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The aim of our study was to determine the characteristics of the BNP and AT Il expression in the LC structure of rat brain
stem with experimental (genetically determined essential and secondary endocrine-salt) arterial hypertension and to give a
comparative description of the expression pattern of these peptides in etiologically different types of arterial hypertension.

Materials and methods. The study was carried out on adult 30 male rats. 20 Wistar animals were divided into two groups —
control (10 rats) and 10 rats with simulated endocrine-salt AH (ESAH) and 10 rats of SHR line with essential AH (EAH). The
expression parameters of neuropeptides, such as the content, concentration, and relative area of the immunoreactive material,
were studied using an immunohistochemical method.

Results. It was found that from all BNP expression parameters in the locus coeruleus structure, only relative area increased
significantly in both groups. The concentration did not significantly change, and the content ofimmunoreactive material increased
significantly only in animals with ESAH. At the same time, all parameters of angiotensin Il expression increased significantly
in both experimental groups. Thus, in rats with experimental arterial hypertension in the locus coeruleus structure, more pro-
nounced changes in expression parameters are characteristic for angiotensin Il, rather than for BNP. There is a discrepancy
between levels of pressor angiotensin Il expression and depressor BNP expression in the direction of angiotensin Il expression
increasing during the arterial hypertension formation. The nature and peculiarities of these neuropeptides expression in the LC
structure depend on the key link of the pathogenesis of the modeled arterial hypertension.

Conclusions. In rats of the control group with normal blood pressure in LC structure, AT Il is more represented. The content
and concentration of IRM to AT Il are 2.32 and 2.19 times higher than the corresponding BNP values. Prevalence of AT Il
in the LC structure of the brainstem remains even when arterial hypertension is formed, regardless of its etiology. However,
the etiopathogenetic mechanisms of arterial hypertension development impose their own characteristics. In EAH, the content
and concentration of AT Il is higher than BNP by 4.58 and 3.59 times; in ESAH — by 2.16 and 2.83 times. In the pathogenesis
of essential arterial hypertension formation an important role is played by a change in the central control of blood pressure
regulation. It is characterized by a significant predominance of the pressor component AT Il over the depressor BNP in
the brainstem LC structure.

MopiBHAAbHA XapaKTepUCTUKA NOKA3HUKIB eKcnpecii MO3KOBOro
HaTpilypeTHUYHOro NnenTUAy Ta aHrioteH3uHy Il y cTpykTypi 6AaKUTHOI NASMK
cToBOYpa MO3Ky LypiB NpU apTepiaAbHiW rinepTeHsii pi3Horo reHesy

M. B. AaHykano, O. B. laHueBa, €. B. KapkapsH

MeTa po60Tu — BCTaHOBWTY OCOBIMBOCTI MOKa3HMKIB eKCrpecii MO3KOBOro HaTpitypeTnyHoro nentuay (BNP) Ta aHrioTeH3uHy
Il (AT II) y cTpykTypi 6nakutHoi nnsmm (BIM) ctoOypa MO3Ky LLypiB 3 ekcrnepuMeHTanbHUMK (FeHETUYHO AETEPMIHOBAHO
eCeHLlianbHo0 Ta BTOPUHHOK eHOKPUHHO-CONBLOBOI0) apTepianbHUMK rinepTeHsiamum (AlN), 4aTv NOpIBHAMNbHY XapakTeprucTUKy
naTTepHa ekcrpecii Lyx nenTuaiB npy eTionoriyHo pisH1X BUAAxX apTepianbHoi rinepTeHsii.

Matepianu Ta Mmetoau. locnimkeHHs BukoHanm Ha 30 cTaTeBO3pinymXx Lypax-camusx, ceped Hux — 20 TBapwH ninii Wistar,
AKUX noginunu Ha agi rpynu: 10 — koHTponb, 10 — 3i 3aMogenboBaHo eHAoKpUHHO-conbosoto Al (ECAI); 10 wypis ninii SHR
3 eceHuianbHoto Al (EAT). MapameTpu ekcnpecii HelponenTuaiB: BMICT, KOHLEHTPAL,ito Ta BiGHOCHY NAOLLY iMyHOPEaKTUBHOTO
marepiany — 4OCHiQKyBanu 3a ONOMOrot iMyHOTCTOXIMIYHOTO MeToZy.

