNeem nepiogy HOBOHAPOMXKEHOCTI, nepenycim,
HeOHOLWeHMX AiTen. Y noganblwomy nokasaHo, Lo
3HaveHHsa BJ1[ BuxoanTb 3a Mexi HeoHaTtonorii [1,
5].

3aBasku TiCHOMY MOPdOdYHKLiOHanNLHOMY B3a-
€MO3B’'sI3KY OOCTPYKTMBHI YN PECTPUKTMBHI 3MiHU
NpY XPOHIYHMX 3aXBOPIOBAHHSX ANXarbHOI CUCTEMM
Npu3BOAATE [0 pPaHHiIX MopyleHb JlereHeBo-
cepLeBUX BiJHOCWH, pe3ynbTaTOM YOro € rinoKcu4-
Ha nereHeBa Ba30KOHCTPUKLIA, MEXaHIYHEe 3BYXXEH-
HS1 CYOMH i OBCTPYKLUiA CyOMHHOrO fereHeBoro fo-
Xa, Wo, B CBOK 4epry, NpusBoauTb A0 flereHeBol
rinepteHsii Ta OpMyBaHHS XPOHIYHOI CcepLeBol
HegocTaTHoCTi [6]. Lle mae BupillanbHe 3HayeHHs
ONs NPOrHO3y 3axBOPIOBAHHA AK Y OiTEeR, Tak i Ao-
pOCAMnX.

Ha uen yac ofgHieto 3 HaMCyTTEBIWMX Npobnem
NynbMOHOMOriT, B TOMY YuChi W AUTSYOI, € MOLUYK
WAXiB, WO [AO3BOMATH 3aranbMyBaTu Nporpecy-
BaHHS XPOHIYHOrO 3axBOPKOBAHHSA nereHb. Tomy
NMPOOOBXYETbCA MOLWYK OiNbll YyTAMBUX, TOHKUX
MapKepiB NoAanbLIOro BpaXeHHs KNiTUH Ta MocTy-
MOBOro 3HWXEHHsT OYHKUii nereHb. 3 LUbOro NpuBO-
Oy OCTaHHIMM poKamu 3pOCTae LikaBiCTb AOCNiAHU-
KiB 4O nNpoTeas, WO MOXHa NMOACHUTU BUCOKOK KIli-
HiKO-AiarHOCTUYHOK IHEPOPMATUBHICTIO BU3HAYEHHS
IXHBOro piBHA Npy GaraTtbox NaTONOriYHMX MpoLe-
cax [7, 8].

Bigomo, WO yTBOPEHHSA aHrioTeH3uHy Il npoxo-
ONTb ABOMA LUNSIXaMU: KNMNacuyHUM — 3a yyacTi pe-
HiHY 1N aHrioTeH3MH-NepeTBOPOBaSIbLHOTO PepMeH-
Ty, @ TAKOX anbTepHaTUBHUM TKAHUHHWUM - 3a yyac-
Ti cepil HOBMX aHrioTeH3nHy |l-yTBOproBanbHUX Npo-
Tea3 (XiMa3su, TOHiHY, TKAaHWHHOro akTMBaTopy nna-
3MiHoreHy, kaTtencuHy G). Came ximasosanexHui
(anbTepHaTMBHUM) LINSAX YTBOPEHHS aHrOTEH3UHY
Il, BUSIBREHNA Y cyauHax, cepui h HUpKax, npusep-
Tae Bce binbluy yBary JOCNIAHWUKIB, SKi 3a3HavaloTb
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y4yacTb UMX npoTeiHa3 y hopMyBaHHi kapaioBacky-
NAPHUX ycKnagHeHsb [9].

MeTa

BusHauntn akTMBHICTb NpOTEiHA3 Ba30KOHCTPU-
KTOPHOT Ail Ta IXH y4yacTb Y (POpMYyBaHHI Kapgio-
BacCKynspHUX ycknagHeHb B diTen i3 6poHxonere-
HEBO AuCnnasieto.

Matepianu n metogmn

[ocnimkeHHa npoBoaunoca Ha kadenpi negiat-
pii Nel Ta HeoHaTonorii XHMY (3aB. kaceppn —
A.mef.H., npocecop I.C.CeHaTopoBa) Ha 6asi O6-
NacHoro LEHTPY AiarHOCTUMKU Ta nikyBaHHA OpOH-
xonereHeBoi aucnnasii y piten K303 «Ob6nacHa
KniHiYHa auTsiya nikapHs M. XapkoBa» (rofloBHUMA
nikap — k.mepf.H., goueHT [.P.MypaToB; kepiBHUK
LeHTpy — k.mea.H. O.J1.JlorsiHoBa).

