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Pesrome. Y craTTi MpoaHa i30BAHO MOKA-
3HHKH TAPCOigHOrO crarycy, NO-cHHTa3HOi cHc-
TEMH, BMICT CCJICHY B CPUTPOLIUTAX, LIUTOMOAIO-

SCHPMEANIE T4 B T kOG0 =AECro Ay
Hoay i cenmeHy. BUABICHO, IO TTPH AOAATKOBOMY
O0OMEXKEHHI TOCTYIUICHHS O OPTaHi3My CENCHY Y
TBapUH 13 TIHOTHPECOITHOW ANCHYHKLIED HA Tl
HiomHOl aenpuBaiii PO3BUBAKOTHCA OLTBII BUpa-
JKCHI 3MIHH THPEOIAHOTO cTaTtycy. Po3BHTOK rino-
THpPEOiaHOT TUCPYHKIII CYNMPOBOMIKYETBCSA MPHUT-
HiueHHssM NO-CHHTa3HOI CHCTEMH Y MIOKapAl Ta
neuiHmi. Jokpema, akruBHICTE NOS v Miokapai
mypiB 13 KOMOIHOBaHMM JAe(iLUTOM MIKpoereMe-
HTIB 3HU3MUMach Ha 52,6 % (p1,<0,05), iNOS - Ha
61,1 % (p12<0,05) ta cNOS - nHa 43,2 % (p.
»<0,05) moa0 aHAIOTIYHUX MOKA3HUKIB Y TBAPUH
13 MoHOASHhIUTOM HOAY. AHAJOrIYHA TCHACHIIIS
criocTepiranace y nedinimi: aktuHicte NOS 3Hu-
sumack Ha 30,7% (p12<0,05), iINOS - Ha 26,3%
(p12<0,05) ta cNOS - 42.3% (p12<0,05) momo
JaHUX 3a yMOB Homoaedinuty. BussicH! 3MiHK
NO-cuHTa3HOI CHCTEMH MOXKYTh BHCTYIIATH OJHI-
€10 13 META0OMIYHUX JIAHOK MATOreHe3y KOMOopOi-
JTHOI TIATOJI0r1] 3 OOKY CEpPILIECBO-CYAMHHOI Ta rema-
TO-OLTiapHOI CHCTEM Ha Tl MOPYLICHHS THPEOix-
HOTO FOMCOCTA3Yy.

Karouosi cioBa: rinorupeoigna aucdy-
HKIsL, WomHa aenpusais, aedinur ceneny, NO-
CHHTa3Ha CHCTEMa, CEPLEBO-CYAHMHHA CHCTEMA,
renaro-oimapHa CHCTEMA.

Beryn. BuBucHHS MexaHI3MIB PO3BUTKY
THPCOITHOI MATONOTIi 3aTUIIAETBCS AKTYATbHOIO
mpo0eMOr0  (i3i0orii CHIOKPUHHOI CHCTEMHU.
KpiMm HexocTaTHBROrO HAAXOMKECHHS 0 OPraHiaMy
WOy, 3YMOBIIOBATH 3HIDKCHHS (DYHKLIOHATBHOI
CIPOMOKHOCTI LIUTONOAIOHOI 321031 MOXKE IMO-
PYLICHHS TPaHCHOPTY Ta opraxidikanii Hoguis,
BIUTMB IHIIUX CTPYMOTCHHUX T'COXIMIYHHX YHH-
HUKIB, 3a0pyIHCHHS JOBKULIS PAAIOHYKIIAAMH,
MCAMKAMCHTO3HI HABAHTAXKCHHST HA OPraHi3M,
HCIOCTATHICTh IHINMX CCCHIIMHUX CIICMCHTIB,
30KpeMa, ceneny [1-3]. Sk kodaxrop BiH BXOAUTH
0 ckiaaay (pepMeHTIB HOATHPOHIH-5-AeHOoANHAZH
(kaTamizye BIOIICIUICHHS HOMY Bl THPOKCHHY - T4