Pesyniratu. BeTaHoBunv, WWo cepen AocnimpkyBaHux napameTpis excnpecii BNP y ctpykTypi Bl BiporigHo B 060X rpynax
36inbLuMnack Tifbky BigHOCHA NNOLLA; KOHLEHTPALS BipOrigHO He 3MiHMnacs, a BMICT iMyHOpeaKTMBHOrO Matepiany BiporigHo
BUpic Tinbkn y TBapuH 3 ECAI. BogHoyac yci noka3Huku ekcnpecii aHrioteHsauHy |l BiporigHo 36inbwunmcs B obox ekcne-
pumeHTanbHux rpynax. OTxe, B LLYPIB 3 €KCNEPUMEHTANBHOK apTepianbHO MNepTeHsicto y CTPYKTYpi BnakuTHoi nnsmu
BUPaXeHiLLi 3MiHM NOKa3HUKIB ekcripecii Oynu xapakTepHi ans aHrioteHauHy |1, Hix ans BNP. Tak, npu cchopmoBaHiii apTepi-
anbHil rinepTeHsii cnocTepirany HEBIANOBIAHICTb MiX PIBHAMYM eKCNpecii NpecopHoro aHrioteH3uHy |l i genpecopHoro BNP'y
ik 36inbLUEHHs ekcripecii aHrioTeH3nHy Il. XapakTep Ta 0cobnmMBOCTI eKCpecii JOCNimKyBaHNX HEMPONENTUAIB Y CTPYKTYpI
OnakuTHOI NNAMK 3anexaTb Bif KMOYOBOI JIaHKW NaToreHe3y 3MOoAeNbOBaHOI apTepianbHOi rinepTeHsii.

BucHoBKM. Y LLypiB KOHTPOMNbLHOI FPYNK 3 HOPMAanbHUM apTepianibHUM TUCKOM Y CTPYKTYpPi BnakuTHOI NsiMK 3HaYyLLO Npea-
cTaBneHum € AT Il, BMicT i koHUeHTpaLisa sikoro y 2,32 Ta 2,19 pasa nepesuLLye BignosiaHi nokasxuku BNP. Mpu cchopmosa-
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Hill apTepianbHiii rinepTensii, HesanexHo Bia ii eTionorii, nepeBaxaHHst AT Il y cTpykTypi GnakuTHOI Nnsimm cToBOYpa MO3KY
30epiraeTbcsi. Ane naToreHeTUYHi MexaHiamMu po3BUTKY apTepianbHOi rinepTeHaii 3yMoBIioTb CBOI ocobnmeocTi. Mg vac
EAT nigBuieHHs BmicTy # koHueHTpauii AT Il nopiBHsHO 3 BNP ctaHoBuTb 4,58 i 3,59 pasa; npu ECAI —y 2,16 i 2,83 pasa.
Y natoreHesi popmyBaHHS eCeHLjianbHOT apTepianbHOi rinepTeHsii BaxMBy porb BidirpatoTb 3MiHW LLEHTParbHOro KOHTypa
perynsuji apTepianbHOro TUCKY, XapakTepHe CyTTEBE MepeBaxaHHs NpecopHoro komnoHeHTa AT Il y cTpykTypi GnakuTHOI
nnamu cToBBypa Mo3ky Hag AenpecopHum BNP.

