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Ne(0114U0093

Meauko-0uoi0oruyeckasi aianTauus jJeTeil ¢ comaTuyeckoil naroJioruei B

COBPEMECHHBIX YCJI0BUAX

Cpenu 3a06071€Ba€MOCTH B I€JIOM, U JIETCKUX OOJie3HEH B YaCTHOCTH, OpOHXHAlIbHas
actMma (bA) 3aHnMaeT oaHO U3 Beayumx MecT. B MupoBom pelitunre BA sBisercsa oqHuM u3
Ton-20 XpOHMYECKUX COCTOSHMH, a B Bo3pacte 5-14 ner oHa sBisercs ogHoM u3 tom-10
PUYUH, TPUBOSIIIMX K HHBAIMAN3AIIMH eTei [7, 8].

IIpyu n3yueHnn MexaHu3MoB pa3BUTHS DA B mociieHue rofsl IPUCTAIBHBIN HHTEPEC
UCCIIeIOBaTeNe MPUBJIEKAET SHIAOTENNANbHAs JUCPYHKIUS, KOTOpas, OOHAPY)KUBASACH yKe
HAa  paHHUX CTaausX 3aboieBaHMs, YCyryonseT  HapacTaloume AbIXaTeJbH Yo
HEJIOCTATOYHOCTh, TUITOKCEMHUI0O M rurnokcuio TkaHeit [2,4,10]. VYuactue sHpoTemms B
pPEryJaslMU CUCTEMHOIO U JIETOYHOIO COCYIMCTOIO TOHYCAa OCYILECTBIIAETCS IIYTEM
o0Opa3oBaHUsl U BBICBOOOXIEHUS Ba30JUJIATaTOPHBIX U Ba30KOHCTPUKTOPHBIX BELIECTB, B
YaCTHOCTH JHJAOTEIMHA-1 M 3HA0TENINi-3aBUCUMOro pacciabisoniero (akropa — OKcuaa
azora (NO) [4]. Hapymenme wmerabomm3Ma OKCHIAa a30Ta MIPacT BEAYIIYIO pOJIb B
TucQyH KUY SHI0TENHs. BMecTe ¢ TeM, OKCH/I a30Ta UMEeT BaKHOE 3HAUYEHHE B peasln3aliu
MHOTUX mNaroguinonoruuyeckux s¢pdexkroB npu bA, sBisissick OMOIOTMYECKUM MapKepoM
aKTUBHOCTM BOCHAIMTENbHOrO rmpouecca [6]. Kpome 53Toro B  yClIOBUSIX HH3KHAX
koHIeHTpanuii NO croco6cTByeT pa3BuTHIO Th2 -accOrMUpOBaHHOTO OTBETA, a B YCIOBHUSX
BBICOKMX KOHIICHTpaluii - mpuBOAUT K ycwieHuto Thl —oteera [1]. YuuTeiBas KOpOTKHii
HEepHO/JI oJypaciaaa TaHHON MOJIEKYJbI B OKCIIEPUMEHTAIBHBIX U KITMHUYECKUX padoTax A
onieHku obmero cuaTe3a NO MOMydrsIo NIMPOKOEe PACIPOCTPAHEHHE OTIpeIeNIieHHe KOHEUHbIX
METabOIMTOB — HUTPUTOB W HUTPATOB, SBISIONMMUCA YCTOHYMBBIMU KOHEUHBIMU

npoxykramu NO [9].



HecMmotpst Ha ycniexu B U3y4eHUH SHIOTENUATBHON (DYHKIHMH Y OONBHBIX C PA3TUYHON
naroyiorued, (QyHKIMOHAIBHOE COCTOSHUE DSHAOTENUS W PEMOJEIMPOBAHUSA COCYIOB
JBIXaTeNbHBIX MyTe mpu BA ocrtaroTcs AMcKyraOenbHBIMH, 4YTO TpeOyeT AalbHEHIero
W3YYCHUSL.

LeJnb: oIeHUTH POIL METAOOIMTOB OKCHJIA a30Ta B ()OPMUPOBAHUH SHIOTEIUATBHON
muchyHKIMU y AeTed ¢ mepcuctupyromeid BA B mepumomax 00OCTpeHUS W PEMHUCCHH
3a00JIeBaHMUSL.