Ta YTBOPCHHSA TPHUHOATHPOHIHY - T3), TIyTaTiOH-
mepokcuaasu - [Tl (3abesneuye 3aXUCT HEHACH-
YCHUX JKHUPHUX Kucaor (ocdomimiaie MeMOpaH
KJITHH BiA M1i TOKCUYHHUX MPOAYKTIB JIMOMEPOK-
cHzamii Ta BUBCIACHHS BLIPHUX PATUKAIIB 13 Op-
raizmy, crabigi3ye TCHCTHIHHN amapat KIITHH).
3B’s13aHUI 3 KIITHHAMH CHIOTCNMIIO CYAMH CENe-
Honpotrein SePP BusBIsie aHTHOKCHIAHTHI BJaC-
THUBOCTI, 1HTMOYIOUH VTBOPCHHS MEPOKCHHITPHUTY.
Iam cenenomporeinn (cGPx, PHGPx, TrxR;;)
OepyTh YUACTh B aHTHOKCHIAHTHOMY 3aXHCTI Ta
perymsuii mepeaayl BHYTPIIIHBOKIITHHHHUX CHT-
Hamis [4, 5]. KomGinoBanuii aedinur iogy Tta
CEeNICHY MOKE TMOTCHLIIOBATH HETATHBHUH BILTHB
Ha OPraHi3M KO>KHOT'O 13 MIKPOCIEMCEHTIB, 30Kpe-
Ma, CYIPOBOMKYBATHCH BHPLKCHHMH 3MiHAMU

FACYBAHAN 3VIK Y CUCTEML CRCHAY A32TY, sK4i ©
BXJIUBHM MOJYJISITOPOM JKUTTEBO BAXKIHBHUX
¢dyHKUil opranizmy. Bigomo, mo HiTpHUT-i10H BU-
SIBJISIE TEIATOMPOTSKTOPHY 1H0, BOIOAIE AHTHUOK-
CHIAHTHUMH Ta NPOTHU3ANATBHUMH BJIACTHBOCTSI-
MH, € MOTYKHHM Ba30JHILITATOPOM, PETVIIOE
(YHKLIOHATBHY AaKTUBHICTh 0aratboX PeLEHTO-
piB, BUBLIBHEHHS HEHPOTPAHCMITEPIB 1 TIepeaady
HEPBOBOrO 30VIKCHHA, BIUIMBaE Ha peakuii da-
rouuTosy [6, 7]. Y Tol ke yac 3MIHH MOKA3HUKIB
NO-cuHTa3HOI CHCTEMH 32 YMOB THPEOITHOI ma-
TOJIOT1i JOBOII CYNECPEUIHBI.

AKTYaJlbHICTh JOCITIIPKCHHS 3YMOBJICHA
3POCTaHHSIM 3aXBOPIOBAHb IUTOMOIIOHOI 32,1031
HE3AJICKHO BiA PErioHy 300HOI eHAeMil, BUCOKOIO
HMOBIpHICTIO (OPMYBaHHSI KOMOiIHOBaHOro nedi-
LOUTY MIKPOCIEMCHTIB, IO MOXKE MOTCHLIIOBATH
MATOreHe3 TIMOTHPEO3Y Ta PO3BUTOK KOMOPOLIHOI
narojorii [8-12].

Mera gocaigskeHHss. BupueHHdS mokas-
HuKiB NO-cHHTA3HOI CHCTEMH MiOKapia Ta Iedi-
HKH WIypiB 13 TINOTHPCOIAHOK AUCHYHKIIED
(I'1) 3a yMOB MIKPOSIEMEHTHOTO AUCOATAHCY .