CpaBHUTEAbHAA XapaKTepPUCTUKA NaTTepHa 3KCNPECCUMU MO3roBOro
HaTPUNYPETHUECKOro NenTMAA U aHruoTeH3uHa Il B ctpyktype ronyboro natHa
CTBOAA MO3ra KpbIC NPU apTepuaAbHOW TMNepTeH3UU Pa3AMUHOro reHesa

M. B. AaHykano, O. B. TaHueBa, E. B. KapkapsaH

Llenb pa6oTbl — ycTaHOBUTb OCOBEHHOCTM NOKa3aTeneil SKCmpeccu Mo3roBoro Hatpuitypetuyeckoro nentuaa (BNP) un
aHrnotenauHa Il (AT Il) B cTpykType ronyboro natHa (1) cTBONa Mo3ra KpbIC C SKCepUMEHTanbHbIMM (FeHETUYECKN AeTepMu-
HUPOBAHHOW 3CCEHLMANbHOMN 1 BTOPUYHOM SHAOKPUHHO-CONEBOI) apTepuanbHbIMU runepTeHansmm (AlN), 4aTb CpaBHUTENbHYO
XapaKTepuCTVKy NaTTepHa 3KCMPEeCccum aTUX NENTUA0B NPU STUOMOTMYECKM Pa3HbIX BUAAX apTepuasnbHON MnepTeH3ny.

Marepuanbl n MeToabl. Vccnenoanue npoBefeHo Ha nonoso3penbix 30 kpbicax-camuax, cpeay Kotopbix 20 KUBOTHbIX
nunum Wistar, nogenenHbix Ha 2 rpynnbl: 10 — koHTponb, 10 — CO CMOZENMPOBaHHOM 3HAOKPUHHO-conesor Al (QCAT); 10
kpbIC MHUMM SHR ¢ acceHumansHoi Al (SAT). MapameTpbl 3kcnpeccun HeMponenTUAOB: CoaepKaHne, KOHLEHTpaLo 1
OTHOCUTENbHYI0 NMOLLAAb MMMYHOPEAKTUBHOMO MaTeprana — UCCesoBani C OMOLLbH MMMYHOTMCTOXMMUYECKOTO METoAA.

Pe3ynkTathl. YCTaHOBMNEHO, YTO M3 1CCneayeMbIx napameTpoB akcrpeccun BNP B cTpykType rony6oro nsiTHa 4OCTOBEPHO B
obenx rpynnax yBenuuunacs NuLLb NNoLLazb; KOHLEHTPpaLus JOCTOBEPHO He U3MEHWMACh, a COAePXaHne MMMYHOPEaKTUBHOTO
martepuarna JOCTOBEPHO BO3POCIIO NULLb Y xMBOTHbIX ¢ QCAT. Bce nokasatenu akcnpeccum aHrmoTeHamnHa |l LoCToBEPHO Bbi-
pocnu B 0bovx SKCneprMeHTanbHbIX rpynnax. Takum 06pasom, y KpbIC C AKCePUMEHTaNbHOM apTepuanbHO rnepTeH3nen B
CTPyKTYpe rony6oro nsTHa 6onee BbpaxeHHbIe M3MEeHeHWs NokasaTenei 3KCpeccun XxapakTepHb! Ans aHrmoteHauHa ll, yem
ans BNP. Tak, npu cchopMrpoBaHHOI apTepuanbHON rMnepTeH3n OTMEYEHO HECOOTBETCTBME MEXY YPOBHAMM 3KCTIPECCUM
npeccopHoro aHrmoteHsuHa Il u aenpeccopHoro BNP B cTOpoHy yBenuueHus akcnpeccum aHrnoteHsuHa ll. Xapakrep u oco-
6EHHOCTY 3KCMPECCUM U3y4aeMblX HEMPONEeNnTUAOB B CTPYKTYpe ronyboro NTHa 3aBUCAT OT KNKOYEBOro 3BeHa natoreHesa
MOZENMPOBaHHON apTepuanbHON rMnepTeHaunn.