Marepuaiabl 1 MeToabI: o0cienoBano 58 nereii (31 (53,4%) manpuuk u 27 (46,6%)
JeBOYeK) B Bo3pacte or 6 o 17 ner (cpemHmit Bo3pacT coctaBmi 12,4425 ner) c
NepCUCTUPYIONMM TedeHueM BA, KoTopple HaXoAwIuCh Ha OOCIENOBAaHWUM U JICYCHUU B
nyasMoHosiornueckoMm otaeneHun K303 «XapbKOBCKONH TOPOACKON KIMHUYECKON JEeTKOM
O6onpHuIe Nel6y. JlmarHo3 ycTaHaBIMBadd Ha OCHOBAHWMHM KIMHUKO-aHaMHECTHUYECKHX
JaHHBIX, OMOXMMHYECKNX, WHCTPYMEHTAJIBHBIX HCCIEAOBAHWNA C Yd4eToM TpeOOBaHUH,
perIaMeHTHPOBAHHBIX COOTBETCTBYIOIIMM IpoTokojoM (mpuka3 Ne868 MO3 Vkpaunsl oT
08.10.2013r.). TI'pynmy KOHTpOJiE COCTaBUIM 15 TPaKTHYECKH 3J0POBBIX JIETEH,
COIOCTaBUMBIX IO MOJY U BO3PACTYy.

B 3aBucumoctu ot Tsbkectu TeueHusi BA oOcnemyemble ObLTM pasfeneHbl Ha 3
TPYIIbL B 1 TPyIIy BOIUIM JETH C JIETKUM MEPCUCTUPYIOIMM TeueHueM (N=26), Bo 2 — ¢
cpenHeTspkenbM TeueHreM (N=20 ), B 3 — ¢ TsoKeNbIM TedeHneM 3aboneBanus (N=12 ).

HccnenoBanue TONMHBI KOMILIEKCA MHTUMBI Meaua o01reit connoit aprepun (KUM
OCA) mpoBOIUIN C TTOMOIIBIO YIIBTPA3BYKOBOTO MYMJIEKCHOTO CKAHMPOBAHUS B JMCTaIbHOM
TpeTu oOuiei conHou aptepuu o meroxy Pignolli P. (1986). [list onpenenenus HI0TENNA-
3aBUCHUMOM JMJaTalluy IUIEYEBOM apTepud HCIOJIb30BAIM MAaHXKETOYHYIO Mpoly 110
Celermajer D.S. u coast. (1992). IIpu npoBeneHun qaHHON MPOOBI HOPMATLHOE COCTOSIHHE
9JaCTUYHOCTH COCYAOB MPUHATO CYUTATh MAKCUMAIbHBIA MPUPOCT JUAMETpa IJICUeBOi
aprepun Oonee 10% [8]. OOcnemoBaHue MPOBOIUIOCH C MOMOIIBIO 1K (HPOBOTO
JYIJICPOBCKOTO  YIBTPAa3BYKOBOTO  JuarHoctuyeckoro komrmurekca «Ultima PA» ¢
ucnonb3oBanneM garuuka 10-15 MIu. VYpoBeHb MeTa0OIMTOB OKCHAAa as3ora: S-
HUTPO30THOJNIA  —  CHEKTPO(UIFOOPUMETPUYECKUM  METOJOM, NO2, NO3 -
CHEKTPO POTOMETPUUECKAM METOJIOM C TPUMEHEHWEM peakuuu [pucca ¢ MOMOUIBIO
anaimuzaropa Ouoxummueckoro STAT FAX 303+. BoapHble 00CienOBaHBI B TEPHOJC
000CTpEHUS M PEMHUCCUHU 3a00JICBaHUSI.

CrarucTuueckuil aHaJIn3 IPOBOJUIM C IIOMOIIBIO cTaTucTHdecku X makeToB "EXCELL

FOR WINDOWS" u "STATISTICA 7.0. FOR WINDOWS ". B kauecTBe xapakTepuCTUKU



Ipynnel JUisi INPU3HAKOB C pacIpeneieHUueM, COOTBETCTBYIOLMM 3akoHy [laycca,

MICTIONB30BAIN cpeHee apudmernueckoe 3HadeHue (X ), ero onmo6Ky (S) u crangapTHOE
otkioHenue (S). It BEIOOPOK ¢ pacmpeneeHreM, OTINYHBIM OT HOPMAJIBLHOTO, ONPEACIIsIN
Menuany (Me) u uHTepkBapTHibHUM pasmax (Lq — HwkHME kBaptuib, Uq — BepxHUM
kBapTUiib). [Ipy cpaBHEHMHM MOKa3aTesei, KOTOphIe XapakTepHU30BAJIMCh CpaBHEHHEM Ooee 2
TOYCK, UCMOJb30Baa H kputepuit mucnepcuonHoro anamusa Kpackia-Yommuca (KW H).
YpoBeHb 3HAYMMOCTHU OMPEEIsUIcs ¢ yueToM nomnpaBku boudepponu. g cpaBHeHUS IBYX
HE3aBUCUMBIX BBIOOPOK HCIIOJIB30BAIM Hemapamerpuueckuil U-xputepuii ManHa-YUTHH
(MW). Jlnst cpaBHEHHsS JBYX 3aBHCHMBIX BBIOOPOK HCIIOJIB30BAIN HEMapaMeTPHUECKHMA
kputepuil YunkokcoHa (T). OueHky cBs3M MEXIy pslaMu IOKas3aTelaeil ompelnensin ¢
MOMOIIBIO METOoJ1a paHToBoi Koppensauu CrmpMana (r). YpoBeHb 3HaUMMOCTH OIPEIETISUTH C
yaerom p<0,05.