00’ext i meroau aocaigkenns. Joci-
JKCHHST TIPpoBoAmM Ha 60 CTaTeBO3PLINX HIypax-
camugx Macorw 150-180 r. Teapunu Oyau po3mi-
acHi Ha ABi gocmigai rpyou: 1-mma (I, n=30) -
uypu 13 I'J] Ha tmi gediuury #oxy, 2-ra (I's.
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n=30) - mypu 13 ['/] 32 yMOB KOMOiHOBaHOrO Ac-
¢inuty Hoxy Ta cemeny. I'Jl moxmemoBanu mums-
XOM YTPHUMAHHS TBAPHUH HA HOM0AShIUTHIN AieTi
[13]. HedimuT ceneHy BiATBOPIOBAIH 3aTyYCHHIM
10 6a30Boi mieTy 30anaHcoBaHOroO ceneHoaedinm-
THOTO PaLliOHY 13 HATYPaIbHUX IHTpeAieHTIB [14].
Jns mopiBHSHHS aHANOTIYHI MOKA3HHUKH BH3HAYA-
mu v 30 iHTAKTHUX TBapUH (KOHTPOIbHA TPYIA),
SAKUX YTPUMYBAIH B YMOBaxX CTAaHZAPTHOIO Xap-
YOBOrO PallioHy, 3BUYAHHOTO TEMIIEPATYPHOTO Ta
CBITJIOBOTO PE:KHUMY BIBAPIFO.

EBTanasiio 301MCHIOBAIM LIJIIXOM JEKalTi-
Tamii myg keraminoBuM 3HeuyaeHHSM (100 mr/kr
MacH Tina). Y TPUMaHHS, BUTOJOBYBAHHS Ta €BTaA-
Ha3isg BIAMOBIAAIN YUHHUM MIKHAPOAHUM BHUMO-
raMm IoJ0 C'YMAaHHOTO BIAHOIICHHS 1O TBAapPHUH 1
3arabHONPUIHATHM HALIOHATBHUM HOpMaMm Oio-
etuxu (CtpacOypr, 1986; Kuis, 2001).

TupeoinHuii cTaTyc TBAPUH OLIHIOBAIU 32
BMICTOM V CHPOBATLI KPOB1 THPCOIAHUX FOPMOHIB
(BimpHEX TpuHoATHPOHIHY - fT; Ta THpOKCHHY -
fT,, Tupeorpomnoro ropmony aacHorimodiza —
TTI), #iony B ceui. BMICT ceneHy BU3HAYAIH B
CPUTPOLIUTAX, TKAHWHAX IMUTOMOIIOHOI 345103,
Miokapaa Ta medinku, CHCTEMY OKCHAY a3oTy
XapakTepu3yBanu 3a aktuBHicTIO NO-cHHTa3:
saranpaoi (NOS), wxoncrutytuBhoi (cNOS) Ta
iHayuodeapHoi (INOS) y Miokapai Ta MeHiHII.

CrarucTHyHMN aHATI3 BUKOHYBAIU 3 BH-
KOPUCTAHHIM CYYACHHUX KOMIT IOTCPHHX HPOrpam
(Statistic Soft 7,0). Jlas xoxHOi 3 BUOIpOK mepe-
BIPSTH YU € HOPMAJIBHUM PO3MOILT AOCHTIIKYBa-
HOTO MOKA3HHKA, 3acTocoByoun kputepiit Lllarmi-
po-Binka. 3a mpuMm kpuTepieM BH3HAYATH YU PO3-
oI JaHuxX BUOIPOK Bigmosigae posnoaiuty [ay-
ca. Y BUNAAKY [ABOX HOPMAIBHUX PO3MOILIIB
MEPEBIPSATH  PIBHICTh T'CHEPATBHUX JTUCHEPCil,
3acTOCOBYIOUM Kputepili JleBeHa, micist 4oro mo-
PIBHIOBATH BUOIPKH 32 JOMOMOTOK t-KPHUTEPIIO
Crerozenra. CTaTHCTHYHO 3HAYYIIOK BBAXKAIH
pizauuro mpu p<0,05.

PesynbraTtu gocaigikeHHss Tta ix 00ro-
BOpPEHHsI. Y PE3vIbTarTi MPOBEACHOTO JA0-
CNI/PKCHHS BCTAHOBJICHO 3MCHINCHHS BMICTY TH-
PCOiTHUX TOPMOHIB Y CHpPOBATLi KPoBl mypis 1-i
mpocaiauoi rpymu: f15 - Ha 64,8% (p<0,001), fT, -
36,4% (p<0,05) moxo kouTporo (Tabdm. 1).