O6cTexeHo 60 piten Bikom Big 1 micaus oo 3
pokiB, cepeq AkuMx Yy 29 nauieHTiB AiarHOCToBaHO
knacuwyHy copmy BJ1 (1-a rpyna), y 16 — HoBy
dopmy BJ1 (2-a rpyna), y 15 — BJ1[] goHOoLweHMX
(3-9 rpyna). HiarHo3 6poHxonereHeBoi Aucnnasii
Oyno BCTAHOBMNEHO 3rigHO MiXKHAPOAHIN Kracudika-
uii xsopob 10-ro nepernagy (wudp P27.0). Kpute-
pii TSXKKOCTI BU3Ha4anucs 3a knacudpikauieto Knidi-
YHUX hopM BpOHXONEereHeBMX 3axBOPIOBaHb AiTen
Pociricbkoro pecnipatopHoro cycninbctea (2009 p.)
[10].

[ocnigpKyBanu akTUBHICTb HETPUMCUHONOAIOHMX
npoteiHad (HTIM), ximasn, TOHIHY, a TakoX iXHiX
iHribiTopiB — a-2-makpornoodyniny (a-2-MIN) Ta Tpun-
CUHIHFIBITOPHY akTUBHICTL a-1-iHribiTopy npoTeiHas
(TIA a-1-1M) 3 BMKOPUCTAHHSIM BMCOKOYYTIIMBOrO
(10° - 10 r) hepmeHTaTUBHOIO MeTOAY, AKUA PO-
3pobnieHo y [1Y «IHcTuTyT Tepanii imeHi J1.T.Manoi
AMH Ykpainn» (CamoxiHa J1.M., 1997, 2001, 2002,
2004) [11]. Po6oTy 6yno BMKOHAHO 3rigHO 3 €Th4-
HAMW MPUHUMNAMW MELUYHOIO OOCHIAKEHHS, L0
NPOBOAATLCA Ha NAAX, Aki Oynun npunHaTi Menbci-
HCbKOI Aeknapauieto.

CratuctnyHy obpobKy OTpMMaHMX OaHUX Mnpo-
BOAMNK 3@ AONOMOrOK CTAaTUCTUYHOrO MakeTy npo-
rpammn Statistica 7.0. [nsi BuBGIipoK 3 po3MoAiniom,
Lo He Bignosigae 3akoHy [ayca, Bu3Havanu megi-
aHy (Me) 7 iHTepkBapTUbHUI po3max (Lg — HVXHIN
kBapTunb; Ugq — BEPXHi kBapTWIb). [N NOpiBHSAH-
HA ABOX BUBIPOK BMKOPUCTOBYBanu HenapameTpu-
YHUM U-kpuTepin MaHHa-YiTHi (MW). PisHuuto na-
pameTpiB, WO NOpPiBHIOBaNM 3a ABOMa TOYKaMM,
BBaXKanu CTaTUCTUYHO 3Hadywoto npu p < 0,05. Ii-
O4ac cniBcTaBMNeHHS MOKa3HUKIB, SIKi XapakTepuay-
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Banuncs NOpPIiBHAHHAM Binblue HiXX 2 TOYOK, BUKOpU-
cToByBanu gucnepciviHuin  aHania  Kpackena-
Yonnica, a BigMIiHHOCTI BBaxanu BiporigHumn 3
ypaxyBaHHsIM nonpasku BoHdeppoHi (npu p~=p/k,
e K — KinbKiCTb NapHUX NOPIBHSIHb).

Pe3ynbTati Ta iXx 06roBopeHHsA

MMig yac aHani3y 3MiH Ba3OKOHCTPUKTOPHUX NpO-
TeiHa3 y aiten 1-of rpynu Big3HauMnu, WO aKkTUB-
HicTe HTIII i TOHIHY CcyTTEBO He BigpisHANUcs Big
nokasHukis y 3goposux giten (yci p>0,05), ogHak
aKTMBHICTb XiMa3n BiporigHO BULLA, B MOPIBHSAHHI i3
rpynoto koHTponto (p<0,05) (tabn. 1).

Tabnuusi 1
AkmuegHicmb rpomeiHa3 8a30KOHCMPUKMOPHOI dii 8 cuposamui Kposi obcmexeHux dimel
1-arpyna 2-arpyna 3-a rpyna _
pyna koHTponto (n=12
—— (n=29) (n=16) (n=15) py ponio (n=12)
Me Me Me Me
(Lg; Ug) (Lg; Ug) (Lg; Ua) (Lg; Ua)
HTAR. mHnfo 0,095 0,090 0,070 0,110
’ A (0,060; 0,190) (0,071; 0,155) (0,055; 0,160) (0,090; 0,145)
) 0,594 2,231 0,344 2,012
Towik, E mvone cy6eTp/xa. (0,078 2,673) (0,259; 3,426) (0,000; 2,409)" (1,175 3,107)
; 3,104 2,184 0,000 0,851
3 , , , ,
Ximasa, Ex101mone cybeTp/xa (0,753; 4,264)" (1,384 2,902) (0,000; 2,001) (0,047:2,869)
a-2-MF. £ir1 1o 0,25 0,30 0,28 0,20
’ A (0,22; 0,43)™ (0,23; 0,49)™ (0,20; 0,30) (0,17, 0,29)
7,75 7,65 7,80 7,67
TIA a-1-1M, r/in rog (7,30: 7,90) (7,32; 7,71) (7,30; 7,89) (7,53; 7,83)

lMpumimka. ™ - npu nopieHsiHHI 3 kKoHmMposiem p<0,05; " - npu nopieHsIHHI 3 kKoHMponem p<0,01

