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III OAO 3 HATIEH H.g OKPEMI4X f EH O TUII O BI4X XAPAKT EpI4 C T I{K A jIttr
OOPMYBAHHg EPOHXIANbHOI ACTMI4 <DI3UIIHOI HAITPY|I4 Y AITEIZ

O JII. A. Inauoea

B poSomi doc.tid:v<:euo 3HaqeHHt dete4iiruoa.o noti"uoprf:istty zeuia GS7-7'l na GSTI,I1 ma uyma4iit eeuy eNOS y
r\op.vyeauui ta5itau,,'r'nri 1pouxits y ditneir, xsopLtx uct 6pouxictrt Hy acm\ly (ti':uuuoi Hanpyzlt. V dimeii is 6pon-
xict"ltbHotu ctcnl\4ot) tpisttuuozo 3ycu-run qacmitue 6ttr6.lt€mb(fr <uyttuoatiil ?enomun zeui.e GSTTI ma GS1'Ml,
noKa3HuKLr Spouxocnas.try uaiauuli y naqieuntie 3 ?.eHonluno-vt GSTTldelMl+. )'xolnuoi dpyzoi'dumunu, xeopoi
ua.6pouxianuny acmily, mpawLflnmbcfl uynta4ii zeuy eNOS

Krnqooi cilo6q; di.mu, 6pouxianuua acm.Ma r[isuuuol Hanp)tzu, ta6itt,uicmo 6pouxie, zeHu arymamioumpaucrPe-
pctu, NO-cunntasu

Introduction. Exercise-inducecl bronchial aslhma is a separate phenotype ofbronchial asthma (BA) thal defines an
exercise-associated transitory obstruction of bronchial tubes, especially decrease of the forced expiration volume

.for I sec. (lEVl) by l0 % and more of an outpltt quantity after the relevanl bronchial proyocation test. -4t the same
time there is not stfficient elucidation oJ the role of genetic component especially GSTTI i GSTMI gene deletions
andior mutational polymovphisn oJ'eNOS gene in dcve lopntent of exerci.se-induced bronchial asthnta in children.
Aim. To study the t,alue of deletion (GSTTI and GSTMI genes) and mutational (eNOS gene) polymorphism in
formation of bronchial tubes lability in children with exerci.ge-induced bronchial asthma lo oplimize individual
nte di o p ro p h1t I ac t ic re c ct mm e ndal i o n s.

Materials ond metltods. During the study there were examined 102 school-aged children with BA in pulnto-al-
lergologp, department of RSCH in Chernovtsy. To verfy the exercise-indttced bronchial asthmu (EIBA) there was
studied an exercise tolerance oJ putients and their bronchial tubes lability in the response to the closed run and
bronchontotor test with inhalation with 200 mkg qf salbutamol. And the receiyed results were represented as a
brottchiul tttbes lability indicator (BTLI, %) and its components - bronchospasm index (BSI, %) and bronchodi-
ldtiott index (BDI, %). 2 clinical groupri were.formed in examination of children. The first (1, main) inclttded 50
schoolchiltlren v,ith EIBA and the comparative one (II group) - 52 children with BA without the signs of exer-
c i s e - incluce d b ronchospasm (EI B S).

Results of research. There was established that the "ruLll" genotype of aforesaid genes is lhree tirnes more often
(1f).0 % against 3,85 %, P.'.0,05)inchildrenwith exercise-indttced bronchial asthmaand mtilations of eNOS gene
/GT. 1'T genot!-pe) tqke place in eyery) seconcl children. There vas detected that the highest bronchospasm indi-
cotors ctre in palients with GSTTldelMl+ (lEC 21,2 % genob)pe , BTLI 35,1 %), and bronchodilation ones - in
children with GSTTI+Mldel genotype (BDI 21,0 %, BTL| 39,3(%). At erercise-inducecl bronchial asthnta the
highest bronchial nbes lahility indicators are in chil&'en without mutation of eNOS gene exactly at the expense of
bronchodilation test ytith salbutamol (BDI 19,8 %, BTLI 10,0 %d.

