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cepIiia IMOJI0BO3PeIIbIX XXUBOTHLIX. BrIpaxkeHHOE TTOBBI-
HIeHne MHTEHCUBHOCTH peaknnu MMP-2 B neBoM ke-
JIyIouKe cepilia KpbIC HaOJI0gaeTcsl TeM paHbllle, YeM
OoJIbIlIe CTEIEHb HEOOHOIIEHHOCTU. MHTEHCUBHOCTH
peakumn MMP-9 B s1eBoM XKeaymodke cepalia caMIIOB
KpbIC OoJibllie TIpU OoJiee BBIPAXXCHHOI CTeNeHU Heao-
HomeHHOCcTH. [loBEIIIIEHNE MHTEHCUBHOCTH OKpAaIllM-
BaHusg Ha MMP-2 u MMP-9 B cTeHKe J1€BOTO KeJIya04-
Ka cepalla caMOK KPbIC BCICACTBUE MPEXIEBPEMEHHOTO
POXACHUST OIpeaeiIsieTCs] NCKIIIOUYUTEIFHO B TPYIIIe 2,
TO €CTh IIPU OOJBIIIEH CTEIICHW HEIOHOIISHHOCTH. Ta-
KUM 00pa3oM, MOAYJIUPYIOLIUit 3(h(EKT XKEHCKUX MO0~
BBIX TOPMOHOB Ha peMOJe/IMpOBaHNe MUOKapaa HUBE-
JIMPYETCS IIpU OOJIbIIEH CTEIIEHU HETOHOIIIEHHOCTH.

JlaHHBIE 3KCIIEPUMEHTOB 1 KJIMHUYECKNX HaOIIone-
HUIA yKa3bIBalOT HA pa3BUTHE Y MPEXIECBPEMEHHO POXK-
JIEHHBIX )KMBOTHBIX 1 YeJIOBEKa B OTAAJICHHOM MEpPUOIe
MOCTHATAJILHOTO OHTOreHe3a au¢g@y3HOro MHOKap-
nuanbHOro ¢puodposa (Bertagnolli et al., 2014; Lewand-
owski et al., 2021). MMP-2 u MMP-9 oka3biBaroT 4BOSI-
KOe IeiiCTBME Ha MEXKJIETOYHBII MaTtpukc. C omHOI
cropoHbl, MMP-2 u MMP-9 pazpymator Hepuopui-
JISpHbIE KOJIJIareHbl, JeHAaTypUpOBaHHbIE (PUOPUILISP-
HBIe KoJUlareHbl, (MOPOHEKTUH, JIJAMUHWH, 3JIACTUH U
ap. (DeCoux et al., 2014). C npyroii CTOpOHBI, B PE3YJIb-
TaTe Aerpagallii KOMIIOHEHTOB MEXKJIETOYHOTO Bellle-
CTBa 00pa3yIoTCs OMOJIOTMYECKY aKTUBHBIE IIPOIYKTHI —
MaTPUKCUHBI, MHOTHUE U3 KOTOPBIX SIBJISIFOTCS CTUMYJISI-
TopaMu KoJulareHoreHesza. K mpumepy, sHAOCTAaTUH,
KOTOPHBII 00pa3yeTcsl B pe3yabTaTe Aerpagalny KoJuia-
rena XVIII tuma nocpeacteBom MMP-9, unnyumpyer
npoaudepanuio u Murpaumio Mmuopudpooiacton (Sugi-
yama et al., 2018). ®parmenr pl1158/59 — mponykT ne-
rpagauum KomnareHa I tTuma npu neiictBum MMP-2 u
MMP-9 — ctumynupyetr oOpa3oBaHUE TPAHYISIIIUOH-
Hoil TKaHu Tipu moBpexaeHuu (Lindsey et al., 2015).
Kpome Toro, MMP-2 crtocoG¢TBYyeT akKTUBAIIUM TpaHC-
dopmupytoniero akropa pocra 6era, OTHOU U3 (hyHK-
Ui KOTOPOTO SIBIISIETCS MHIYKIINS SKCIIPECCUM KOJIIa-
reHa u ¢pudpoHexkTHa (Wang M. et al., 2006).