PesyabTaTrhl. CTaTUCTUYECKH 3HAYMMBIX Pa3IN4Mil MO MOJy He BhIsBICHO (p>0,05).
[IpomomkuTenbHOCTh 3a00ieBaHus Oojiee 5 JeT yame OTMedalach y JETeH C TSDKENbIM
TeueHueM 3aboneanus (p13 = 0,0011, pp-3 = 0,0103).

VY mopasmstoniero 60apmmMHCTBA 00cnenyembix (77,3%, p<0,001) muarHocTmpoBaHa
aieprudeckas ¢gopma BA. Opnnako, y Jereil 1Mo Mepe YBEJIWYEHHS CTENEHH TSHKECTH
YCTaHOBJIEHA TEHACHIIUS K CHUKEHHIO OTHOCUTEIBHOTO KOJIMYECTBA JIeTEH ¢ ajiepTuyecKoit
(dopMoii, U, COOTBETCTBEHHO, YBEJIMUEHHE MAMEHTOB CO CMEIIAHHON (opMOI 3a00seBaHMUs.
VY 64,2% nereli ¢ HauOosiee THKENbIM TEUYEHHEM 3a00JeBaHUs YCTAHOBJIEHA CMEIIAHHAs
dopma BA.

[lpu ananu3e AAHHBIX AJIEPrOJIOTMYECKOTO aHaMHE3a y JeTe BceX TpeX TIpyIIl
BBISBJIEHA COIYTCTBYIOL@AS ajuiepronarosiorus. Y 28,4% NanueHTOB YCTAaHOBJIEH MAarHo3
CC30HHBIM AUIEPTUYCCKU PUHHT, y 7,2% OOCICAOBAaHHBIX - ATONMMYECCKAN JCPMATHT U Y
4,9% nereit — 00a COMYTCTB YIONIME AJUIEPTUUECKIE COCTOSTHHUSL.

Pe3ynbraTel mccienoBaHus ToOKa3aTelned (YHKIMU SHIOTETUS COCYIOB y JAeTei ¢
nepcuctupyroieid BA B neprone o60cTpeHus npeAacTaBiaeHsl B Ta0. 1, B mepuojie peMuccuu
— B Tabm. 2.

Tabauya 1

Ioka3aTesn ¢pyHKIMU IHAOTEIHUA Y AeTel C pa3jMYHOM CTeneHbIO TaxkecTH BA B

nepuoj odocTpenus 3adoaesanus (Me (Lq; UQ)

[Tokazatenu QyHKUINU 1 rpynna 2 rpynna 3 rpymnma KoHnTtpons
SHIOTENHUS (n=26) (n=20) (n=12) (n=15)




% mpupocTa 1uamerpa 7,56 7,12 5,30 19,35
nedeBoi aprepuu Ha 30 (6,62; 9,25) (6,11;7,72) (4,16;5,52) | (17,00; 21,00)
CeK.
KM OCA, mm 1,0 1,0 1,2 0,6
0,9;1,1) 0,8;1,2) (1,1;1,3) (0,5;0,7)
S-HUTPO30THOI, 0,18 0,13 0,11 0,33
MMOJIB/JT (0,13; 0,21) (0,12; 0,16) (0,08; 0,13) (0,28; 0,37)
NO2, 8,28 7,45 6,21 11,48
MKMOJTB/JT (7,11;11,32) | (6,14;12,62) | (5,59;10,96) | (10,86; 12,34)
NO3, 13,68 14,15 9,74 29,21
MKMOJTB/JT (11,54;17,52) | (11,45;19,95) | (9,52; 14,69) | (28,15; 30,55)

Tabnuya 2

IHoka3aTe,iu G yHKUMYU IHAOTEJHA Y IeTeH C Pa3IM4HOM CTeNeHbIO TAKecTH BA B

nepuoa pemuccun 3adonesanns (Me (Lq; Uq)

[lokazarenu GyHKIUU 1 rpynna 2 rpynmna 3 rpymma KouTtpons
SHJIOTETHS (n=26) (n=20) (n=12) (n=15)
% mpupocta  auamMmerpa 10,00 9,00 8,00 19,35
iedeBoit aprepun Ha 30| (8,00; 14,00) | (8,00; 10,00) | (6,00;9,00) | (17,00; 21,00)
CeK.
KVIM OCA, mm 0,9 1,0 1,0 0,6
(0,8;1,0) (0,8;1,0) 0,9; 1,2) (0,5;0,7)
S-HUTPO30THOI, 0,29 0,28 0,21 0,33
MMOJIB/JT (0,27; 0,33) (0,22; 0,30) (0,17;0,24) (0,28; 0,37)
NO2, 11,02 7,65 6,35 11,48
MKMOJIB/JT (9,86; 13,42) | (6,34;12,25) | (5,98;10,86) | (10,86;12,34)
NO3, 21,15 10,77 9,93 29,21
MKMOJIB/JT (20,05; (9,65;12,34) | (9,58; 14,42) | (28,15; 30,55)
28,47)
Bo Bpems nmpoBeneHuss gucnepcuoHHoro aHaimmza KW o cratmctudeckux