Conclusions. I'he "ru||" genotype of GSTTI and GSTM|, genes more often takes place in children y,ith exer-
cise-indtrced bronchial asthma and the highest bronchospasm indicators are in patients with GS'I'Tl delAI] + geno-
type. I'he mutations oJ eNOS gene (GT, TT genotypes) take place in every second childwitl.t bronchial asthma but
the gene mutation has no essenlial infuence ofan intensity o/'bronchospasnt at the same time decreasing the results
of bronchomotor test.\ with salbulamol
Keywords. childt'en, exercise-induced bronchial asthma, bronchial tubes lability, glutathione transferase genes,
NO-synlhases

1. Bcryu
3ri4uo ax'rya,rrnoro uapa:i Brl3HaqeHHl, 3anpo-

IIoHoBaHoro y PRACTALL [1], 6pouxia,rrxa acrnaa $i-
slr.rr-roi Hanpyri{ (EA(DH) - qe oxpeuuii eapiaHr 6pouxi-
a,'rsuoi acruu (EA), 3a .{Koro BH3Haqa€Tbc, acoqiiiosaua
: $i:uuHurra HaBaHTaxeHH.{M TpaH3rrropua o6crpyrcrlin
6pouxie, a rrorBa ii y airefi 6ea EA arr3Haqa€rbc, ,K
<6pouxocna:u> uu <6pouxoxoucrpuxqir Si:uunoi na-
npyru) [2, 3]. Epouxocra3M Qi:uvuoi Hanpynt (ECOH)
o6'exrueHo Brr3Haqalorr, rK 3HuxeHHq o6'el,r dtopcoeauo-
ro BlrAr.rxy :a 1c (QOB,) ya 10 o/o i 6insure siA euxiAuoi
BeJrr,rrruHr.l nic:u r ignosiguoro 6ponxol ponoraqiiiuoro

recry [4, 5]. Xoua naii6ilrur qacr]rM rpr.rrepoM EA@H e

iHreHcHsHe ra eiguocuo rpfiBane rpisrlvHe HanpyxeHHr,

AaHoMy 3axBoploBaHHro n,racrueuli l,ry,rrrurpurepHuii
xapaKTep 3arocrpeHl,, rrufi neperaoprce nepe6ir EA y
'rqNqaii [6]. 3rigHo qux aeropir, HacrynHfiMrr nic:rx $i-
3rrrrHoro HaBaHTaxeHH, Tpr{tepaMrr EA tucrynarorb: Me-

reopo:ro niuH i rr Lr H H rrKtl (32,9 %). IPB I q u Brr.rrrrB xoJ.roAy

(22,3%), nunKy pocnuH (19,0o%), eniaepuicy rBaprH
(14,4%), AoMauHboro nnny (11,0 7o), a raxoN eKcno3tr-

{iq rror}oHosoro A}rMy (8,0 %). Bo4uo.rac, ni.qrnep4xeu-
nrira po,ri reueruqsoi KoMnoHeHTtr y po3BtrrKy EA rx
uy,rr,rufraxropHoro 3axBoproBaHHr, € HenooAuHoxi aaHi
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[7, 8], uro, 3or(peMa, npuceaueui BrrBqeHH]o poni Aeneui-
finoro no,'riMop$iavy reHie, axi KoAyrorb axrueuicrr my-
rariou-S-rpaHc$epaa 4,rr nepe6iry BA y aireii t9, 101.

PasoN,r is ruur, cli.q Br.r3Harr.r, u1o naroreHe: rleuo_
runy EAQTI Bce rue easqeHr.rfi HeAocrarHro, uo nporB_
J,rflcrbcr y HeallpirueHrzx nuraHHrrx niaruocrurn ra isln_
giryanisoeaHax niAxoAis 4o nixysauur. loc,ri4xenur
3Har{eHH, 4e,reqifiuoro (reuia GSII, ra GSTM,) ra Myra-
uifiuoro (reuy eNOS) noliuop$i:uy y $opuyuasui aa-
6i,rsuocT i 6pouxis Ao3Borrrrr po:po6uru iuaueiayaniso-
naHi nixyaa,rruo-npoSinaxruuui pexoueuaaqii An.a Aireii,
u1o xeopirorr ua 6pouxia,rrHy acrMy Qi:rzvuoi Hanpyrn.