HonatkoBe OOMEKEHHSI MOCTYILICHHS [0
oprasizmy ceneHy y tBapus 13 I'J] Ha T HomHOl
JenpuBanii CYNpPOBOMKYBAJIOCH OIMBIN BUpPaXe-
HUMU 3MIHAMH TOKA3HUKIB THPEOiTHOTO CTATYCY,
PO IO CBIAYUTH CYTTEBE 3OUTBLICHHS BMICTY
TTT (v 2.4 paza, p<0,01), amenmenns smicty {13
(ma 74,4%, p<0,001), fT, (Ha 54,63%, p<0,03) y
cupoBaTil KpoBl Ta 3HmwkeHHs iHAeKca fT5/fT, Ha
43,5% (p<0,05) moao aHATOTIYHUX MOKA3ZHHUKIB V
TBapHH KOHTPOJBHOI rpynu (Tabdm. 1).
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Tabauns 1
Ioxka3HukH THPEOinHOI CHCTEMH IOYypIB i3
rinoTHPeoinHO0 AHC(PYHKIIE 3a YMOB iog0-
aedinuty, komOiHOBaHOrO AediuuTy ioay Ta
ceseny (M+m)

. . | Bumpau | ...
Binpauit i lupeorpo .
Jocmiai TPHIOLT THUPOKC fT5/fT Hoﬂ. B
T HPOHIH Ui TOPMOH CCul,
PYIL gy, (T (TTD), | * | sxr/n
[IMOJIB/TT 4% MMO/1
[IMOJIB/ 1T
f;aﬁgi 8,81+ | 32,69+ | 0,14+ |023+]100,304H
(n=I3)0 \ 0,71 8.65 002 | 004 810
1-ma
f"cmam{a 3,106 | 20,77+ | 0,18+ |0,16=]| 15,0+
(Fp]y:[“ 0,16* | 2,96 004 | 0,07 | 0,04
I
n=30)
2-ra
JTOC1THA 2,26+ 14,83+ 0,33+ 0.13+ | 10,80+
Ipyna 0.21% 17 gt | 005% 1 503t | 0,03
T e P12<0,02 ’ P12 ’ ’
n=30)

HMpumitka. TyT 1 B HacTymHuX Tabmumax * - p<0,001,
** - p<0,01; . p<0.05 moao aHATOTIYHAX MOKASHUKIB
y KOHTPOJbHIH TPy TBAapwH, P i3 apaOChkuMu (-
paMu — JOCTOBIPHA PI3HUII MIX NMOKA3HUKAMH Y TBa-
PHH JTOCTIJHHUX TPyl

[Ipy 11bOMY BCTaHOBJICHO AOCTOBIpHE 3Me-
uiieHHs Bmicty 15 Ha 27,1%, (p1.,<0,02) Ta 3poc-
tannd piBHA TTT Ha 83,3% (p1.2<0,02) v cuposart-
1l KPOBI IMypiB Ii€l TPyOd MIOAO AHATOTIYHHUX
MOKA3HMKIB V TBapHuH 1-i mocmigHoi rpymu. 3a ta-
KHX YMOB VY ceul mypie 1-i Ta 2-i gocmigHux rpym
CHOCTEpIraiy pi3Ke 3MCHIICHHSA BMICTY HOAY B
MOPIBHSHHI 3 IHTAKTHUMH TBapuHaMu (tabdm. 1).

