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PATHOGENIC FEATURES OF ANGIOTENSIN 11 AND BNP CONTENT IN THE NUCLEUS OF THE
SOLITARY TRACT WITH ETIOLOGICAL DIFFERENT ARTERIAL HYPERTENSION

Shiryayeva A., Danukalo M.
Zaporizhzhya State Medical University

Background. The nucleus of the solitary tract (NTS) is a primary brainstem structure, which accept
incoming impulses from the chemo- and baroreceptors of the aortic arc. NTS is able to change the tone of other brain
nuclei, that will anyway alter the activity of the sympathetic part of the autonomic nervous system and the level of
blood pressure subsequently. According to modern data, some hormone-like substances are able to stimulate the
activity of the neurons like classical neurotransmitters due to their local synthesis or inter-neuronal transport.
Angiotensin Il and brain natriuretic peptide (BNP) are actively studied today.

Therefore, the aim of our work was to provide a characteristic of angiotensin 1l and BNP expression pattern
in structure of the nucleus of the solitary tract with etiological different arterial hypertension.

Materials and methods: research was conducted on 10 Wistar line rats, (control group) and 10
spontaneously hypertensive rats (SHR) which are the model of human essential hypertension. We also modeled
endocrine-salt hypertension (ESAH). ESAH was induced by intraperitoneal injection of prednisolone (twice a day
for 30 days: at 7 am - 2 mg/kg, at 20 pm - 4 mg/kg) with 5 ml of 2,3% NaCl solution forced intake. Blood pressure
of the control group was 110/75 + 5 mm Hg, while in ESAH rats was 155/90 = 5 mm Hg and in SHR was
165/100 + 10 mm Hg. For better detection of neuropeptides, colchicine was injected into the lateral ventricle of the
rat’s brain in vivo. After the appropriate immunohistochemical treatment of the rat’s brain sections at the level of
NTS, the following parameters were investigated: relative area of the immunoreactive material (IRM), IRM
concentration and IRM content to the studied neuropeptides. All the data were processed by statistical methods.

Results. As a result of our study, it has been found that persistent arterial hypertension in SHR rats is
accompanied by a rather pronounced change in the expression of angiotensin Il and BNP compared with non-
hypertensive rats. The content, concentration and specific area of the IRM to angiotensin Il in the neurons of the NTS
in the SHR were reliably increased by 20.92%, 43.08% and 22.51% compared with control animals subsequently.
However, BNP expression demonstrated another trend. The content of IRM to BNP in the NTS was not reliably
different in SHR and Wistar rats. Nevertheless, the relative area of IRM to BNP in ESAH reliably decreased by
20.71% while concentration of IRM to BNP increased by 7.8% compared to the control group.

Finally, the results of our research gave us an opportunity to formulate the following conclusion. The features

of angiotensin 1l and BNP expression in the NTS depend on the pathogenic factor of arterial hypertension
development. Essential hypertension is characterized by increasing of angiotensin Il expression, while endocrine-salt
hypertension by its decreasing. BNP expression pattern was not changed significantly.

®YHKIIOHAJIbHU CTAH BOJEWBOJIICTOK 35IPHOI KOMAHJIU YKPATHU HAITEPE1IO/THI
BIIBIPKOBOI 'PM UEMITIOHATY €BPOITN

[ypos C. A.

3amnopi3pKuil Jep)kaBHUH METUUHUN YHIBEpCUTET

Beryn. B nmanwmit gac mpomoBkye OyTH akTyalbHHM BHBUYCHHS (PYHKIIIOHAJHHOTO CTaHY CIHOPTCMEHIB
KOHKPETHOTO BHAY CIIOPTY, BiKy, CTaTi, KBajidikamnii Ta nepiogy TpeHyBasibHOTO Ipouecy [Muxamok €.J1., 2015].
e mocmimkeHHs, 0JjHe 3 HE0AraThoxX, KON 00CTEKEHHS 3/IIMCHIOETHCS B 3MaralbHOMY MEpioJIi 1 BUMAarae Bif JTiKaps
BIJIMIOBIiJIi TIPO TOTOBHICTH CIOPTCMEHA JI0 BiIMOBINATBHOTO CTapPTY.

Meta pocaimxenns. [IpoBectu oOCTexeHHsT BONECHOOTICTOK 30ipHOTI KOMaHIN YKpaiHH 3 BU3HAYCHHSIM
MOKA3HUKIB CEpIEBO-CYANHHOI Ta aBTOHOMHOI HEpBOBOI CHCTEMH HamepelonHi BiabipkoBux irop YemrmioHary
€Bponu 2018 poky.