2. O6rpynrynanna 4ouri4xeuHx.
Epouxia,ruua acrnaa Si:uvnoi uanpyrr.r ar oxpeuufi

t[eHorun 3axBoprcBaHH, BH3Ha€Tbc, ne ycilra gocni4Hrz-
rauu. I{e rorcH}oerbc, rtrM, uto (1) 6pouxocna3M, ruo
aurc,ruxauufi Si:uvHr.rru HaBaHTaxeHHau, a:arari BBaxa-
€Tbc, xapaKTepHolo oco6,rxeicrlo 6pouxianruoi acrMa;
(2) y 6ararrox BlrnaAKax caue xeopi : 6pouxocna:l,ror,r
SieuuHoi Hanpyrr{ He 3Bepra}orr,c, 3a MeAr4qHoro Aono-
Morolo; (3) nraxoplrcroBylorbc, pisHi giarHocravHi xpu-
tepii 6poHxia,rrHoi acrir,tr $iauuuoi Harrpyrrz i rraero4rz
BarBJreHHq 6pouxocnaalry (li:ra.rHoro HanpyNeHur; (4)
MeluKaMeHTrr, ari nraxoprzcroByrorrc.q 4,rx,riryeaunr
6poHxia,rruoi acrMr4 3a3Bllr{afi e e$ercrr.ruHrlMa AJr, [po-
$irarcruxa ra,riryeauur EAOH. yce ue, HareBHo, npu-
380A1116 Ao roro, ruo eiAlrocHo EA@H y AiTei qacrirue
TpanJ'rqerlc, rino,qianuocrr.rxa, six 3aBuueHHrr qacro-
rr.r AaHoro rapiaury 3axBoploBaHHr Ill|. Tar,:a qauu-
uu [12] nicax nposeleHoro KoMnJreKcHoro o6crexeuus
BAOH BLtflBulLl y 23 oh urxo,rxpie, xoqa y 40 o/o z uvx
4iarHo: 6pouxia,rrHoi acrir,rre 6ys ni4cy.rnina. Br.rxopu-
craHH, sxicnux noxa:uuris cniporr,rerpii i vaxcurr.ra,ruroi
nixoeoi ruru4xocri Br{Ar,rxy saNaicrl (DOB, ax xpr.rrepiro
Br.r3HaqeHH, EAOH, Ao3BoJ'runo g6irrrxu'ru vacrory'li nu-
,BreHH, ceper rxKonrpin, axi crpaxgalorb Ha 6pouxia,rr_
Hy acrMy, z 25 o/o to 30 %o i 45 o/o sitnosiauo I I 3].

Xoqa naroreues o6crpyxqii 6pouxin y xBoprzx
Ha EATDH HeAocrarHLo nunueHvil, icHye npunyulenux,
rqo ein 6araro e qoMy 3a6e3neqyer6cq oxoroAxeHH.flM
i encyuynaHusM c,ru:oeoi o6o,ronrcu 6poHxin, uo [pH-
3BoAIITB ,qo lerpaHyJ.rqqii ryuuzx xliruu, s[ei,'rrHeHHs
rrpo3anaJ.rrHr,rx vegi aropie : eo:zuo$i,ria i nogpa:ueuur
ipuraruenl.rx perlenropie [14]. HacavxiHeqr, 4ani nexa-
ai:nr.r 6poHxocra3My Si:uuuoi Hanpyrv npr.r3BoArrb Ao
3an.ueHHq 6ponxie i uos'geaHoi s uuu ix rinepctpuhunr-
,rusoc,i[15, l6].

feneruqsa ocHoBa 6pouxiansnoi acrulr i .raxnx

il xapaxrepHnx oco6-[l.reocrefi xx aronia, aanaleuur, ri-
nepcnpufinxr,rrzeicrs 6pouxie, a raroN runpoxr.rfr cneKTp
xrini.rHrax nporaie n renepiruHifi Llac He BHKJu.rKae cyM-
niein. t{uc,'reHHi or,rqrlr uayroeoi ,rireparyplr 3 uboro
n rrTaH Hf ct4cTeMaTe3yIOTb y, BJIeHH' npo f eHu- KaHAilAa_
rlr ra uogu$ixaropr.r, a raxox ix ,rora,ri:aqii n xpouo-
coMax ra no,rirraopQiru [17, 18]. OcoSnusuii iHrepec e
IrboMy KoHTexcri npegcraB,rlrlorrr raxi <reur.r cxxJrr,Ho-
cri> (reure gosuiuHloro cepeloeuua) ,qK ABa cynepci-
Nreficrea reuin, rqo KoAyrorl 6ilxu r,ryrariou-S-rpaHc-
$epasuoi axrueHocri (GSTTlra GST.\It) eiAoNaux. .sx