XapaKTePUCTUK MTOKA3aTeNIeH COCTOSIHUS (DYHKIIMU YHJOTENUs YCTaHOBJICHO, 4TO Kputepuit H

10 TaKUM IapameTpaM Kak % mpupocTta quamerpa miedeBoit aprepuu Ha 30 cex. (H=38,22,



p=0,0000), KUM OCA (H=31,48, p=0,0000), S-uutposotuona (H=35,67, p=0,0000), NO2
(H=39,51, p=0,0000), NO3 (33,75, p=0,0000) BBICOKO 3HAYUMBIH. ODTO JgaeT IMpPaBO
yTBEPKIaTh, YTO CTATUCTHYECKUE XAPAKTEPUCTHKHA COOTBETCTBYIOIMX IOKa3zaTenen
PA3MYHBIX TPYNI JOCTOBEPHO OTIMYAIOTCS MEXKAY COOOHM, a ypOBEHBb ITHX ITOKa3aTeleh
3aBUCUT OT NPUHAJICKHOCTH NALMEHTA K TOM WIJIM MHOW TPYIIIIE.

[Ipu ouenke % mnpupocra nuamerpa IiedeBod aprepuu Ha 30 cek. ompenenaeHo
CTAaTHUCTUYECKH 3HAYUMOE CHUIKEHHUE €ro B mepuoj 000cTpeHus y OOJIBHBIX BCEX TPYMIl MO
CPaBHEHHIO C JIETBMH TPYIIIBI KOHTPOJIS (COOTBETCTBEHHO pk-1 = 0,0001, pk-2 = 0,0004, pk-3 =
0,0000, rme px — mokazarenu KOHTPOJIBHOW TPYIIBI, P1,23 — MoKazaTenu OonbHBIX 1,2 1 3
rpymm). Hawmbonee BbIpa)keHHbIE M3MEHEHHS BBISBJIEHBI Yy JETE€H C TSOKEIOW CTEIEHBIO
3aboneBanust (P13= 0,0002, p1o= 0,0001). Ilpu aHanm3e AaHHOTO TMOKA3aTeas B IMEPHOJT
PEMHCCHH OTMEYAETCs €r0 JOCTOBEPHOE MOBBIMICHHUE 10 CPABHEHHIO C TIEPUOIOM 000CTPEHUS
(P1osocrp.tpemne. = 0,0001, T=2; Paosoctp-2penuc. = 0,0003, T=2; P3osocrp.3pemnc. = 0,0002, T=2),
OJIHAKO OCTAETCsl JOCTOBEPHO HMXKE HOPMATHBHBIX BEMUYUH (Pi-1pesmc. = 0,0135, Pi-2peruc. =
0,0012, pk-3pemme. = 0,0006).

Tonmmmay KM OCA, 1mo cpaBHEHHIO C KOHTPOJIEM, Yy MAallMEHTOB BCEX TIPYII

PETUCTPHPOBATN JOCTOBEPHO BHIE (CooTBEeTCTBEHHO pk-1 = 00,0000, px2 = 0,0002, pk-3

0,0001). B nepuoae pemuccunu tonumuaa KM OCA noctoBepHO CHUKANACH (D1 o60ctp.-Lpemsic.
0,0011, T=2; p2osoctp.2perc. = 0,0009, T=2; P3osoctp-3pemuc. = 0,0058, T=2), HO B cpaBHEHUH ¢
NOKa3aTeIsAMH TPYIIBl KOHTPOJIA COXPaHsIAaCh IOBBIIIEHHOH (COOTBETCTBEHHO Pk-lpewmc. —
0,0005, pk-2pesuc. = 0,0024, prapevine. = 0,0011).