BiporinHe nigBuweHHa piBHa a-2-MIC (p<0,01)
Ha doHi BiacyTHOCTI 3MiH aktmBHocTi TIA a-1-I1
(p>0,05) mMoxHa po3rnggaTu sK 3axucT Big 3poc-
TaHHSA caMe aKTUBHOCTI XiMa3u, TOMy LLO Len iHribi-
TOp Bigirpae 6inbll BaXNUBY ponb Yy MNPUrHiYEHHI
ximasu, Hix a-1-11 [7]. HasieHicTb BiporigHMX nosu-
TUBHUX KOPEensALiHMX 3B'A3KiB MiX piBHeM a-2-MI i
aKTUBHICTIO TOHiHY (r = + 0,43, p=0,017) Ta ximasun
(r= + 0,78, p=0,0000) Ha doHi BiACYTHOCTI NiABU-
LLEHHA PiBHA TOHIHY MOXe CBIiAYMTU MPO AOCTaTHIO
yyacTb 4aHOro iHriBiTopy B NPUrHiYeHHi 3a3HayYeHo-
ro doepMeHTy Ba3OKOHCTPUKTOPHOI Ail. [igBuLLeHHA
aKTUMBHOCTI XiMa3u B cMpoBaTLi KpPOBi AiTen i3 kna-
cnyHoo cdopmoto BI1[ intocTpye akTuBauilo Tka-
HUHHOIO LUNAXY YTBOPEHHSA aHrioTeHsunHy I, wo
MOXe CMPUSITU PO3BUTKY BA3OKOHCTPUKTOPHUX Me-
XaHi3miB hopMyBaHHA N NporpecyBaHHs kappioBa-
CKYNSIPHUX yCKNnagHeHb [7].

Y cupoBaTLi KpoBi Agiten 2-oi rpynu Big3Ha4vano-
ca BiporigHe 3pocTaHHa nuwe piBHa a-2-MI
(p<0,01). MMigBuLLEHHSA akTMBHOCTI a-2-MI, BigcyT-
HicTb 30inblweHHa TIA a-1-11 B cupoBaTtLi KpoBi y
Jiten i3 HoBow dopmoto BJ1, HasiBHICTb BiporigHoO-
ro NO3NUTUBHOIO KOPENAUIMHOrO 3B'sI3KY MiX piBHSA-
Mu a-2-MT" i HTTM (r= + 0,48, p=0,05) Ta ximaau (r=
+ 0,79, p=0,0002) B cupoBaTLi KpOBi He BUKIOYa-
IOTb yyacTi iHribiTopiB B NPUrHiYeHHi HagnMLWKOBOI
aKTUBHOCTI NpoOTeiHa3s.