eH3rMr.r II Saru qeroxcurarlii xceso6ioruxis. O6rzAna
GST cinaeicraa eiAirpalorb cyrreBy pon6 B saxracri xni-
ruu ei4 oKr.rcHoro crpecy ra roKcr,rqHr.rx xiviuuux pevo-
enH. B o Hr.r 3HeuKoAxyloru pi anouau i.rui e,r exrpo$ i,rrni
peqoBrrHt4, Brurrcqaloqr4 nepexzcui niniAn, AHK, ruera-
6onirN xarexo,rauisin, rrci yroprolorscfl npil norrKo-
,qxeHui xliruH peaKTrrBHr,rMt4 Kr,rcHeBrrM rz paAl.rKanaMr.r.
lleeHr.rii no,riuopSi:u qux neuin, oco6rneo npu n'rpari
xara,riruqHoi axrrlnsocri (ny:rroetail reuorun), uoxe
acoqiroaa'ru : ni4aurqeHoro vyr,rueicrro 4o xceuo6iora-
xie, uo npo.rrBnr€Tr,c, BrrHr4KHeHH.{M a6o uo4rz$ ixaqi.a-
uz pieuux 3axBoproBaH6, B ToMy .ruc,'ri i 6ponxianruoi
acrMr.r. C,ria niAuirr.rrr.r, rqo 3HtlxeHH, AuuaMiqunx no-
r<asHlrxie eenru,raqifiuoi Qyuxqii rereHB y aireii : no-
niuop$i:uou BKa3aHrrx reuie eHgxa.ra€Tscfl y aci nepi-
oAn po3Br4rKy, B roMy qrac,ri i enyrpiruxroyrpo6Ho, rqo,
ii u o e ip H o, 3y M o BJrr e H o pe an i s au i ero p rr 3 14 Ky p o : s r-r rxy r i -
nepcnpufium,rueocri 6pouxie [19]. Bce qe e riHqenol,ry
paxTHKy cnpr4qe po3Br.rrxy 6poHxia,rruoi acruu [20,21)
ra ii $euou.rntv 122, 231 y Aurfl,qii nouy,rquii. Myrauii
reHie NO-cuHTa3 Moxyrr raKox ctrpurrn cxuarHocri
ao EA, ocxilsxr.r Bfi 3Haqalor6 nap ia6e.lluicrs npolyxuii'
NO, uro s rxocri curHa-r;Horo \receH.txepa ea.li.aurli s
pery,rgqilo 6io,roriqsux npouecie. ex.rrcqaloqu i I-CE

124, 251. Bo4Houac. Haqeuicrl .re-reuit-r B reHa\ rjl\.ra-
riou-S-rpaHcrpepa: ra,'a5o rnrauiirnrrit no.rirrop$i:rr
reuy eNOS Moxyrb ei:irpaearr c\m.B\ po.lE \ +,op-
l,rynaHni la6iltsoc'ri 6pouxie ). .tireii. rxr reopir.-.rr .ia
6ponxialruy acrruy Si: nu u oi u anpr rli. -f rr,-.1 i-1,r..3H H F..

rroI npucsrueHa npenct aB-reHa po5or a.

3. Mera po6oru

{ocni4lrrz 3HaqeHH.f, ae,reuil"lsoro 1renie G.-sI_l- :a
GSTMT) ra nayrarlifiHoro (reuy eNOS) no.rirrop$i:rr.. r
Soprrayeanui la6inruocri 6pouxie y airer'r. .xxi reoprr._.rr
Ha 6ponxia,rrHy acrMy $i:ravnoi Hanpyru. ,ti.q onlnri-
saqii inglrsigyaairoeauux,r ircyearruo-npo$ i,,'r axru.r urrx
pexoueH4aqiii.

4. Marepia,ru i nreroqu

finx 4ocxrHeHH, Merr.r po6or[ y rrynlMoaneprcno-
riuHouy ein4inexui OIKJI u. gepuieqi o6creNeuo 102 t:a-
ntru ruxilruoro niny, axi xropirorr ua EA. 3 Naeroro se-
pu$ixauii BAOH BzBqarrr{ nepeHocuuicrr xeoplluu $i-
3r4qH[x HaBaHTaxeHL, a raKox Brr3HaqaJlrl na6i,rrsicru
6poHxie y sianoeiar aa go:oeaHnfi 6irra 6pouxoMorop-
uy npo6y s iHra,'r.ruiero 200 uxr canr6yrauo,ry 126,271.
llpu rlrorray orepxasi pe3ynhraru Br.rpaxanrr y eur,rrqi
noKa3HuKa ,ra6i,rruoc'ri 6pouxie (IfJIE, %) .ra iloro xou-
noHeHrie - ingexcy 6poHxocna:ir,ry (IBC, o/o) ra isaexcy
6pouxolrelxrlii (IEA, %o). flpoeoxauiiluy cniporpa$ i uuy
npo6y : Ao3oBaHr.rM $isuuulru HaBaHTaxeHHqM npoBo-
ALrJru 3a ynosrz ri4taiHv npenaparin, xri laornn lninuru
uecnequ$iuuy pearcrr.reuicu 6pouxie go uenprrraux (4o-
goeaHlril 6ir) 6pouxocna3MoreHHt,tx cruuy,ria.