N3BecTHO, 9TO MOBBIIIEHHAsd aKTUBHOCT MMP-2
TIPUBOJIUT K YBEJIMYEHUIO XKECTKOCTU U CHUXKEHUIO CO-
KpatutenbHOl pyHkumu muokapaa (Wang G.Y. et al.,
2006). BuIpaxkeHHOCTh MHTEPCTULIMATIBHOIO (ubpo3a,
BbI3BAHHOI'O TTOBBILIEHHOW MOCTHArpy3KOil Ha JIEBBII
JKeJlylIoueK cepiala, 3HAYUMTEJbHO HUXE Y >KMBOTHBIX,
HOKayTHBIX TT0 MMP-2 (Matsusaka et al., 2006). Bo3s-
pacTHbIe U3BMEHEHUSI MMOKap/a, 3aKJIFoYaolIrecs B Ha-
KOIJICHUH KOJUTaTeHOBBIX BOJIOKOH B €r0 CTPOME, pea-
JIN3YIOTCSI, B TOM YKcCJe, 3a cueT MMP-9. Ipu ctapennu
VIOEABbHBIN 00BEM KOJUIATEHOBBIX BOJIOKOH B CTpOME
MHoOKap/a JIEeBOTO XeJylouKa cep/lia U ero KeCTKOCTb Y
SKMBOTHBIX TUKOTO THUIIA BBIIIIE, YeM Y SKMBOTHBIX, HOKa-
yTHbIX T0 MMP-9 (Chiao et al., 2012; Padmanabhan et
al., 2016). EcTb MHEHME, UTO MOBBIIIICHHAS KOHLIEHTPA-
st MMP-9 B CBIBOpOTKE MOXKET MCIIOJIb30BaThCS B Ka-
4yecTBe Mpenukropa ¢pudpo3a MuokKapaa JIEBOro Kejy-
IoYKa y TAIUEeHTOB C CEepACYHON HEeIOCTATOTHOCTHIO
(Celik et al., 2020).
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ITo pe3ynbraTaM HaCTOSIIIETO UCCIeN0BaHUS MOXHO
3aKJII0YNTh, YTO TIPEXIEBPEMEHHOE POXIEHUE MPUBO-
JIUT K YBEJIMYEHUIO UHTEHCUBHOCTY UMMYHHOTO OKpa-
muBaHus MMP-2 u MMP-9 B Muokape 1eBoro xemy-
JIoYKa KpbIC B OTJAJEHHOM MEPUONIE€ MOCTHATATIBHOTO
OHTOTreHe3a, KOTOpOe BHOCHUT BKJIAll B peMOAEINpPOBa-
HUE CepaLa.

BaxHo 3amMeTuTb, YTO WMMMYHOTHMCTOXMMWYECKOE
BoIgBlIeHe MMP-2 1 MMP-9 He mo3BossieT caoenarhb
BBIBOI 00 X akKTUBHOCTU. McciaenoBaHne aKTUBHOCTU
MMP, a Takxe nsydenue coorHonreHuss MMP u nx nH-
TUOUTOPOB HEOOXOAUMO IJIs OoJiee INTyOOKOro MoOHUMa-
HHSI MEeXaHM3Ma peMOACINPOBaHMS MUOKapAa y IIpex-
JIEBpEMEHHO POXKICHHBIX SKUBOTHBIX.
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Immunohistochemical Study of Matrix Metalloproteinases 2 and 9 in the Left Ventricle
of Preterm Rats Heart in the Late Postnatal Development

V. V. Ivanova® *, O. N. Serebryakova®, A. V. Erokhina?, A. D. Nikonova?, and 1. V. Milto* *
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Immunohistochemical detection of matrix metalloproteinases (MMP) 2 and 9 was carried out in the myocardium
of the left ventricle of prematurely born (21 and 21.5 days of gestation) and full-term (22 days of gestation) rats at 42,
56 and 180 days of the postnatal period of ontogenesis. The intensity of immunopositive staining was assessed by a
scoring system. Preterm birth leads to an increase in the intensity of the immunopositive reaction to MMP-2 and
MMP-9 in the wall of the left ventricle of rats. An increase in the intensity of the MMP-2 positive reaction in the left
ventricle of rats is observed the earlier, the greater the degree of prematurity. The intensity of the MMP-9 positive reaction
in the left ventricle of male rats is greater with a more pronounced degree of prematurity. An increase in the intensity of the
MMP-2 and MMP-9 positive reaction in the wall of the left ventricle of female rats due to preterm birth is determined
exclusively in animals born on the 21st day of pregnancy, that is, with a greater degree of prematurity.

Keywords: preterm birth, rats, left ventricle, heart, matrix metalloproteinases
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