HccnenoBanue copepkaHusi S-HUTPO30THONA B KPOBH OIPEACTUIO CTATHCTHYECKH
3HAYUMOC CHIDKCHHE €ro YpPOBHsS, IO CPaBHCHHUIO C KOHTPOJIEM, Yy JE€TeH BCEX TPYII
(cootBerctBeHHO pk-1 = 0,0000, py2 = 0,0002, pks = 0,0000). CymiecTBeHHbIE M3MECHCHUS
BBISBIICHBI YK€ IPU JICTKOM TEYCHHHM 3a00JICBaHMs, a y JeTed 3 TpymImbl YpOBEHb S-
HUTPO30THONA ObUT 3HauuTeNbHO cHUXeH (P1-3=0,0005, p;-2=0,0001). Tlpu nporeneHuu
CTAaTHCTHYCCKOW OOpaOOTKHM JIAHHOTO ITOKA3aTelisd B MEPHOJIC PEMHUCCHH YCTAHOBJICHO, YTO
YPOBEHb S-HUTPO30THOJIA HOBBIIIAICS B CPABHEHHH C IIEPUOAOM 000CTPEHUS (P 1060ct.-Ipemuc. =
0,0003, T=2; p2osocmp-2pemmc. = 0,0001, T=2; P3osocp.-3pemmc. = 0,0021, T=2;), HO coxpaHsics
JIOCTOBEPHO HUXKE IOKazaTeneil gerelt rpynmbl KOHTPOIS (Pk-1pewwc.= 0,0000, Properme. =
0,0001, pk-3pewuc. = 0,0005). Taroke ompemeneHO M CTaTHCTHYECKUM 3HAYMMOE CHUIKCHHE
ypoBHeir NO2 u NO3 B KpoBH, IO CPaBHEHHUIO C TPYNIOH KOHTPOJIS (COOTBETCTBEHHO Pk-1=
0,0000, pk-2=0,0001, pk-s = 0,0000; pk-1= 0,0010, pk-> = 0,0008, pk-3 = 0,0022). YcraHoBieHO,

4TO YPOBHH METa0OJIMTOB OKcHaa a3oTa B mepuone pemuccuu nosbimarotes (NO2: Piosocrp.-



tpewnc= 0,0002, T=2; Paosocrp.-2pemuc. = 0,0172, T=2; Paosocrp-3pewnc. = 0,0011, T=2; NO3:
P1o6octp -1pemuc. = 0,0008, T=2; P2o6ocrp.-2pemmc. = 0,0012, T=2; P3o6octp.-3pemmc. = 0,0009; T:2)a
OJIHAKO OCTaloTCsl HUke ueM y aereid rpynnsl KoHTposa (NO2 — Pr-1pevuc. = 0,0005, pr-2pevuc. =
0,0020, pk-3pewmc. = 0,0032; NO3 - 0,0000, Pr2pewc. = 0,0000, Pk-3pevnc. = 0,0000).

O6cy:xxnenue. Camxenue ypoBHeil merabonutoB NO yka3piBatoT Ha aeguiut NO-
3aBUcUMOM (QyHkuuu HHAOTenus. Ha coBpeMeHHOM »JTane ypOBEHb HUTPUTOB KpPOBU
pacieHrBaeTcs Kak npeaukrop aktuBHocTu sHoTenuanbHod NO - currerasoit (ENOS). Oto
yKa3bIBacT Ha BhIpakeHHOe yrHereHue eNOS, cmabyro peakiuio wHaynoensHoi (INO)
cuHTeTa3oi [3].

JloTIOTHUTENBHO MPOBEACHHBIN aHAIN3 KOPPETSIIMOHHBIX CBSA3EH MEX Y YPOBHSIMH S-
HUTPO30THOJIA B CBIBOPOTKE KPOBHU U DHAOTEIMH-3aBUCUMON JHJIATAlMU IIJICYEBON apTEpUH
BBISIBUJI HaJIMYKME JOCTOBEpHOM mpsiMoit cBsu (I = +0,61, p <0,05) y mamuenToB ¢ BA B
nepuojie oboctpeHust. Tarke BBISBICHBI 00paTHBIC KOPPEISIIMOHHBIE CBSI3H S-HUTPO30THOJA,
NO2, NO3 ¢ IgE ceiBopoTku kpoBu (r = -0,56, r =-0,45, r =-0,39 cootBercTBeHHO, p<0,05).
DTO MOXKET OOBSICHITHCS TEM, YTO NMPU HUZKKUX KOHIEHTpAUussXx NO OTHOCHTEIEHO YTHETaeT
npoaykiito IFN-y m IL-2 Thl-knerkamu, He Bimsis Ha cuHTe3 IL-4 Th2-kieTkamu,
obycnaBiuBas Th2 -HampaBiIeHHOCTh HMyHHOTO OoTBeTa [1].

[IpoBeneHHOE wuccenOBaHME IOKa3alno, 4YTO y JeTei, OosnbHbIX BA wumerorcs
NPU3HAKA DSHIOTEIHANbHON JTUCOYHKIIUU YK€ MpPH JIETKOM MEPCUCTUPYIOUIEM TEYEHUU
3a0oneBaHus. YCTAHOBIIEHO, YTO Yy JIETEH CO CPEAHETSHKEIBIM M TSHKCIBIM TEYCHUEM
3a00JeBaHUs YPOBHU KOHEUYHBIX META0OJIUTOB OKCHAA a30Ta COXPAHSAIOTCS CHU)KEHHBIMU U B
TIEPHO]T PEMHUCCHUU.