Ha nhc'rasi o6c.rexenH.s 4irefr c$oplroaaHo 2 Kri-
uivui rpynu. !o nepruoi (1, o*roruoi) yeiiiurnra 50 ruxo-
,rapie is Aiaruo:ou EAOH, a Ao cKr.raAy rpynlr nopiau.rn-
ua (II rpynlt) - 52 xnopux ua EA aireii 6es o:Nar 6poH-
xocra3My tpiszvnoi nanpyru (EC<DH). Cepe4uifi six airefi
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I xliuiunoi rpyna craHoBr.rB 11,2+0,4 (95 % N: 10,3-12,1)
poxy. Cepeg uux 6y,ro 22 giu,tuuxu (44,0 %) ra xror-
qnxie - 28 (56,0 o/o). Y ci,rsctxiii n,ricueeocri lreruxaru
27 ilreir (54,0 %), a y r,Iicr,xux noceneHHrx - 23 xnopux
(46,0 %). Cepegur rprea,ricrs 3axBoproBaHH.rr craHoBLtJla

6,18+0,45 (95 % !I: 5,3-7,1) porcy.

V II x,risiquii rpyni giava'rox 6y,ro 16 (30,8 %),
a x,ronquxie - 36 (69,3 %). Cepeauiii eix xnopux II xni-
nivuoi rpynu craHoBr4B 12,02+0,46 (95 % AI: 11,1-
12,9) porcy. Y ci,rrcsxiii nricueeocri npoNuea,ro 25 4i-
reii (48,1 %o),ay uicrax-27 xnopnx (51,9%). Cepesnr
rpunaricrs 3axBoploBaHHr c.rrarra 6,77*0,55 (95 % ilI:
5,7-7 ,9) poxy. Haee4eui Aarri Aarorl niAcraBu BBaxaru,
uo 3a ocHoBHLIMu KniHi.rHuMr{ xapaKTepHcrnKaMr.r rpy-
nu nopirulHu, cyrreBo ne ei4pirur,rnc.r, a orNe 6y,ru
sicraeruosaHi.

leseruqgi Aoc,riAxenHs rto BuBqeHHro no:rirvop-
ipiar,ry reHis GSTTT, GSTMr ra eNOS npoBoAlrnucb y
ceprurlixoeaHiii,ra6oparopii xa$egpu uo:rexy,rlpnoi re-
H err.rKrr ra 6 iorexsoro rii r{epuieeqrxoro u aqi o uaJ.r bHo-
ro l,uieepcurery iu. IO. @egrroeurra 3 BuKoprrcraHHrM
\1 ero-r) n o.r i rrep a:l no-,r aHqrorosoi pear<uii. Ao cl iaNe H-

Hq npoBe.teHe )' napaneJ'rbHr4x rpyrrax, cSopuonaHr.rx
3a rrprrHurrnorr npocroi nunagroeoi eu6ipxn MeronoM
,,:oc.ri-l-nosrpo"rsr>. O6crexeHHrr npoBoAHr'rocfl y rro-
3anprlcr\ nHorrv nepioei. flponoxauiiiui cniporpa$ivui
npo5rr : -lo3oBaHrr.\r Si:uvnr.rr,I HaBaHTaxeHHrN{ rrpoBo-
-rri.rrrc, ia \ \roBrr si:rriHH npenaparin. qxi nror,ru gNai-

Hrlrrr HecreuuSivul' peaxrueHicrs 6poHxin ro npflMr{x
(ricrauiu) ra HerrprNil.ix (r]o:oeairuri 6ir) 6ponxocna:-
NroreHHux crulry;ria.

5. Pery,rrraru qoc.irigxeuux
3 ypaxyrauHrM AaHux ,rireparypvr uloao yvacri

reHis GSI7, ra GSTM, y pea,ri:aqii oKcr{AarlrBHoro
crpecy B rr4xa,.rbHrrx [r.]rrxax [28]. rusueua qacrora ix
gelerliiluoro noainrop$i:uy y aireii rpyn nopisunuur
(ra6,r. I ).