VY tBapun i3 '/l BusABHIN 3MiHH BMICTY
CEeNeHY V AOCITIIPKYBAHUX TKAaHHHAX. 30KpeMa, V
1-i  gocnmigHId rpymi  TBapHH — CIIOCTEPIrand
HACTYIIHUH HEPEPO3MOAIT BMICTY CEICHY: 3MCH-
uicHHs B epurpouutax (Ha 27,2%, p<0,01), mio-
kapai (Ha 55,5%, p<0,001) ta umronoxiCHii 3a-
o3t (ma 27,9%, p<0,01) Ha Tm 3pocTaHHA VY
meuinm (Ha 18,2%, p<0,05) moxo aHagOrivuHUX
MOKA3HMKIB Y IHTAKTHUX TBapuH (Tadn. 2). Y TBa-
pHH 2-i KOCTIZHOI TPYIH aHANOTIYHI MOKA3HUKU
O6ynu Ha 70,9-89.0% (p<0,05) mMeHImKUMU, HDK Y
mypiB KoHTponbHOi rpymu. [lpum wmpomy BMmicT
CEeNeHY V AOCITIIKYBAaHUX TKAHWHAX TBapHH 13
KOMOIHOBAHUM JASQIIIUTOM MIKPOCIEMEHTIB J0-
CTOBIPHO 3HH3MBCA IIOAO JAHHUX Y LIYPIB, SKUX
VIPUMYBAIH B YMOBaxX MoHoiediuurty Homy: v
eputpouuTax - Ha 67.6% (p 12.<0,001), miokapai -
Ha 34,5% (12<0,02), meuinm - Ha 91,0% (pi-
»<0,001) Ta umronoxiOHiH 3am03i - Ha 87,8% (pi1.
2




Tabauus 2
BwmicT cesleHy B epHTpPONHTAX, TKAHHHI IIHTO-
noAi0HOT 3aJ103H, MiOKapAAa Ta NMEeYiHKH IyPiB
i3 rinorupeoaHow aucyHKIIEW 3a yMOB iio-
ponedinurty, kombiHoBaHoro gediuury ioay Ta
cejeny (M+m)
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o CelleH, MKI/I TOMOT€HaTy
JocmimHi -
rpymmm CPUTPOLH Miokapy | meuiHka MHTOIOMIG
TH Ha 3aj1o3a
i‘;a‘;:; 11598+ | 114,11+ | 86,72+ 118,81+
P 8.50 7.56 4.50 5.44
@0=30)
1-mma
nocmimma | 8441x | 5074+ | 10251% 85,67+
rpyla 4,09%% 3,11% 4,61* 4,42%%
(T J1,n=30)
2-ra 2733+ | 3322 | 9204 10,44+
AOCTLIHA | 3 % 5.16% 2.30% 1,15%
Tpy1a <0,001 <0,001 <0,001
(TTisen=30) P12<U, P12 P12<U, P12<U,

ITokasuuku aktuBHOCTI NO-cHHTa3HOI
cucremu npeacrasiacHo B tabmui 3. [lpu anamisi
JaHUX V TBapuH |- ZOCTIAHOI TPyNH BHABUIN
npurHiueHHs aktuBHocTi NO-cwHTA3 y  J0-
CNI/PKYBAHUX TKAHHHAX, a caMme. y MioKapal ak-
tuBHicTh NOS 3menmunace Ha 61,8% (p<0,001),
iNOS - na 33,4% (p<0,01); y roMOreHati neq4iHKu
cnocrepiranyd 3HWKEeHHs aktuBHocTi NOS Ha
60,1% (p<0,001), iINOS - na 47,1% (p<0,01) tmo-
O AQHAJOTIYHUX JAHUX V TBAPHH KOHTPOIBHOI
TPYITH.

Tabauus 3
3minn nokasHukiBs NO-cuHTa3HOI cHCTeMH Y
TKAHHHAX MIOKAPAA TA NeYiHKH L{yPiB i3 rimo-
THPEOJHOW AHCPYHKLIEW 3a YMOB iiogoae-
diuuty, KomOiHoBaHOro aediuuty iogy Ta
cesieny (M+m)

Miokap [Teuinka

Hocnimi [ NOS, | iNOS, [eNOS, [ NS, | iNOS, [cNOS,
Py grvorrs/ | HMOIB/ | HMOIB/ |HMOIL/| HMOIB/ |HMOIB/
XB'ML | XB'MU | XB'MI | XB°MU [ XB-MU' | XB-MD

i‘;a‘;:; 18,77+ | 926+ | 3.47+ | 8,00+ | 3,59+ |3,00+
4ap 066 | 0,55 029 | 087 | 034 | 026
(n=30)
1-1ma

pocmigma | 7,18+ | 6,17+ [ 3,54+ | 3,19+ | 1,90+ | 2,01+
rpyna 0,49% 10,55**| 0,38 | 0,40* | 0,19%* | 0,24
T dn=30)