BbiBoAbl. Y KpbIC KOHTPOMLHOI PynMbl C HOpPMaribHbIM apTepuanbHbIM AaBreHneM B CTPYKType rony6oro nstHa 6onee
npeacTasneHHbIM sBnsetcsa AT |I, cogepxaHne 1 KOHUEeHTpaLms KoToporo B 2,32 1 2,19 pasa npeBsbILLatoT COOTBETCTBYOLLME
nokasatenv BNP. [Mpu cchopmmpoBaHHOI apTeprasnbHON rnepTeH3nmn, HE3aBUCKMO OT ee 3Thonoruum, npeobnagaque AT |l B
CTPYKTYpe rofly6oro nsatHa cTeona moara coxpaHsetcs. OfHaKo aTnonatoreHeTu4eckne MexaHnambl passutusa Al Haknagb!-
BatoT cBOM 0cobeHHOCTM. Mpn AT npeBbiLLEHNE coaepaHms 1 KoHUeHTpaumm AT |l no cpaBHeHuto ¢ BNP cocTasnsiet 4,58
1 3,59 pasa; npn SCAI — B 2,16 1 2,83 pasa. B natoreHese hopMmnpoBaHust 3cCeHLManbHOM apTepuansHO rtMnepTeH3um
BaXHYI0 POfib UrPaeT M3MEHEHWe LeHTPanbHOro KOHTYpa perynsaumm apTepuanbHoro AaBneHns, XapakTepHoO CyLLECTBEHHOE
npeobnagaHve npeccopHoro komnoHeHTa AT |l B CTpykType ronyboro nsTHa CTBona Moara Hag, aenpeccopHeiM BNP.

Introduction neurons largely depends on the whole complex of neu-
rotransmitters influence on it [2]. There are a large number
of studies about the influence of the well-known “classical”
neurotransmitters like acetylcholine, glutamate, GABA
on the morpho-functional activity of LC noradrenergic
neurons [3-5]. However, in recent years, “non-classical’
neurotransmitters, substances that have the properties of
both local regulatory neuropeptides and distant systemic
regulators are interested by scientists. Brain natriuretic
peptide (BNP) and angiotensin Il (AT II) are vivid exam-
ples of such substances. According to the mechanism of

It is well known that the level of blood pressure (BP) is
directly related to such indicators as cardiac output (CO)
and total peripheral vascular resistance (TPVR) [1]. So,
the adequacy of systemic blood pressure controlling will
depend on the functional state of the mechanisms of their
regulation. It is no secret that both of these indicators
are under complex multi-level control of the autonomic
nervous system (ANS), hormonal and humoral factors.
Today, when the effects and mechanisms of blood pres-
sure regulation by hormonal and humoral agents are well ; ool )
studied, the neurogenic blood pressure control is stil a  action, they are physiological antagonists. BNP and AT Il
significant issue and arouse the interest of a large number ~cting in opposite directions on the SNS neurons activity
of researchers. In this regard, the problem of studying regulate the CO and TVPR by coordinating all links of BP
the functional state of the ANS regulatory structures in regulation: peripheral parts of the SNS, natriuretic peptide
conditions of high blood pressure, especially its sympa-  Systems and renin-angiotensin-aldosterone system [6,7].

thetic regulation link, becomes actual. But, despite the fact that the effects, localization and
One of the key brain regulatory centers of the sympa- prevalence of these two peptides in the central nervous
thetic nervous system (SNS)is the locus coeruleus (LC)—  system are being actively studied today, the features

the structure of the brain, which consists of the largest ~ of these neurohormones balance, the dependence of
accumulation of noradrenergic neurons and serves as its the BNP and AT Il expression level from the type of ex-
main source there. In the studies of E. R. Samuels and perimental pathology are practically absent. Not enough
E. Szabadi, it was shown that the functional state of LC information about the features of the quantitative BNP and
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AT Il content in the LC structure in etiologically different
types of arterial hypertension.

The aim

To determine the characteristics of the BNP and AT I
expression in the LC structure of rat brain stem with
experimental (genetically determined essential and se-
condary endocrine-salt) arterial hypertension and to give
a comparative description of the expression pattern of
these peptides in etiologically different types of arterial
hypertension.