Ta6tuus, I
t{acrora xou6inaqi ii no:ri uoptf i:u y G STT, ra G ST M t y

aireri x,ri rii.t urix rpyrr nopisuruHr

K"rri-

siqni
rpynu

Ki.ru-
xicrt

xBoprrx

PosnoAi.q reHornnis GSTT, ra GSTMr

Tr+ Mr+ TdelM+ T,+ M,del
T,del
N4,del

D A B A B A B

I rpyla 50 2t 12,0 9 18,0 15 30,0 ) I0,0

ll rpyna 52 28 53,8 7 13.5 l5 28.8 2 3.9

Pq >0.05 >0,05 >0,05 <0.05

llpu.uimxu: A - a6cotrcmua xi,tr,xicmu natlie:umio; B - %o aii)co-
mox cid totct.rauoi xi.taxuLnti nLtilit Hmia

Hanu raxoN 6y,ru aurueui [oKa3HrrKpl ,ra6i,ruuocri
6pouxin y Aireii I xnisiqnoi rpynfl 3aneN(Ho eia le,'reuiii-
uoro noriuop$i:rtay renin GSTII-,ra GST^4 t$afu.2).

Biaoua ponb eHAoreJrianrnoi No-cuura:u y po:-
BltrKy 3ananLuux lpoqecin nuxaJrbHlrx rulaxin, a reu

eNOS l,rae ri4uorueHHa Ao npoAyKuii uonooxcugy ui-
rporeHy y pauuiii rfa:i :ana,renHr, uro npr.r3BortlTb Ao
pe,rarccauii cy.rlr4H Ta :16i,'rrmeHHq ix npoulzx,rueocri, a

TaKox cnpfia€ cxHApoMy <eH'riKaHHr). BHxoA-squ : Llbo-
ro, [peACTaBJ.rqrocq Aorri,rsHHM BHBqurr qacrory Myra-
uiisoro no:rir,ropSi:l,ry.uaHoro reHy B rpynax nopisurrr-
ur (ra6n. 3).

Ta6nuur 2
IlorcasHr.rru na6i,rsuocri 6pouxin y xBopHx Ha EA@H
3a,rexHo rig ge,reqiiiuoro noaiuop$i:nry reuis GSTTr

llptorimxa: * - P.-0,05 eiduocuo GS7"l', r M,-

Ta6,ruus 3
rlacrora reuo:runis eNOS y lireir xniniqHr.rx rpyn

nopieuruur

llptwintxa; ,tl adco,trcmua xi.rrr,xicmt natyieumie; B a% oidco-
tnox eid rt,-utanoi xi.tt'xot mi ntttIictttttic

Pe:y,rsraru aoc,riAxeuul noxagHuxie,qa6inb-
uocri 6ponxiB y Airefi, xBopxx sa 6A@H sa,rexuo ei4
uyraqiii reHy eHlorenia,rrnoi NO cuura:n uanegeui e

ra6n.4.

Ta6:ruq.s ,1

floxagsr.rxu:ra6i:ruuocri 6ponxis y xBopHx ua BA@H
3arrexHo ei4 nryraqiil reuy eNOS (P+m)

llptmimxa; * - P<0,05 ei.duouro zeuomun-t: GG

HaeeAeHi Baure pe3yn6raru o6ynaosz,ru 4oL1i,u-
Hicrr sueqeHnq noxa:HtrKie AiaruocruuHoi uiHHocri oK-
peMux reHorunoBlrx oco6ruBocreii airei y etiqe,leuui
EAOH (ra6,r. 5).

ra GSTM, (P+m)

I-esorrn IEC. % IED\,% |I,TE, %

CSTTr+Mr+ 2t,0+2,14 I 0. l+2, I 6* 3 I . l+3.67

GSTTr-Mr+ 24.2+4.98 t1.2+4.24* 3 5.4+5.64

GSTTr+Ml 18,4+0,9 2t,0t2,7 2 39,3+2,86

GSTTr-Mr- 19.4+1,7 12.8!4.92 32, l+4.83

P >0.05 >0,05

KriHi.rHi
rpynu

Kilrxicl,
xBopnx. n

Porrorirr rerrorunis eNOS

GC CT TT

A B A B A B

I rp1,na 28 l5 53,6 1l 39,3 2 7,14

lI lpyna 22 l0 4i 5 8 36,4 4 t8,2

Pq >0,05 >0 05 <0.05

[-cuorun IEC, % IEA. % IIJIB. %

20;+2.57 19,8+3.49 40.0+3,85

GT 20,1+2,49 fi.7+1.23* I1,3+4.9

TT 21.5+5.5 12.0+1.3 ll5+5 i

P >0,05 >0.05
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leHorhnosi
oco6rugocri