2-ra 340+ | 241+ [ 2,01 [ 221+ | 1,40+ | 1,16+
nocmigaa | 0,24% [ 0,19% [0,19%*] 0,13* | 0,13* | 0,20%*
rpyna P12 P12 P12 P12 P12 P12

[Mrse,n=30) [ <0,001 1 <0,001 | <0,01 | <0,05| <0,05 [<0,05

[Tpu npomy 3mian cNOS v romoreHartax
cepLs Ta MEYIHKK HE OYJIH MOCTOBIPHHMH MO0
KOHTPO/I0. Y mypiB 2-i JOCAIAHOI Tpymu BCTA-
HOBJIEHA QHAJOrYHA TEHJEHIUS 3MIH  J0O-
CNI/PKYBAHUX TIOKA3HUKIB. 3OKpeMa, V MioKapai

Busieuiin 3HmkeHHS NOS Ha 81,9% (p<0,001),
iNOS - Ha 73,9% (p<0,001) ta cNOS - Ha 42,1%
(p<0,01). V mneuiHIi TakoK BCTAHOBJICHO 3HHU-
skeHHs aktuBHOCTI NOS (Ha 62,4%, p<0,001),
iNOS (na 61,0%, p<0,001) Ta cNOS (na 62,5%,
p<0,01) moao xontpomo. Ilpn MOPIBHATEHOMY
aHami3i gaHux NO-CHHTA3HOI CHCTEMH Y MiOKapi
mypiB 13 MIKPOEIEMEHTO30M akTHBHICTE NOS
ameHmmaacek Ha 32,6% (p1,<0,001), iNOS - Ha
61,0 % (p12<0,001) ta cNOS - na 43,2% (p..
»<0,01); y TkanuHi neuinku aktuBHICTh NOS 3HU-
sunace Ha 30,7% (p1,<0,05), iNOS - Ha 26,3%
(p12<0,05), cNOS - na 42,3% (p12<0,05) moxo
JaHux y TBapuH l-i gocaianoi rpymu. Bizomo,
mo 3HWwKeHHS axtuBHOocTi cCNOS  3ymoBIHOE
30LTBIICHHS CHAOTCHHOTO ACQILUTY HITPUT-10HY
Ta BHCTYIIA€ OJHUM 13 KIIIOYOBUX JIAHOK MATOTe-
HE3y 1meMIYHOI XBOpPOOH cepit Ta 1epedposac-
kypHoi marosorii. Y Tol ke bac BIAHOCHA
iHepTHiCTh INOS, 0c00aHBO V MEUiHII, CIIPOCTO-
BVE PO3BUTOK 3MiH 3aMabHOIO XapakTepy v ILUX
opranax, ake INOS cuHTE3VeThCH MeaiaTopamMu
3aMajcHHS 1 € MOTY)KHHM MOAYISITOPOM HOro
nporpecysasss [6, 15].

Bucnoskn. 1.Possurok I'/] cynposomxy-
€TbC 3MIHAMH MeTabonmisMy OKCHAY a30Ty B
OKPEMHX OpraHax Ta CHCTEMax, IO HOCHTh OlTb-
IIIC BUPKCHUH XapakTep V TBAPUH 32 YMOB KOM-
6iHoBaHOro JeiunuTy MiKpoeneMeHTiB (Hoay Ta
CCIICHY).