Y piten 3-0i rpynu 3acpikcoBaHo BiporigHe 3me-
HLUEHHS piBHS TOHIHY (p<0,05) — npoTeiHa3u Ba3o-
KOHCTPUKTOPHOI fii, sika 6epe yyacTb y anbTepHa-
TMBHOMY LUNSAXY YTBOPEHHS aHrioteH3uHy |l 6esno-
cepefHbO 3 aHrioTeH3nHy 6e3 iCTOTHMX 3MiH piBHS
iHriBiTOpiB NOpiBHAHO 3 KOHTponem (yci p>0,05).
Tako BM3HAYEHO BipOrigHUN MO3UTUBHUIA KOpens-
LiMHWIA 3B'A30K MK aKTUBHICTIO XiMa3u Ta a-2-MrI™ (r
= +0,50; p=0,05), wo Ha coHi BigcyTHOCTI nigBK-
LWeHHA piBHA NpoTeiHa3 Ba30KOHCTPUKTOPHOI Ail
MOXe CBig4YMTU MNPO AOCTaTHK y4acTb OAHOrO iHri-
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BiTopy B NpUrHivyeHHi oepMeHTiB Ba30OKOHCTPUKTOP-
Hol Aaii. Kpim TOro, BusiBNEHW BipoOrigHUin HeraTue-
HUN KOPENnSAUIMHUA 3B'A30K MK aKTUBHICTIO a-2-MI™
Ta TIA a-1-Il (r = - 0,53; p=0,05). Takun xapaktep
3MiH iHriBiTOpiB MpoTeiHa3 chnpusie MPUrHiYeHHIo
npoTeonidy, ocobnMBo 3a y4acTio TpuncuHonopnio-
Hux cpepmeHTiB. ToBTO, y AiTen i3 BJ1[ AoHOLEHUX
a-2-MI", npurHiyye npoTeoni3 y 3HauyHii Mipi 6e3
HeobxigHocTi 3anyyeHHs a-1-IM1, wo BKkasye Ha
NPUPOAHY 3axMULEHICTb OpraHiaMmy Bif aktusauil
npoteonidy. BigcyTHICTb NiABULLEHHS aKTUBHOCTI
uboro iHribiTopy Bigobpaxae OGinblly MOXMIMBICTb
yyacti HTTIM B dpopmyBaHHi Ba3OKOHCTPUKTOPHMUX
edoekTiB. MMiaTBEPAXEHHAM LbOro € BipOrigHUN CU-
NbHUA NO3UTUBHUIA KOPENSLUINHUA 3B'A30K MiX piB-
Hem HTIM Ta aktuBHicTiO XimMasm (r = + 0,73;
p=0,001), wWo MOxe AEMOHCTPyBaTU BUTPAYEHHS
BKasaHWx NpoTeliHa3 Ha YTBOPEHHS aHrioTeH3nHYy I,
BMYEPNaHHA MOXNMBOCTEN X CUHTe3y Ta/abo BUBI-
NbHEHHS | PO3BUMTOK TKAHWHHWX Ba30KOHCTPUKTOP-
HUX edeKTiB 3a YMOBM TpMBanoro opMyBaHHA na-
TOMOrYHOro NpoLecy.

Mig 4ac MHOXWHHOrO NOPIBHAHHSA CTAaTUCTUYHUX
XapaKTepPUCTUK aKTUBHOCTI NPOTEeiHa3 Ta IXHiX iHri-
OiTopiB 6yno Bu3HayeHo, WO KpuTepin Kpackna-
Yonnica BMCOKO 3Ha4yLLMiA 3a TakMMu napameTpa-
MK gk ximasa (H = 9,09; p=0,0280) Ta a-2-MI" (H =
8,61; p=0,0349). Lle nae npaBo cTBepoXyBaTH, LLO
CTaTUCTUYHI XapaKTepPUCTUKN BiOMNOBIAHMX MOKa3HW-
KiB pi3HMX rpyn BiporigHO BiApPI3HAKTLECA MDK CO-
6010, a piBeHb akTMBHOCTI ximasu i a-2-MI" y cupo-
BaTLi KPOBi 3anNeXuTb Bifd, HANEXHOCTI NauieHTiB 4o
Tiel um iHWoT rpynu.

[ns BuM3Ha4veHHs y4vacTi nNpoTeiHa3 Ba30KOHCT-
PUKTOPHOI Ail y (bOopMyBaHHI KapaioBacKynspHUX
nogin 6yno npoBefeHO aHani3 B3aEMO3B'A3KIB MiX
piBHEM 3a3Ha4yeHuX NpoTeiHa3 Ta 4acToTol naTo-
norii cepueBo-CyanHHOI cuctemn. 3rigHo 3 obumc-
NIOBAHHAMM iCHyE B3aEMO3B’SI30K MK MNiABULLLEHNM
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piBHEM XiMa3u Ta HasIBHICTIO AiaCTONIYHOI AUCKYH-
Kuil niBoro wnyHo4ka (X2= 3,89; p=0,049) y aiten
1-of rpynu. Kpim Toro BCTaHOBMEHO, LU0 AaHa na-
Tonorisa gopmyeTbca y 3,8 pasu vacTiwe, HiX y gi-
Ten 6e3 NigBULLIEHHS PIBHA LIbOr0 Ba30KOHCTPUKTO-
py. TakKum YMHOM MOXHa CTBepXyBaTH, L0 BigHO-
CHa KinbKiCTb XBOPUX i3 HAsABHICTIO AiacTonivyHoI au-
cyHKUiT NiBOro WyHoYKa 3pocTae nig yac 36inb-
LWeHHA piBHA XiMa3n B cupoBarTli KpoBi Aiten i3
knacu4yHoto copmoto BJ1. Takox Oyno 3'sscoBaHo
3B'A30K MiX MiABULLEHUM PIBHEM TOHIHY Ta HasiBHIC-
TIO TpMBanoi Taxikapdii (x2 = 4,9; p=0,02), Tak wo y
piten i3 knacudHot copmoto BI1 npu nigBuLLEHO-
MY PiBHi TOHIHY Taxikapgia 3ycTpiyaetbca y 6,9 pa-
3iB YacTille, HiX y Aiten 6e3 niaBULLIEHHS piBHS 3a-
3Ha4YeHol NpoTeiHasu.