,{iaruocrzuua qiuuicrr, % (95 % nI) B i4noueuur npaenonogi6Hocri

r{y'r,uleicT r Cnequrlriuuicrs
flpornocrzvHa uinnicrr

flognrueHoro
pe3yn6Tary

Heratlreuoro

Pe3Y.rlbTaTY
IIo:arusHoro

pe3ynLTaTy
HerarneHoro

DE3VJILTATV

GSTT,delM + r 8.0 (1 l-27) 86,5 (78-92) 57.1 (i8-74) s r,3 (43-59) 33 0.95
GSTI-,+M del 30.0 (2r+0) 7l,r (61-80) s0.9 (37-64 50,4 (42-59) 04 0.99

eNOS/GG 53,6 (43-64) s4,5 (44-64) 54.1 (44-64) 54,0 (44-64) l8 0.85
eNOS/GT 39.3 (2949) 63,3 (s3-73) 5 r,9 (40-64) sl,2 (41-60) 08 0gs

Ta6,quuq 5
[iaruoc'ruuua qiHHicrb oKpeMax reHornnoBHx xapaKrepil crnx y repu$ixarlii BAoH

6. O6roropeuHr pesy,rsrarin
Auani: pe3yn6TariB AocniAxeHH, qacrorr.r KoM-

6isaqifi nonivropQi:uy GS7'Ttra GSTM,y airefi xni-
ni.trtnx rpyn nopieu.sHH, floKa3aB, ulo npaKTurrHo B

KoxHoi Apyroi At4TuHLt, xBopoi Ha EA, Bt{3HaqaBc, Ae-
neuiiiHr4ii noniMopdi3M reHia GSII, ra GSTM,. Ilptr
u6oMy y l/3 xeopnx I rc:riHi.rHoi rpynu (28,0 o/o) zuzua-
qarvcfl.qeneuii reuy GSTT,, a s aHaroriqsoi qacrrr.t

sireii rpynr.r nopiBHqHHq (32,7 %) - FeHy GSTM,. Ox-
piM rol'o, y xBopux ia rfeuorunou EAOH uaiixe yrpz-
qi qacrirue Br.rrBJrrqBc., (HynboBlrii) reHorr4n BKa3aHHx
reuie ( I 0,0 %o nporu 3,85 %, P<0,05). Ue aae ni4crasu
BBaxarr.r, uto Aeneui, B reHax GSIT, naoNe BrJiltBarrr
Ha Bupa3Hicrb po3Br.rrKy ECOH.

Pesynrraru, uanegeni B Ta6n. 2 4o:no,r*ort eea-
xarrr, rqo ECOH e Haii6inEu Brrpa3Hr.rM y Ai.reii il reuo-
runour GSZ,4{+ oco6aueo e xoN,r6iHaUii s lereqianru reuy
GSTT,(reuorun GSTT,delMi) 3a HarBHocri y xBoprx
sa EAIDH reHorrny GSTM,+ oco6:rueo B KoM6iHauii 3
GSTT,+ (reHorren GSTT,+M,+1 Btr3Haqaerr,cq HaiiMeHrrr
Br.rpaxeH a 6poHxoruorop Ha npo6a ie c a,rr6y'rauofloM, trlo,
Ma6yrb. siao6paxye peMonynruito ailxa,rbHHx rurrxie
[29]. Hasegeue Bxue 4ae ni4craeu BBaxarH, u1o HarB-
uicT r y xBoprx Ha EA<DH reHortrny GSTlzl ,+ cynpoBo-
Axy€Tbc, 3 noreHrliiHr.tM prr314KoM po3Br.rrKy BrlpaxeHoro
ECOH ra c,.la6Koi 6poHxol,roropnoi peaxuii (:a 4auuur.r
IE{), syuoe,reuoi fi lroeipuo}o peMoAynrqielo 6poHxin.

llpu rueveuni .rac.rorrl reHoruniB eNOS y airefi
KniHiqHr.rx rpyn nopiBHflHH, BcraHoBJreHo, ulo B KoxHoi
apyroi Lu'niHr4, xnopoi Ha 6pouxia,rrHy acrMy, : pailrs-
rcrBcq MyraUii reHy eNOS (reuorunu GT TT). lowozu-
rorHl.rfi reHorurr TT saiiqacrirue rpanJ'rrBc, e aireii 6eg
o:sax EC@H, Luo Aae ni4cranu Ane rrpr.rnyueHHs npo
BnrHB MyrarliiiHoro noniuop$i:uy reHy eNOS Ha noKa3-
snxu,ra6i,rssocri 6poHxia.