2. Bussneni 3minn NO-cuHTa3HOI cHcTe-
MH MOKYTh BHCTYIATH OJHIEID 13 METAOOTIYHHUX
JAHOK MATOreHe3y KoMopOiHOi matonorii 3 6oky
CEPLECBO-CYAMHHOI Ta TernaTo-O1TiapHOi CUCTEM Ha
TJi MOPYIICHHS THPCOiZHOTO rOME0CTAasy.
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AHAJIN3 TIOKA3ATEJIEM NO-
CHUHTA3HOM CUCTEMBI MHUO-
KAPJIA U INEYEHU KPBIC C I'-
MOTUPEOUJHON OUC®VYHK-
IUEN

Hukommmun JI.B., Boponnu-CeMueHKO
H.H., I'ypaanu T.B., Cropoxyk H.C.,
Cemuenko B.A.

I'BY3 "Heano-Opanko6ckuil HAYUOHAIbHBII
meouyunckuii - ynueepcumem”, 2. Heano-
Opanxosck,  Vrpauna,  fisiology@ifnmu.
edu.ua

Pesrome. B cratee mpoaHanm3upoBaHBI
MOKa3aTeoIu  THPCOHMAHOrOo  craryca,  NO-
CHHTA3HOU CHUCTEMBI, COACPKAHUE CCICHA B 3PHUT-
poLUTax, MIUTOBUIHOM KeJe3e, MHOKapAEC U Ie-

SOMOBHEYDOBAHHOID J€h (212 HOMa U CCITra.
OOHapyKECHO, YTO MPHU JOMOJTHUTSIBHOM OTPAHH-
YCHUU MOCTYILICHHUS B OPTaHU3M CCICHA Y KUBO-
THBIX ¢ THIOTHPSOUAHON AUC(hYHKUMCH Ha (HOHE
HOJHOM AEHpUBALIMKM Pa3BHUBAKOTCA OOJCE BbIpa-
JKCHHBIC U3MCHCHHUSI THPCOUIHOrO craryca. Pas-
BHUTHC THIIOTHPCOUAHON AUCHYHKIIUU COMPOBOK-
mactrest yrueteHueM NO-CHHTa3HOW CHCTEMBI B
MHOKApJC W MNCYCHH. B YaCTHOCTH, aKTHBHOCTH
NOS B muokapae Kpeic ¢ KOMOWHHPOBAHHBIM
JeULIUTOM  MHKPO3JCMCHTOB CHH3WJIACH Ha
52,6% (p12<0,05), iNOS - "2 61,1% (p1,<0,05) u
cNOS - na 43,2% (p12,<0,05) orHOCHTENIEHO aHA-
JOTHYHBIX TOKA3ATCICH V JKUBOTHBIX ¢ MOHOJC-
duimToM #Hoxa. AHamOruvecKas TCHACHIUS Ha-
Omroganack B meueHH: akTuBHOCT NOS CcHu3H-
aack Ha 30,7% (p1,<0,05), iNOS - Ha 26,3% (p1-
»<0,05) u cNOS - 42,3% (p;..<0,05) orHOCHTETB-
HO JaHHBIX B YCIOBHsX Homoaeduuumra. Beiss-
acuHabie  u3MeHCHHUST NO-CHHTa3HOTO CHCTEMBI
MOTYT BBICTYIATh OJHUM K3 METAOOIUYCCKUX
3BCHBCB MATOTCHE3a KOMOPOUAHOM MATONOTHH CO
CTOPOHBI CEPACUYHO-COCYAUCTOR U renaTodmInap-
HOW CcHCTeM Ha (DOHE HAPYIICHUS TUPCOUITHOTO
roMeocTasa.

KuaroueBbie ¢j10Ba: THNOTHPCOUAHAS U-
chyHKUMs, HoaHAs aenpuBanms, Achuuur ceme-
Ha, NO-cuHTazHasi  CHCTEMa,  CEPACUHO-
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ANALYSIS OF INDIXES OF NO-
SYNTHASE SYSTEM OF
MYOCARDIUM AND LIVER OF
RATS WITH HYPOTHYROID
DYSFUNCTION

L.V. Nykolyshyn, N.M. Voronych-
Semchenko, T.V. Guranych, N.S.
Storozhuk, V.A. Semchenko

SHEI «Ivano-Frankivsk National Medical
University», Ivano-Frankivsk, Ukraine
fisiology@ifnmu.edu.ua