BucHoBKu

1. Y piten i3 BpoHxonereHeBow Aucnnasieto
BCT@HOBIIEHO HasiBHWIA gucbanaHc cuctemm npote-
THas3a-iHribiTop npoTteiHas, WO Ha nepLinx eTanax,
BMKOHYHOUM «MNpOrpamMy MpPUPOLAHOro 3axucTy Big
HaaMIpHOI aKTUBHOCTI NMPOTEONi3y», CTBOPIOE CTPY-
KTYpHi (ricTONoriyHi) yMOBM AN noganbLlioro nor-
NMBEeHHs NaTonoriYHOro npoLecy.

2. Y piten i3 knacuyHow ¢opmoro GpoHxornere-
HeBOI Aucnnasii BCTAHOBMEHO 3B'A30K MiXK MiaBu-
LEeHUM piBHEM MNpoTeiHa3 Ba30KOHCTPUKTOPHOI Ail
Ta HasABHICTIO AiacToMYHOT ANCAYHKLUIT NiBoro Lwny-
Houka i TpmBanoi Taxikapaii, wo BigobpaxatTb po-
3BUTOK BA30KOHCTPUKTOPHUX MeXaHi3miB opmy-
BaHHA 1 NpOrpecyBaHHA  KapAioBacCKynApHUX
yCKNnagHeHb.

MepcnekTMBHUM € AOCHIgKEHHS CUCTEMU Mpo-
TeiHasa-iHribiTop npoTeiHas y aiten i3 6poHxonere-

HEBOIO AMCNNAasieto 3 METOL0 NonepeskeHHs BUHK-
KHEHHS KapQioBacKynspHUX YCKNagHeHb, WO Heob-
XiQHO ypaxoByBaTu Mif Yac KNiHiIYHOro MeHeaXMeH-
Ty 3a JaHUM KOHTUHIFEHTOM JiTeMn.
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KntoueBble crnosa: 6poHXonerovHas Avcnnasusi, NpoTenHasbl BA30KOHCTPUKTOPHOTO AEMCTBYUS, KapaAMOBACKYNSIPHBIE OCTIOKHEHWS!, AETH.

B cTatbe npmBeaeHbl pe3ynbTaTtbl aHanms3a ypOBHeIZ npoTenHa3 BaA3OKOHCTPUKTOPHOIoO ,El,eIZCTBI/IFl y ,queﬁ
C pasHbiMK bopMaMmu GpoHxonerovHow aucnnasmu. MNMokasaHo, YTo cUcTeMa NPoTenHasa-uHrMGbuTop npoTe-
MHa3 urpaet CyweCTBeHHYH pOJib B BO3HUKHOBEHUU KapAMOBACKYIAPHbIX OCMOXXHEHWNN npu 6p0onneroq-

HOW AMcnnasun.

Summary
VASOCONSTRICTIVE PROTEINASE ACTIVITY IN CHILDREN WITH BRONCHOPULMONARY DYSPLASIA

Senatorova G.S., Chernenko L. M., Beziazychna N.V.

Key words: bronchopulmonary dysplasia, vasoconstricting proteinase , cardiovascular consequences, children.

The development of the technologies in special nursery care and respiratory support of premature new-
borns has resulted in the decrease of mortality rate along with the increase of prevalence of bronchopulmo-
nary dysplasia (BPD) in children. One of the most important conditions which determine pathologic process-
es in the lungs of newborns is that they develop in one of the most critical period of a child’s life during rear-
rangement of functional systems, first of all, respiration and blood circulation and their gradual maturation.
Over the period of many years bronchopulmonary dysplasia was considered to be a condition which affects
newborns, premature newborns in particular. Subsequently it has been shown that the significance of BPD
falls beyond the scope of neonatology.

Due to close morphofunctional interrelation, obstructive or restrictive changes in chronic diseases of the
respiratory system lead to early disorders of cardiopulmonary ratio, which result in hypoxic pulmonary vaso-
constriction, mechanic narrowing of vessels and obstruction of vascular pulmonary bed, which in its turn re-
sult in pulmonary hypertension and development of chronic cardiac insufficiency. It is critical for the disease
prognosis both in children and in adults.

The aim is to determine the activity of proteinases of vasoconstrictive and adaptogenic action and their
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participation in the development of unfavorable course of bronchopulmonary dysplasia in children.