Materials and methods

The study was carried out on 20 adult Wistar male rats
and 10 male SHR rats weighing 250-270 g. SHR rats
are generally accepted as a model of essential human
hypertension (EAH) [8]. The Wistar rats were divided into
2 groups of 10 animals each. The first group served as a
control. The rats of the second group were modeled with
endocrine-saline hypertension (ESAH), which served as
a model of the secondary endocrine-associated human
hypertension. ESAH was induced by intraperitoneal
injection of prednisolone (twice a day for 30 days: at
7a.m.—2mg/kg, at 20 p.m. -4 mg/kg) with 5 ml 0f 2.3 %
NaCl solution forced intake [9]. The AH development was
confirmed by 3-times detection of persistent increase in
blood pressure more than 150/90 mm Hg. In groups of
animals, blood pressure was measured using a BP-2000
apparatus (Visitech Systems, USA) [10]. Mean blood
pressure levels in the control were 110/75 = 5 mm Hg,
ESAH - 155/90 + 5 mm Hg, EAH - 165/100 + 5 mm Hg.
In the end of experiment, the animals were immediately
sacrificed via decapitation after being anesthetized
with aethaminalum-natrium at a dose of 40 mg/kg body
weight intraperitoneally. The study object in experimental
animals was the medulla oblongata. The experimental
part of the study was carried out exactly in accordance
with the National “General Ethical Principles of Animal
Experimentation” (Ukraine, 2001), in agreement with
the Directive 2010/63EU of the European Parliament and
of the Council of September 22, 2010 on the protection
of animals used for scientific purposes.

Colchicine were administered intracerebroventric-
ularly to all groups of experimental animals, including
the control group, to increase the identification of the stud-
ied neuropeptides [11].

The object of the study was the brain stem of ex-
perimental animals. The topographical identification of
the brainstem LC was performed using the stereotactic
atlas of the rat brain [12].

Expression of BNP and AT Il was studied by an
immunohistochemical method. Serial 7 pm brain stem
sections after preliminary histochemical processing [13]
were incubated with goat IgG to BNP (1:200 dilution, San-
ta Cruz Biotechnology, USA), or rabbit IgG to AT Il (Santa
Cruz Biotechnology, USA) (dilution 1:200). Sections with
applied primary antibodies were kept in polymeric fixatives
at T = +4 °C for 24 hours. Then, secondary murine anti-
bodies to goat IgG (on sections with primary antibodies
to BNP) and secondary murine antibodies to rabbit IgG
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(on sections with primary antibodies to AT Il) conjugated
with FITC (Santa Cruz Biotechnology, USA) (1:200). The
sections were kept at T = +37 °C for 45 min and covered
with a mixture of glycerin / phosphate buffer (9 : 1).

Immunofluorescence studies of brainstem sections
prepared by the above described method, were performed
in the ultraviolet spectrum using a 38 HE filter (Zeiss,
Germany) on AXIOSKOP microscope through a sensi-
tive camera AxioCam-5HRm (Zeiss, Germany). Images
obtained in this way were processed interactively, with a
determination of the region of interest (ROI), correspond-
ingtoaLC. Inthe selected ROl the relative area of the im-
munoreactive material (IRM) to studied neurohormones
(%), the concentration of the IRM to BNP and AT Il in 1
pm? (Uif/um?), and the IRM content (Uif) to BNP and AT Il
were determined. The microphotographs of the LC were
processed using the image analysis program — Image
J. All obtained data was processed using the programs
Statistica (licensing number JPZ8041382130ARCN10-J)
and Excel 7.0 (Microsoft Corp., USA). To determine
the reliability of the differences in the samples studied,
the Student’s test (t) and, if necessary, the Whitney—-Mann
criterion (U) were used. Differences were considered
significant for P < 0.05 [14].

Results

As aresult of conducted studies, a number of differences
and features of the BNP (Fig. 1) and ATII (Fig. 2) expres-
sion in the LC structure in rats with experimental arterial
hypertension, both in EAH and ESAH, were found.

As it is shown in Table 1, in both groups with ex-
perimental AH the indicators of BNP relative area in LC
structure significantly changed. Thus in EAH group, it was
higher by 6.51 % and in animals with ESAH — by 6.94 %,
in comparison with the control animals. However, there
were no significant differences, when the parameter of
the IRM relative area to BNP between groups with experi-
mental AH was compared. IRM concentrations to BNP in
the studied structure showed no significant differences,
both in comparison with the control and in the intergroup
analysis in rats with modeled AH. As for the IRM content
to BNP in the LC structure, it significantly increased by
23.17 % only in the ESAH group, which led to a significant
difference of this parameter between the groups of rats
with ESAH and EAH becoming 28.21 % higher (Table. 1).