BoiBoabl. Takum 00pa3oM, ypoBEeHb IHAOTEIUATBHON TUCHYHKIIUUA U TUCPETYISIINU
COCYAWCTOTO TOHYCa 3aBHCHT OT Tepuoja 3a00JCBaHUS W YBEIMYHBACTCS IO Mepe
HapocTaHus TskecTd TedeHUss bA. OTMeueHO, YTO KOHEYHBIC MPOIYKTHl METaOOIUTOB
OKCHJIa a30Ta OCTAIOTCS CHIDKCHHBIMH W B IEPUOJC PEMUCCHH 3a00JICBaHUS, IMPOJIOIIKAS
OKa3bIBAaTh BO3/ICHCTBUE HA CTEHKY COCY/a, MPUBOJI K HAPYIICHUIO €0 TOHYCA, TEM CaMbIM
dopMUpPYsl CTOWKHE W3MEHEHUS B COCYIHCTOH CTCHKE, a CHIDKCHHE WX KOHIICHTPAIMHU
oOycnaBiuBaeT Th2 -HampaBICHHOCTh UMYHHOTO OTBETA, YTO MOJTBEP)KIAACTCS HAIUYHEM
00paTHBIX KOPPEISIIIHOHHBIX CBsi3el ¢ IgE chiBOpoTKH KpoBH. MeTaboauThl OKcHia a3oTa (S-
nutpozotuon, NO2, NO3), a tawke tonumHa KUM OCA wu »3HAOTEIUi-3aBHCHMAs
JUIaTalys IJIEYeBOM  apTepud MOTYT HCIOJB30BaThCsl KaK MapKepbl BBISBICHUS
SHAOTENUANBHON MChYHKINY Yy IeTell ¢ OpOH XHaIbHON aCTMOM.

ABTOPBI 3a5BJISIOT 00 OTCYTCTBUHM KOH(QUIN KTOB HHTEPECOB.
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Ponb MeTa001MTOB OKCHAA 230Ta B ()OPMHPOBAHHUH IHAOTEINATBHOM

AUCP YHKIUH Y IeTel ¢ NepcucTH Py e 0 pPOHXHAJIbHONH aCTMOM

Onunen 10.B., Bacuabuenko 10.B.

Pe3ome. OGcrenoBano 58 mammeHTOB B Bo3pacte oT 6 g0 17 jer, crpamaroimmx
MEePCUCTUPYIONIEH OpOHXUATBHOW acTMOW B TEPHOIBI OOOCTPEHUS M PEMUCCUH
3a00j1eBaHus, a Talkke 15 MpakTUYecKu 3A0POBBIX JETEH TPYIIbI KOHTPOJS C LETbI0
OLICHKA pOJM METAa0OJIMTOB OKcHUJa a30Ta B (OPMHUPOBAHUU IHIOTEIMAIBHOM
muchynkuuu. Onpenensyii ypoBHU METa0OJMTOB OKCHIAa a3oTa (S-HUTPO30THOIA,
NO2, NO3) B CbBOPOTKE KpOBHM, TOJIMHY KOMIUIEKCA HWHTHUMBI-MEINA
YABTPA3BYKOBBIM JIYINIEKCHBIM CKaHUPOBAHUEM, SHJIOTEIHMI-3aBUCUMYIO JHJIATALIHIO
MJICYEBON apTEepUU C IMOMOMIBI0 MaHXXETOYHOM MpoObl. YCTaHOBJIEHO CHM)KEHUE
YpOBHE MeTabOMMTOB OKCHJA a30Ta, CHUKEHUE IHAOTENUN-3aBUCUMON HIaTallU
TUICYEBOW apTEpUH, YTONIIEHUE KOMIUIEKCa HHTUMBI-MEna B Iepruoa o0ocTpeHus. B
JUHAMUKE YCTAaHOBJIEHO JIOCTOBEPHOE TOBBLIIICHHE YpPOBHEW MeTabOIMTOB OKCHIA
a30Ta ¥ DHJIOTENIMM-3aBUCHMOW JUJAaTalldM IUIEYEBOW apTEpUH 110 CPAaBHEHUIO C
MeproJIOM O00OCTPEHHS, OJJHAKO JaHHBIE IMOKA3aTENU OCTAIOTCS HUXKE B CPABHEHHH C
NoKa3aTeasiMH KOHTPOJBHOM TpYIIbl, YTO CBUJETEIBCTBYET O HAIMYUM CTOMKUX
U3MEHEHUI B COCYAUCTON CTEHKE.

KuroueBble ci1oBa: MeTabOIMTHI OKCH/IA a30Ta, SHI0TENUaIbHAs JUC QYH KU, JETHU.

Ponb meTtalouitTiB okcuay asotry B ¢opMyBaHHI eHIOTe iaJbHOI Auch yHKUIT y
AiTeH 3 MePCUCTYI04010 0 POHXIATbHOK0 ACTMOI0

Omunensn 10.B., Bacuabuenko 10.B.