Materials and methods. 60 children aged from 1 month to 3 years were examined, among them 29 pa-
tients were found to have classical form of BPD (15t group), 16 patients had new form of BPD (2" group), 15
patients had BPD of mature newborns (3 group). Bronchopulmonary dysplasia was diagnosed according to
international classification of diseases 10" edition (code P27.0). Severity criteria were determined according
to classification of clinical forms of bronchopulmonary diseases in children of Russian Respiratory Society
(2009). The development of high-sensitivity (10° — 10-1°g) enzyme method, which was elaborated in State
Institution «L. T. Malaya Institute of Therapy at the Academy of Medical Science of Ukraine» (L. M.
Samokhina, 1997, 2001, 2002, 2004) allowed to study trypsin-inhibitory activity of a-1-inhibitor of proteinases
(TIA a-1-IP) and the activity of proteinases of vasoconstrictive action (non-trypsin-like proteinases (NTLP),
chymase, tonin) and adaptogenic action (calpain) in blood serum, and also of their inhibitors — a-2-
macroglobulin (a-2-MG) and trypsin-inhibitory activity. Statistical processing of the received data was carried
out with the help of statistical package of the program Statistica 7.0.

Results and their discussion. During the analysis of vasoconstrictive proteinases changes in the 1st group
children it was determined that NTLP and tonin activity didn’t significantly differ from the indices in healthy
children (all p>0,05), however chymase activity was definitely more significant in comparison with the control
group (p<0,05). The significant increase in a-2-MG level (p<0,01) against the background of absence of
changes in TIA a-1-IP (p>0,05) activity can be regarded as protection, in particular, from an increase in chy-
mase activity as this inhibitor plays a more important role in chymase inhibition than a-1-1P. The presence of
statistically significant positive correlation relationship between a-2-MG level and activity of tonin (r = + 0,43,
p=0,017) and chymase (r= + 0,78, p=0,0000) against the background of absence of an increase in tonin level
can be indicative of a sufficient role of this inhibitor in down-regulation of the specified vasoconstrictive en-
zyme. An increase in chymase activity in blood serum of children with classic form of BPD demonstrates the
activation of tissue pathway of angiotensin Il formation, which can contribute to the development of vasocon-
strictive mechanisms of formation and progression of cardiovascular complications.

Blood serum of the 2" group children demonstrated a statistically significant increase in only a-2-MG
(p<0,01) level. The increase in a-2-MG activity, absence of an increase in TIA a-1-IP in blood serum of chil-
dren with the new form of BPD, presence of statistically significant positive correlation relationship between
a-2-MG and NTLP (r= + 0,48, p=0,05) and chymase (r= + 0,79, p=0,0002) levels in blood serum leaves open
the possibility of inhibitors participation in down-regulation of excessive proteinase activity.

The 3 group children demonstrated a statistically significant decrease in tonin level (p<0,05), a vasocon-
strictive proteinase which takes part in alternative route of angiotensin Il formation directly of angiotensin,
without substantial changes in the level of inhibitors as compared to the control (all p>0,05). There has also
been determined a statistically significant positive correlation relationship between the activity of chymase
and a-2-MG (r = +0,50; p=0,05) which, against the background of absence of an increase in vasoconstrictive
proteinases activity, can be indicative of a sufficient participation of this inhibitor in down-regulation of vaso-
constrictive enzymes. Besides, there has been detected a statistically significant negative correlation rela-
tionship between the activity of a-2-MG and TIA a-1-IP (r = - 0,53; p=0,05). Such a character of changes in
proteinase inhibitors contributes to proteolysis inhibition, especially with the participation of trypsin-like en-
zymes. That is, in full-term children with BPD a-2-MG inhibits proteolysis in great measure without having to
involve a-1-1P, which is indicative of natural protection of the organism from proteolysis activation. The ab-
sence of an increase in this inhibitor activity reflects a higher possibility of NTLP participation in vasoconstric-
tive effects development. It is confirmed by statistically significant strong positive correlation relationship be-
tween the level of NTLP and the activity of chymase (r = + 0,73; p=0,001),which can suggest that the speci-
fied proteinases were spent on angiotensin Il formation and that the possibility of their synthesis was deplet-
ed and/or tissue vasoconstrictive effects developed and released due to prolonged formation of pathologic
process. Multiple comparison of the statistical characteristics of proteinases and their inhibitors activity de-
termined that Kruskall-Wallis test was highly significant by such indices as chymase (H = 9,09; p=0,0280)
and a-2-MG (H = 8,61; p=0,0349). This provides evidence that statistical characteristics of the corresponding
indices of the different groups fairly differ against each other and chymase and a-2-MG activity level in blood
serum depends on the group to which the patients belong. It is commonly known that BPD outcome can be
influenced by a number of factors, among them is, first of all, immaturity of lung tissue, gestation term and
low body mass at birth in particular. This, in its turn, results in inability of proper spontaneous respiration and
children require long-term artificial lung ventilation. An increase in calpains activity in blood serum of patients
with BPD can be connected with a transition to the development of structural and functional changes in lung
tissue or vessels. Imbalance between proteinases of adaptogenic action and their inhibitors creates condi-
tions for intensification of destructive processes providing other proteinases are involved and this creates
conditions for pathologic process progression. The development of vasoconstrictive mechanisms of the for-
mation and progression of cardiovascular complications in children with BPD can be associated with an in-
creased tonin activity. An increased level of mean pulmonary artery pressure can be considered to be a
manifestation of secondary pulmonary hypertension, which plays an important role in fast development of
cardiovascular complications. The cause of acceleration of cardiovascular disorder development and its pro-
gression in patients with BPD can be conditioned by tissue hypoxia, which promotes activation of vasocon-
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strictive factors and apoptosis which by all means should be considered when planning individual clinical
monitoring for children with BPD.