Abstract. The reduced functional
capacity of the thyroid gland (TG) may be the
result of wviolation of iodide transport and
organification, the influence of goiter geochemical
factors, environmental contamination with
radionuclides, drugs load on the body, the
deficiency of essential clements, in particular,
selenium. It is interesting to find out the changes
in the nitric oxide system in the conditions of
microelement imbalance, which is an important
modulator of vital functions of the organism. The
purpose of the study — to examine the parameters
of the NO-synthase system of the myocardium
and liver of rats with hypothyroid dysfunction
(HD) wunder conditions of microclement
imbalance. The studies were carried out on 60
sexually mature male rats weighing 150-180 g,
which were divided into two research groups: 1¥
(HDy, n=30) - rats with HD on the background of
iodine deficiency, 2™ (HDys., n=30) - rats with
HD on the background of combined iodine and
selenium deficiency. HD was modelled by
keeping animals on an iodine-deficient diet. The
deficiency of selenium was reproduced by the
involvement to a based diet a balanced selenium-

comparison,  the  anslegical  indexes  were
determined in 30 intact animals (control group).

The thyroid status of animals was
cvaluated by the content of thyroid hormones
(free triiodothyronine - fT; and thyroxine - fT,,
thyroid stimulating hormone of adenohypophysis
- TSH) in blood serum, iodine in urine. The
content of selenium was determined in
erythrocytes, thyroid, myocardial and liver tissues.
The nitric oxide system was characterized by the
activity of  NO-synthases: total (NOS),
constitutive (cNOS), and inducible (iNOS) in the
myocardium and the liver.

Art of medicine»

As a result of the study, a decrease of the
thyroid hormones content in the blood serum of
rats of the 1 research group was found: fT; — by
64.8% (p <0.001), T, — by 36.4% (p <0.05) as to
control. The additional limitation of the selenium
admission into the organism of animals with HD
on the background of iodine deprivation was
accompanied by more pronounced changes of
thyroid status indexes. In animals with HD the
changes in selenium content in investigated
tissues were observed: reduction in erythrocytes,
myocardium and TG on the background of
increase in the liver for the analogical indexes in
intact animals.

The inhibition of the activity of NO-
synthases in the investigated tissues was
established: in the myocardium the activity of
NOS decreased by 61.8% (p<0.001), iNOS - by
33.4% (p<0.01); in the liver homogenate a
decrease of NOS activity by 60.1% (p <0.001),
iNOS - by 47.1% (p <0.01) was observed in
comparison with similar data in animals of the
control group. In the rats of the 2™ research group,

mdices was estzblished I part’cular, in he
myocardium a decrease of NOS by 81.9%
(p<0.001), iINOS by 73.9% (p<0.001) and cNOS
by 42.1% (p<0.01) was found. In the liver a
decrease of the activity of NOS (by 62.4%,
p<0.001), iNOS (by 61.0%, p<0.001) and cNOS
(by 62.5%, p<0.01) was also established as to
control. During the comparative analysis of the
data of the NO-synthase system in the
myocardium of rats with microelementosis, the
activity of NOS decreased by 52.6% (p;,<0.001),
iNOS by 61.0% (p1.,<0.001) and ¢cNOS by 43.2 %
(p12<0.01); in the liver tissue the activity of NOS
decreased by 30.7% (p1..<0.05), iNOS by 26.3%
(p12<0.05), cNOS by 42.3% (p 1< 0.05) as to the
data of animals from the 1* research group.

Conclusions. The development of HD is
accompanied by the changes of nitrogen oxide
metabolism in particular organs and systems, that
has more pronounced character in animals with
combined deficiency of microelements (iodine
and selenium). The detected changes in the NO-
synthase system can act as one of the metabolic
links in the pathogenesis of comorbid pathology
from the side of cardiovascular and hepato-biliary
systems on the background of a violation of
thyroid homeostasis.

Key words: hypothyroid dysfunction, io-
dine deprivation, selenium deficiency, NO-
synthase system, cardiovascular system, hepato-
biliary system.
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