Asomewhat different results were observed in the AT
Il expression in the LC structure of rats of the experimental
groups. So, analyzing the relative area of IRM distribution
to AT I, its significant increase was found only in animals
with ESAH. This increasing made up 5.97 % compared
with the control group. The differences of this parameter
between the experimental groups, which was also re-
liable, should be noted. At the same time, in the group
with ESAH, the IRM relative area to AT Il was higher by
8.18 % compared with the v alues in the group of rats
with EAH (Table 2).

The IRM concentration to AT Il in the LC structure in
both experimental groups was significantly higher than
in the control group. Its elevations were found in ani-
mals both with EAH by 59.4 %, and ESAH by 26.6 1%.
Significant differences in the AT Il concentration index
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Fig. 1. BNP expression in LC structure of rat brainstem in arterial hypertension of various

origin. A: control rats, B: rats with EAH, C: rats with ESAH.

between the experimental groups were also detected. In
animals with ESAH it was lower by 20.66 % than in rats
with EAH. A similar result was observed in IRM content.
So in the group with EAH it was higher by 89.56 % than
in the control, and in animals with ESAH by 38.42 %.
At the same time, there was no significant difference
between the experimental groups (Table 2).

Thus, in rats with experimental arterial hypertension in
the LC structure, more pronounced changes in expression

Pathologia. Volume 16. No. 2, May — August 2019

origin. A: control rats, B: rats with EAH, C: rats with ESAH.

parameters are representative for AT Il, rather than BNP.
So, there is a discrepancy between expression levels of
pressor angiotensin Il and depressor BNP when arterial
hypertension is formed in the direction of increasing AT Il
expression. It should be noted that the nature and features
of studied neuropeptides expression in the LC structure
depend on the key pathogenesis link of simulated arterial
hypertension. The study showed that in rats with primary
arterial hypertension, the pressor peptide parameters

ISSN 2306-8027  http://pat.zsmu.edu.ua

Fig. 2. AT Il expression in LC structure of rat brainstem in arterial hypertension of various
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Table 1. Parameters of the BNP expression in the LC structure of rats with experimental arterial hypertension (M £ m)

Experimental groups IRM content (Uif) IRM concentration IRM relative area (%)

Control (n = 10)
EAH (n=10)
ESAH (n = 10)

30.55 + 1.40 6.43 +0.09
29.35+1.16 6.26 +0.12
37.63+£1.17% 6.29+0.11

44.95 £ 0.57
47.88+0.82°
48.07 £ 0.52°

*1 indicates a significant difference in the parameters (P < 0.05) of the experimental group rats relative to the control; #: indicates a reliable difference in the parameters
(P < 0.05) between rats of the experimental groups with AH.

Table 2. Parameters of the AT Il expression in the LC structure of rats with experimental arterial hypertension (M + m)

Experimental groups IRM content (Uif) IRM concentration IRM relative area (%)

Control (n = 10)
EAH (n = 10)
ESAH (n =10)

70.94 £2.83 14.09+0.28
134.48 +12.43 22.46 +1.68'
98.20 £2.99° 17.84 £0.35%

55.77 £ 0.65
54.63 £ 0.91
59.1+0.65%

*: indicates a significant difference in the parameters (P < 0.05) of the experimental group rats relative to the control; #: indicates a reliable difference in the parameters
(P < 0.05) between rats of the experimental groups with AH.

significantly prevails in the LC structure, than in secondary
endocrine-salt hypertension. At the same time, in endo-
crine-salt hypertension, increased BNP expression rates
in comparison with spontaneously hypertensive animals. It
may be due to the inclusion of compensation mechanisms.

Discussion

The fact of the presence of AT Il and the BNP in the LC
structure was shown in studies conducted in the 70s—-90s
years of the last century. Researchers also determined
the presence of specific receptors to AT Il and BNP in
this structure [6,7]. However, the question of quantitative
characteristics and the features of their content changes
in the LC structure under arterial hypertension of various
etiology and pathogenesis, remains poorly understood.