Conclusion. Children with bronchopulmonary dysplasia have been found to manifest the imbalance of
proteinase-proteinases inhibitor system, which at the first stages, performing the «program of natural protec-
tion from excessive proteolysis activity», creates structural (histologic) conditions for further intensification of
pathologic process. The study of proteinase-proteinases inhibitor system in children with bronchopulmonary
dysplasia is of great potential for preventing complications and unfavorable course, which should be consid-
ered at clinical management of these patients.

YK 616-071+616.12-008.331.1+616.12-009.72+616-056.52+616-002.78
Cepedrok H.M., Bayeba M.O.

POJIb MAPKEPIB CUMTEMHOI IMYHO3AMNAJIbHOI AKTUBALLIL, JIENTUHY

TA ARUNOHEKTUHY Y NEPEBITY ECEHUIAJIbHOI APTEPIAJIbHOI MNMNEPTEH3II
B MNOEAHAHHI 3 ILLEMIYHOKO XBOPOBOIO CEPLIA,

OXXWPIHHSAM TA NOAAIPOIO

[OBHS3 "IsaHo-®PpaHKiBCbKMIA HaLiOHaNbHWUI MeanyHWiA yHiBepcuTeT” M. |BaHO-PpaHKiBCbK. YkpaiHa

[1id criocmepexeHHsIm byrio 90 xeopux, 3 sikux 60 3 eceHyjanbHor Al™ Il cmyneHs i3 cyrnymHboro IXC, OXXUPIHHAM
ma nodazporo ma 30 3 eceHuianbHoro Al Il cmyneHs i3 cynymHboro IXC, 6e3 oxupiHHS ma rnodaegpu. Y xeopux
Ha apmepiaribHy 2inepmeHsito Il cmyrneHsi 8 noeOHaHHI 3 iLieMiYHOK X80POBOI0 Cepusi, OXKUPIHHAM ma r1odagporo,
pigeHb fienmuHy cymmeso 306ifibLuyembCs y MOPIBHSIHHI 3 X80PUMU Ha apmepiaribHy 2iNepmeH3ito 8 NoedHaHHI 3
IXC 3a 8idcymHocmi oxupiHHs ma nodaepu, maka OuHaMmika € napanesnsHa pocmy IMT. Y xeopux 3 KOMOpPbIOHU-
mu cmaHamu (Al IXC, oxupiHHs ma rnodagpa) pieeHb aduUOHEKMUHY cymmeso 3HUXyembcsl. OmpumaHi daHi
3aceidqyromb, WO 3Ha4YeHHs pigHie adurnoHeKmuHy, nernmuHy, iHmepnetkiHy-6 ma CPb moxHa esaxkamu rnpo-
2HOCMUYHUMU YUHHUKaMu KkapdiomemaboniyHo20 pu3uKy, Wo eruearoms Ha repebic apmepiarnbHOI 2inepmeH-
3ii, 3a Hasi8HICMb CyrMymMHbOI iWeMiYHOI X80pobu cepusi, OXKUPIHHS ma rnodazgpu.

KnioyoBi cnoa: apTepianbHa rinepTeHsisl, OXUpiHHA, nogarpa, NenTvH, aaunoHEeKTUH

Poboma € ¢hpaemeHmom KomririekcHoi pobomu kaghedpu eHympiwHboi meduyuHu Ne2 ma medcecmpuHcmea [IBH3 «leaHo-
®paHkiecbKkuli HayioHanbHUl meduyHuUl yHisepcumemy «KniHiko-namoeeHemuyHi ocobnusocmi nepebicy ma nikyeaHHs1 apmepianbHoi
2inepmeH3ii ma iwemiyHoi xeopobu cepus rpu MOedHaHHI iX 3 CynymHiMu 3axe80pto8aHHSIMU 8HYMPILLUHIX opaaHie ma cucmemu Kposi»
(Ne depsxasHoi peecmpauii 0112U003864).

Bctyn CKIepo3oM, a TakoX MpU3BOAUTbL [0 PaHHLOI iH-
Banigm3auii Ta cMepTHOCTI [2].