Marepian i meroau. O0ctexxenns Bkmovano 3anuc EKI' B 12 BigBeAeHHAX, BUMIPIOBAHHS TOKA3HUKIB
BapiabenpHOCTI cepruieBoro putmy (BCP) Ta meHTpanbHOT reMOAMHAMIKH, SKi MPOBOJMIIMCS Ha JIarHOCTUYHOMY
aBTOMaTH30BaHOMY KoMmIuiekci "Kapjio +". Pe3ynbrati ctaTucTHuHO 00po0IieHi 3 BUKOPUCTaHHIM TporpaMu Statistica
for Windows 6,0 i3 3acTocyBaHHSIM ITapaMeTPHIHUX METOIIB i KopeKiitHoro aHamizy [lipcona. CTaTHCTHYHO 3HAUYIIIIIMU
TPUAHATI BIMIHHOCTI ITOKA3HUKIB IO BEITMYHHI PIBHS 3HAYYIIOCTI P, 0 He mepepuinye 0,05.

Otpumani pe3yabraT. Y nepio] 0e3mocepe b0l MATOTOBKH 10 Bin0ipkoBuX irop Yemmionaty €Bporu
2018 poky 3 Boueitbomy obctekeHo 15 BoneibomicTok (cepenuiii Bik 25,3 + 1,04 pokiB, CTax 3aHATH BOJICHOOIOM -
12,8 = 0,9 pokis, noBxuHa Tina - 183,5 £ 1,96 cM, maca - 72,8 + 1,63 kr). 3a kBamidikaiito 0yno 4 MaiCTpH CIIOPTY
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MikHapoaHoro kiacy (MCMK) i 11 maiictpis ciopty (MC). 3a ammutya — 7 HanmaJHUKIB, 4 — OJIOKYIOYi Ta 11O JIBi -
criosryyHi 1 "miGepo".

AHami3 eneKTpokapaiorpapiuHuX MOKA3HUKIB MOKa3aB, IO CUHYCOBUH puTM OyB y 86,7% (n = 13), y
13,3% (n = 2) 3apeecTpoBaHuii mpaBoNepeACcepIHUI pUTM. Y BCiX BoselbomicTok 0yB HopManbHUi BodbTaxk EKT.
Bpanukapuis sycrpivanacs B 80,0 % (n = 12) unazkis, YCC B Mexax 61-79 yn-x8ty 20,0% (n = 3). V Ginbmocti
cnoptcMeHok (33,3%, n = 5) enekTpuyHa BiCh ceplls Oyiia BiAXWiIeHa, HalliBBepTHKaIbHA To3uLisa Oyna y 26,7% (n
= 4), ropusonTansHa - y 13,3% (n = 2), Beprukanbua nosumis y 13,3% (n = 2) i no ofuiii cioprementti (o 6,7%)
eJICKTPUYHA BiCh cepIlsd Oysa BiIXHIIEHa BIIBO 1 BIIPABO.

3wminn Ha EKT 6ymu mpencrasneni B 40,0% (n = 6) cuHApOMOM paHHBOI penossipu3anii nuryHoukiB (CPPILI),
oci0 3 HemoBHOIO OnoKamoro mpaBoi HikKM mydka [ica (HBIIHIII) 6ymo 13,3% (n = 2) i mo 6,7% (o omHiii)
CIOPTCMEHI 31 3MIHOI KiHIIEBOI YAaCTHHH LUTYHOUKOBOI'O KOMIUIEKCY 1 cuHapoMoM mnojoxeHoro QT. Ilicms
TECTYyIOUOT'O HABAHTAXKEHHA y BUINIAAI cyOMmakcumansHoro tecty PWCizo BinOymacs Hopmamizauis EKID y
BOJIEHOOJIICTOK 31 3MiHOIO KiHIIEBOi YaCTHHH IIUTYHOYKOBOT'O KOMILIEKCY, TIPaBONPEACEPAHUM PUTMOM 1 CHHIIPOMOM
nonosxxernoro QT, a HasHicTs CPPILI i HBITHIIIL € ocobmuBoctsamu EKIT™ ciopTcMeHiB.

Anani3z manux BCP mokasaB, 1o TOJIOBHI iHTErpayibHI 9acoOBi i YaCTOTHI TOKAa3HHKH JIEMOHCTPYIOThH
ONTHMAJIbHI BEJIMYWHHM, SIKi CBIIYATh MPO CHPHUATIMBHNA (YHKIIOHAIBLHUN cTaH BoyieliOomicTok. Tak, cepemHs
BeJIMUMHA 1HACKCY Hanpyru perynsaropaux cucrteM (IH) ckmana B cepenabomy 58,97 + 10,33 ym. on. PospaxyHok
BUXIIHOTO BereTaTUBHOro ToHYCy [P.M. baeBcbkuii 3 cmiBaBT. 1997] mokasas, 10 cepen CIOPTCMEHOK Oyno 8
YOJIOBIK 3 BarOoTOHI€IO 1 7 3 eliToHiet0. CUMIIaTO-BarajibHUM 1HJEKC CKaB B cepegubomy 0,934 + 0,186 ym.oxn., mo
HiITBEPDKYE MTPEBATIOBAHHS apacUMIIATUYHOI JJAaHKH aBTOHOMHOI HepBoBoi cuctemu (AHC).