,{aui orpurvaui npz aueveuHi,ra6inrHocri 6pouxin
y xBoprx sa EA@H 3a,.rexHo si4 layrauiii reuy eNOS nxa-
3ylorr, Ha re, uo Myrarlia reHy eA,.OS cyrreeo He BrrJrrzBa€

Ha Bl,rpa3Hicr6 E C@H, 3MeH [ry]oqu, BoAHoqac, pe3yJ rbrarr.r
6pouxol,roropHoi npo6r.r is c anr6yrar,roJ'roM, Ma6yrb, B H ac-
niAoK HarBHo crj y rurvHr peMoAyrrruii 6pouxin [30].

TaxuM .tuuoN,r, aHani3 reuetuqnoi cxu.rrr,Hocri op-
raui:uy aireii ao :uiu peaxrunuocri 6poHxis, y ui,rovy,
noKa3aB, ulo 6poHxocfla:v r[i:uuHoi nanpyrrz cyrreBo
3pocraB aa niqcyruocri ae,reuift y reai GStMl, rKi no-
qacrlr MoxHa po3rrrAarrz flK rruHHr.lKrz cxnmuocri go
p03Br.rrKy 6pouxia,rruoi o6crpyxuii nicar Sisuvuoro
HaBaHTaxeHHa. Y xaopux na EA@H nupa:uicrs 6pouxo-

ru orop n oi pe arqii nic,r.a i uran.quii ca,r s 6yrauony cyrreBo
3MenrxyBturac-{ 3a HarBHocri e urax reHorr.rfly GSTM,+
rala6o Myrarliri reuy eNOS.

IIpu eurueuui Aiaruocru.rHoi uinHocri oKpeMux
reHoTr.rnoBux xapaKTeptrcrnx y eepu$ixauii EA ecra-
HoBJ.leHo, rrlo J.rurxe eigcyrHicrl y .uHTrzHH eereuiii y reui
GSTMt Moxe po3rurrlatucfl flK cneuu$ivHuli recr 3 Be-

purlixauii EA<DH. Myrauiitnuri no.'riuop$isrr reur a \ ()5.

:rinHo HaeeaeHLIx.faHH\. He ao.ro:ie loirarHb!1rL :H I f -

Ma:rueHicrlo y eepu$irauil 6AOH.
CiriA eiAlrirurrr. uo .'lrue Blfc\THtJT5 fi._-e_

y reui GSTM, nirer{utveana nocrrearLrB\ eip,::r-..-'.
EA@H npu no3r.irHBHo\r\ pe3\-trrari na -.11I:. l.t-.il
HC BIIJII,IBATOLIH HA BI-].C\IH\ NLlC1-T3!-TJ3\ BIF,:,. ]::.--.
HaseHicrn y ,TIHTHHT iHrurrx Haee:eHu\ 3riite iiH:,:t1::
BLIX XapaKTepuCTlrK c) TTe Bo He Bn.tltBLta H3 ]lLraT:3; a E.

niporiauicrl trpu no3rrrrrBsirr i ni:'evsrr\ pe3\,r5Tara\
rasux recrin.

7. BucHosrclr
B peey,rrrari npoBe.teHrrx .toc.ri:xeus rloKa3aHo

3HarreHHfl te,reqiiinoro no.'riuop$i:u1 reHin GSTT ru
GSTMtra uyrauiii reu1, eNOS 1, rfopllyeauHi aa6int-
uocri 6ponxir y aireii, axi xeopircm na 6porxia,rrHy
acruy rpisuuuoi uanpyru. floxa:aHa ueo6xiguicr.r spa-
xyBaHH, reseu.rquoi cxl.ur,socri Ao po3Br4TKy 6pouxi-
a,rr,uoi acrvu Si:r.rvHoi Hanpyru, rlo Ao3Bonur6 po3po-
6uru iugr.rni4yalri:oeaHi niAxogr.r ao npo$i,rarrr.rKrz ra
riryaauH-a uux xBopr4x.

l. Y airefi i: 6pouxia,rrHoro acrMoro Sisa.ruoro
3y cwnnfl .Iacrirtre Br.rrBrs€TLCq <uy,r roezfi > reHorr.rr re-
uia GSTT, ra GSTM,, npurroMy rroKa3Huxr.r 6pouxocna:-
rr,ry uafieuuli y naqieHrie 3 reHorarroM GSTT delM,+

2. Y xoxsoi Apyroi At4rn:au, xsopoi aa 6pouxia,rs-
Hy acrMy, Tpanr'rrlotcq uyraqii reHy eNOS (reHorunu
G7: TT), oAHaK Myrauia reHy ely'OS cymeao He BrrJ'raBa€

ua eupa:xicrt 6pouxocna:My, 3MeHuyroqu, BoAHoLrac,
pe 3yn brarr.r 6p ouxou oropuoi npo6 ia c a,r t6yrarv o.no u.
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