Pe3tome. OOctexxeno 58 marieHta BIKOM Big 6 10 17 POKIB 3 NEPCHUCTYIOUOIO
OpOHXIaJTPHOIO aCTMOIO B IEPIOAM 3aroCTPEHHS Ta peMicii 3axBoproBaHHs, Ta 15
MPAKTUYHO 30POBUX JIITEH TPYMH KOHTPOIIO 3 METOIO OI[IHKM pOJIi METaboNIITiB
OKCHY a30Ty B (hOpMyBaHHI €HIOTENiaIbHOT MTUCYHKII y IITeH 3 MEPCUCTYIOYOI0
BA. Busnauanu piBHiI MeTabomniTiB okcuay azoty (S-airposotiony, NO2, NO3) B
CHUPOBATIIi KPOBIL, TOBIIMHY KOMIIJIEKCY HTHUMHU-MEia YIbTPa3BYKOBUM JIYILIEKCHUM
CKaHyBaHHSM, CHJOTENI-3aIeKHY AWJIATalll0 TUIEYOBOI apTepii 3a JOMOMOTOIO
MaH>KE€TOYHOI MpoOu. BcTaHOBIEHO 3HMIKEHHS PIBHIB METa0OJITIB OKCHUIY a3oTy,
3HIDKCHHS €HJI0TEIIH -3aIe)KHOI TUIIaTall ii Ie90BO1 apTepii, MOTOBIIEHHS KOMITJIEKCY
IHTUMHU-Me/lia B IMEpioJ 3arocTpeHHs. B 1uHamilli BCTaHOBJIEHO JOCTOBIpHE

MIBUIICHHS PIBHIB META0OJITIB OKCHUIY a30Ty 1 €HJOTEeNi-3aJeKHOl auiaTarii



IJIEYOBOI apTepii B MOPIBHAHHI 3 MEPIiOJIOM 3aroCTpeHHs, MPOTe JaHi MOKA3HUKU
3aIMINAIOTBCS HUKUYMMHU B TOPIBHSAHHI 3 MOKa3HUKAMH TPYIMU KOHTPOJIO, IO CBITYUTH
PO HasIBHICTH CTIMKUX 3MIH B CyIUHHINA CTIHIIL

KuarouoBgi cjioBa: MeTabosiTu OKCHUTy a30TY, €HA0TE aIbHa TUC (PYHKIT i1, JITH.

The role of nitric oxide metabolites in the formation of endothelial dysfunction in
children with persistent bronchial asthma

Odinets Yu.V., Vasilchenko Y.V.

Summary. 58 children suffering from persistent bronchial asthma in the period of
exacerbation and remission of disease and 15 healthy children of control group have
been examined. The metabolites of nitric oxide levels such as S-nitrozothiol, NO2,
NO3 have been defined. The vascular endothelial function was investigated with
intima-media complex of the common carotid artery (IMC CCA) and endothelium-
dependent dilation status of the brachial artery . It showed a reduction in the levels of
nitric oxide metabolites and endothelium-dependent dilation of the brachial artery
intima-media in the period of exacerbation. Significant increase in the levels of nitric
oxide metabolites and endothelium-dependent dilation of the brachial artery compared
with the period of exacerbation, but these figures are still lower in comparison with
the control group, which indicates the presence of persistent changes in the vascular
wall.

Keywords: metabolites of nitric oxide, endothelial dysfunction, children.
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THE ROLE OF NITRIC OXIDE METABOLITES IN THE FORMATION OF
ENDOTHELIAL DYSFUNCTION IN CHILDREN WITH PERSISTENT
BRONCHIAL ASTHMA

Odinets Yu.V., Vasilchenko Y.V.

Kharkiv National Medical University, Department of pediatrics Ne2

Kharkiv Ukraine

Bronchial asthma (BA) is considered to be the most widespread chronic condition among
children, and remains a global problem of health protection. It is among the top 20 chronic
conditions for global ranking of disability-adjusted life years in children; in the mid-childhood
ages 5-14 years it is among the top 10 causes. The endothelium plays an important role in the
pathology of various organs and systems, takes part in angiogenesis and regulates vascular
tone. Endothelial function status and its participation in the pathological process is of spesial
interest in the course of bronchial asthma.

Goal: to evaluate the role of metabolites of nitric oxide levels in the formation of endothelial
dysfunction in children with persistent bronchial asthma at the period of exacerbations and
remission.