[Toka3HUKH IIEHTPAIBLHOI TEMOJAWHAMIKH TaKOX JEMOHCTPYIOTh BUCOKHH PiBEHb (DYHKITIOHAIBHOTO CTaHy
soneibomicrok. Tak, YCC B cepemubomy cknana 49,9 + 1,08 yx-xs™, Bennunna cepuesoro ingekcy (CI) - 2,582 +
0,082 51-xBt M2, 10 BiMOBiNAE rinokineTHUHOMY THITY KpoB0o06iry (TK). Posnozin ciopremenok 3a TK Burisigano
HACTynHUM yuHOM: 73,3%: 26,7%: 0%, BiAMOBIAHO TIMOKIHETUYHUH, eyKiHETUYHUH 1 TinepkineTnunuil TK, ToOTO,
MaJla Miclle TeHJAeHLis o mepeBaxaHHs rimokiHermuHoro TK (p = 0,102) i BimcyTHicTh BONeHOOMICTOK 3
rinepkineruunuM TK. Jlani, orpumani E.JI. Muxamox [2008], mpu oOctexeHHi 62 BONEHOOIICTOK piBHS

1 M2, M0 CBiUMIIO IPO IIPEBAOBAHHS

MC-MCMK mnoxka3amm, mo Beanunan Cl cramoBmnm 2,614 + 0,953 n-xB”
rinokinetnanoro TK, sike miaTBepakyeTbes criBBigHomennsM TK, BinnosinHo, 81,8%: 18,2%: 0% (p = 0,0001).

Kopensuiitnuii aHami3 BHSBHB HeraTWBHWH B3aeMo3B's30k MKk UCC Ta Mo, MOKa3HUKOM, IO TOKa3ye
HaWOLIbII TOMiHYIOUYHI piBeHb (DYHKI[IOHYBaHHS CHHYCOBOro By3ia Ha pieai r = -0,836 (p <0,001), UCC i TP,
MOKa3HUKOM 3arajlbHOro CIHEKTpa MOTYXHOCTI Ha piBHI r = -0,534 (p <0,05), 1m0 miaTBep/uKye NaHi, OTPUMaHI
A.P. KucenvoBum 3i cmiBaBT. [2005]. KpiM 1poro, HeraTHMBHUH KOpesAmidHWHA 3B's130K Bim3HadeH Mik CI i
Mo (r = -0,736, p <0,01), mo miATBEpIKye YSABIEHHS IHpo Te, L0 30iIbIIEHHS Mo, SKe CBITYUTH IIPO
BaroTOHil0, TNPHU3BOAUTH 10 3MeHmIeHHA BeauuuHd Cl mo num¢p, XapakTepHHX Ui €KOHOMIYHO BHTITHOTO
rinokineruunoro TK. ITo3ntuBHuMIT B3aeM03B'130K 3adikcoBanuii Mixk Cl i BereraTuBHUM Noka3HUKOM putMmy (BIIP)
-r = 0,635 (p <0.05), To6TO0, ynM MeHmie BenuunHa Cl, THM MeHmuiA BIIP, THM Oinblie BereTaTUBHMIA OalaHC
3MilleHUH B OiK TIepeBaKaHHS MapaCUMITATUYHOT PEryJIIsIlii.

Bucnoskn:

1. BoneitbomicTku 30ipHOT KOMaHAN YKpaiHU MalOTh JOCUTH BHCOKI aHTPOIIOMETPHYHI MMOKAa3HUKHY 1 y HUX
BiZICyTHS maroJjorisa 3 6oxy EKT.

2. Bemnunaun BCP 1 meHTpanpHOT reMOJWHAMIKM HamepemoaHi BindipkoBoi rpu UemmioHaty €Bporwu
CBiJTYaTh MPO MPEBATIOBAHHS MapacuMnaTuyHuX BIMBiB AHC, TeHaeHIit0 10 OB BUTITHOTO TiMOKIHETUYHOTO
TK 3 BIICYTHICTIO CIOPTCMEHOK, MmO MaioTh TinepkiHetnunuii TK. OnTuManbHWid (QyHKIIOHaTBHHN CTaH
BOJICHOOJICTOK, B MOETHAHHI 3 IMPOBOI0 MaHCTEPHICTIO, OYJIO MPOJIEMOHCTPOBAHO B T'pi 31 30ipHOI0 KOMaHJIOH
I'pemii, sixa 3akingmnacs 3 paxyHkoMm 3:0.

3. Koppensuiitauit aHaii3 JeMOHCTPY€ CIPHUSTINBAN HeraTHBHUN B3aeMo3B's130k Mixk YCC ta Mo, UCC Ta
TP, CI ta Mo i mo3utuBHuii — Mk CI ta BIIP, mo minTeepmxytoTs npeBamoBaHHs napacumnatuanoi tanku AHC i
TEHJICHIIIIO JI0 TIepeBakaHHs rinokiHeTnyHoro TK y Boseii0omicTok.
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