Considering the initially insignificant level of BNP
expression in LC structure, it can be assumed that its
identification in this structure is most likely related to
the receipt of the peptide from other parts of the brain.
According to a number of researchers, even in insignifi-
cant concentrations this neuropeptide has a sympatho-
inhibitory effect, thereby inhibiting the activity of SNS
centers. Their hypotensive effect was demonstrated on
SHR and on rats with DOXA salt hypertension. In studies
on cell culture its effect by decreasing of the sympathetic
neurons activity was shown [15,16]. BNP is believed to
realize its effects through the NPR-A (natriuretic peptide
receptor type A) receptors. Activation of this receptors
leads to a decreasing of intracellular calcium current,
which suppresses the functional activity of neurons and
reduces the release of neurotransmitters [17]. Conse-
quently, even at low concentrations, BNP can realize
its inhibitory effect on the LC noradrenergic neurons of
the brain stem, thereby reducing not only their functional
activity, but also suppressing the tonic effect of SNS on
blood pressure regulation.

Opposite to BNP, AT Il has a sympathoexicatory
effect, which is realized through the activation of AT1
receptors in the respective brain centers [6,18]. Studies
have shown that in rats of the SHR line in the brain, there
is a high activity of the local renin-angiotensin system,
an increased content of AT Il with an increased expres-
sion of its receptors [18,19]. This confirms the results
of our studies, where a significant prevalence of AT I

186 ISSN 2306-8027  http://pat.zsmu.edu.ua

in the LC structure in rats of this line was established.
Moreover, in rats with endocrine-salt hypertension
the fact of increased AT Il content in LC of the brain
stem was established. Those, a high level of AT Il in
LC accompanies with a persistent increase in blood
pressure and does not depend on the etiological nature
of hypertension formation.

Considering the pathogenetic role of AT Il high levels
in LC of the brain stem in the arterial hypertension de-
velopment, the study of G. Huber et al. draws attention.
It was demonstrated that AT Il leads to the release of
catecholamines from peripheral sympathetic neurons
by increasing depolarization-dependent exocytosis,
reducing at the same time, the reverse neuronal capture
of this mediators [20]. Considering the fact, that LC is
the most massive accumulation of noradrenergic neurons
in the brain, an increased content of AT Il in it will lead
to an increasing activity of this structure. It will increase
the secretion of norepinephrine and, as a result, will cause
sympathoexication.

Analyzing the data of our study, we can say that in
animals with experimental hypertension (primary, essen-
tial and secondary endocrine-salt) in the center of sympa-
thetic regulation (mainly, in LC) an imbalance of pressor
(AT Il) and depressor (BNP) neuropeptides is observed.
This is reflected in a significant prevalence of the AT Il
content, against the background of a slight increase in
BNP. Changes in the pressor-depressor relationship in
the LC structure have ethio-pathogenetic features. So in
EAH (model of the SHR rat), a higher level of AT Il than in
the secondary ESAH was noted. It is also probably related
with higher numbers of blood pressure in the SHR rats
than in rats with ESAH.

Conclusions

Based on the results of our research, we can conclude
the following:

1. In rats of the control group with normal blood
pressure in LC structure, AT Il is more represented. The
content and concentration of immunoreactive material to
AT Il are 2.32 and 2.19 times higher than the correspon-
ding BNP values.

2. Prevalence of AT Il in the LC structure of the brain-
stem remains even when arterial hypertension is formed,
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regardless of its etiology. However, the etiopathogenetic
mechanisms of arterial hypertension developmentimpose
their own characteristics. In essential AH, the content and
concentration of AT Il is higher than BNP by 4.58 and 3.59
times; in endocrine-salt AH — by 2.16 and 2.83 times.

3. In the pathogenesis of essential arterial hyperten-
sion formation an important role is played by a change in
the central control of blood pressure regulation. It is cha-
racterized by a significant predominance of the pressor
componentAT Il over the depressor BNP in the brainstem
LC structure.
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