Materials and methods: 58 children (31 boys and 27 girls) at the age of 6-17 years with
persistent bronchial asthma in exacerbation and remission period were examined. Among
them 26 patients with mild persistent BA (1% group), 20 patients with moderate persistent (2"
group) and 12 patients with severe persistent (3" group). 15 healthy children were served as
the controls. The serum levels of S-nitrosothiols, NO2, NO3 were determined
spectrophotometrically.. The ultrasound assessment of endothelium-dependent flow-mediated
dilation of the brachial artery and calculation of percentage increase in brachial artery
diameter (FMD%) (D.S. Celermajer et al., 1992) were carried out. Intima media complex
thickness of common carotid artery (IMC CCA) was detected applying duplex sonography in
the distal third of the common carotid artery according to the method of Pignolli P. (1986).
Statistical analysis was performed with "EXCELL FOR WINDOWS"and "STATISTICA 7.0.
FOR WINDOWS". Non-parametric variables are given as median (interquartile range). While
comparing values which were characterized by comparison of more than 2 points Kruskal-
Wallis H-test dispersion analysis was applied. Differences between groups were tested using
Mann-Whitney test. To compare two dependent samples non-parametric Wilcoxon test was
used.

Results: The index of FMD% were significantly diminished in the patients of the 1%, 2" and

39 groups in exacerbation, compared with controls (respectively 7,56(6,62; 9,25)%,



7,12(6,11; 7,72)% and 5,30(4,16; 5,52) compared 19,35(17,00; 21,00) %, p<0,001). It was
significantly diminished in the patients of the 3™ group (p1-3 = 0,0002, ps., = 0,0001). The
index of FMD% stayed lower in the patients of all groups in remission, compared with
controls (pc-1 = 0,0135, pe-2 = 0,0012, pc.3 = 0,0006). The serum S-nitrosothiol levels were
significantly diminished in exacerbation in the patients of the 1% (0,18 (0,13; 0,21)) mmol/l; in
the patients of the 2" (0,13 (0,12; 0,16)) mmol/l and in the patients of the 3" (0,11 (0,08;
0,11)) mmol/l, and were significantly diminished in remission in the patients of the 1%
(0,29(0,27; 0,33)) mmol/I; in the patients of the 2" (0,28 (0,22; 0,30)) mmol/I and in the
patients of the 3 (0,21 (0,17; 0,24) mmol/l, compared with controls 0,33 (0,28; 0,37))
mmol/l, p <0,001. It was significantly diminished in the patients of the 3" group (p13 =
0,0005, p1-2 = 0,0001). The analysis of S-nitrosothiol level in blood serum of children
suffering from BA at different disease periods demonstrated that at remission period this
value remains lower than regulatory values (p<0,001), however compared with exacerbation
period it is significantly increase in patients of the 1%, 2" and 3™ groups (p=0.0003, T=2.00;
p=0.0001, T=2.00; p=0.0021, T=2.00, respectively). The serum NO2 levels were significantly
diminished in the patients of the 1% , 2" and 3™ groups in exacerbation, compared with
controls (respectively 8,28(7,11; 11,32) mkmol/l, 7,45(6,14; 12,62) mkmol/l and 6,21 (5,59;
10,96) mkmol/l compared 11,48 (10,86; 12,34) mkmol/l, p<0,001). The serum NO3 lewvels
were significantly diminished in exacerbation in the patients of the 1% (13,68 (11,54;17,52))
mkmol/l, in the patients of the 2" (14,15 (11,45;19,95)) mkmol/l and in the patients of the 3"
(9,74 (9,52; 14,69)) mkmol/l, compared with controls 29,21 (28,15; 30,55)) mkmol/l, p
<0,001. The serum NO2 and NO3 lewvels stayed lower in the patients of all groups in
remission, compared with controls (p<0,001).

While detecting the thickness of IMC CCA, children of the 1%, 2" and 3" groups were
reported to have significant increase of the given value 1,0 (0,9; 1,1) mm; 1.0 (0,8; 1,2) mm;
1.2(1,1; 1,3) mm, respectively, compared with values of control group — 0.6 (0.5; 0.7) mm,
p<0.001). After analysis of statistical characteristics of multiple comparison of the index of
FMD% (H=38,22, p=0,0000), the thickness of IMC CCA (H=31,48, p=0,0000),the serum S-
nitrosothiol level (H=35,67, p=0,0000), the serum NO2 level (H=39,51, p=0,0000), the serum
NO3 level (33,75, p=0,0000) of children suffering from BA it was reported that Kruskal-
Wallis H-test was highly significant. It allows confirming that statistical characteristics of
different groups significantly differ from one another, and its level depends on patient’s

belonging to this or that group (that is the disease severity). The correlation between levels of



S-nitrosothiol, NO2, NO3 and IgE in the patients (respectively r =-0,56, r =-0,45, r=-0,39, p
<0,05) was determined.

Summary: endothelial dysfunction in children with BA were determined in the exacerbation
and remission. Degree of endothelial dysfunction depends on the severity of the disease. It
showed a reduction in the levels of nitric oxide metabolites and endothelium-dependent
dilation of the brachial artery intima-media in the period of exacerbation. Significant increase
in the levels of nitric oxide metabolites and endothelium-dependent dilation of the brachial
artery compared with the period of exacerbation, but these figures are still lower in
comparison with the control group, which indicates the presence of persistent changes in the

vascular wall.