YNpoaoBX OCTaHHIX POKiB y 3BA3KY i3 36inbLUeH-
HAM KOMOPOGiaHMX i noniMopBigHUX CTaHiB i 3axBo-
ptoBaHb BCe Oinblue yBarm HagaeTbCs BMBYEHHHO
XNpPOBOI TKaHWHW. [loBeaeHo, Lo XMpoBa TKaHUHA
€ He NPOCTO HaA IMLLKOM HEUTPanbLHOro X1py, a LWo

ApTepianbHa rinepteHsia (AlN) 3anuwaeTbes oa-
Hi€l0 3 HanMBaXnuBILLMX Npobnem cyv4acHOi OXOpOHU
340poB’a YKpaiHu, 3 ornsay Ha i nowupeHicTb ce-
pen ocib pi3HMX BIKOBMX KaTeropin i HecnpuaTnMBYy
NPOrHOCTMYHY 3Ha4yLWicTb. B YkpaiHi nowmnpeHictb
Al ctaHoBUTbL 29,6% cepepf xutenis MicT i 36,9% — o
cepep CinbCbKoro HacenpeHHﬂ [6]. B YkpaiHi B 2012 ue OAHa 3 HaWbIMbLUMX EHOOKPUHHMX 3ano3 Op-

. raHiamy, sika Bupobnsie 6ins 10 pi3HUX rOPMOHIB i
Zngcga_pg)l(;)(EéyfAT]bCﬂ 12,3 MItH. XBOPUX 3 AT, 3 HItX B3aEMOJi€ NPakTU4YHO 3 yCiMa opraHamu Ta cucTe-

mMamu [10]. Ha paHmi vac yBara 6aratbox Ao-
CnigHuKiB npukyta [o Toro, wob BCTaHOBUTU
B3aEMO3BA30K LMX TFOPMOHIB i3 pi3HUMM ycknag-
HEHHAMW OXMPIHHSA [2].

AvnosHa TKaHWHa 34aTHa CekpeTyBaTW 3HAYHYy
KinbKiCTb  6iONOriYHO aKTUBHMX PeEYOBUH, cepea
SKUX HaYKOBUWN iHTepec npuBepTarTb aauMoKiHW,
00 sKux BXoOATb npo3anarnbHi umtokiHm (IL-6,IL-1,
TH®-a), aHrioTeH3NHOreH, ropmMoHn (agUNoOHEKTUH,
NenTWH, Pe3NUCTUH Ta iH.). BinbWicTb 3 HMX MatTb
HeraTMBHUIA KapigomeTaboniyHui BNMB, a came
1J1-6 cnpuse yTBopeHHio C-peakTnBHOro Ginka — He-
3anexXHOoro npe AuKTopa cepueBO-CyANHHUX yCKna-
OHeHb [9].

Ceprio3Ho0 MeauMKo-coLlianbHo npobnemoto 3
orns4y Ha 3HadHy MOLUMPEHICTb Ta CXUMbHICTb A0
PO3BUTKY FOCTPUX PELMOUBYIOUMX apTpuTIB, £Ki
npu3BoaATbL 40 TpuBasnol HenpauesgaTHOCTI € no-
parpa. B ocTaHHi poku Big3Ha4aeTbCsl TeHAEHLUist

3a ouiHkamun paxisuis BOOS3 go 2020 poky 2/3
yciel 3axBoptoBaHoCTi Ha Al y CBiTi CTAHOBUTUMYTb
XPOHIYHI HeiHMEKLINHI 3axBOPIOBaHHA — CepLieBo-
CyOVHHA NMaToriorisi, OXXUPIHHSA, LyKpoBui giaber [4].

3rigHo 3 pesynbTatamm PpemiHremMmcbkoro gocni-
DkeHHa cepus (Framingham Heart Study), HasB-
HICTb OXMPIHHS CKOPOYye TpUBaMICTb XWUTTA Ha 6-7
pokiB [3]. MNMowwpeHrictb A" cepen XiHOK i HOMOBIKIB 3
OXMPiHHAM B 2,5 pasu Buwa (38 i 42% BignosigHo ),
HiX y OCi6 3 HopmMarbHo Macoto Tina [10].

B YkpaiHi npobnema oXxupiHHA TeX € JOCUTb aK-
TyanbHOW. Tak, cepea yKkpaiHuiB, O MpaLuooThb,
OXMpiHHA MatoTb 6ina 30%, a HagMipHYy Macy Tina
— KOXeH yeTBepTun. JaHa natonoria npeacrasnsie
Cco00l0 cepro3Hy MeaudHy npobnemy, sika noBs3a-
Ha 3i 3HWKEHHAM SKOCTi Ta TPMBANOCTi XUTTH, TOMY
O YacTo NpoTikae B MOEAHAHHI 3 apTepianbHOL
rinepTeHsieto, gucninigemMieto, KOpOHapHUM aTepo-
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