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The regulation of the paraventricular (PVN) and supraoptic (SON) nuclei’s activity is carried out with a great amount of different
neurotransmitters, in particular, with nitric oxide. In order to get clear understanding of the local NO effects in hypothalamus in normal condition
and different models of hypertension it is necessary to study all isoforms of NOS in PVN and SON.

Our purpose was to find out the features of the inducible nitric oxide synthase (iNOS) expression in magnocellular SON and PVN in SHR
and endocrine-saline model of hypertension in rats.

Materials and methods. For all rats the mean blood pressure (mBP) was measured. In Wistar rats mBP was stable during the experiment.
In SHR mBP was higher than normal. In animals of the 3™ group with ESM the first measurement (before the modelling) demonstrated normal
rates of mBP. Since the 7" day of modelling mBP started increase and became steadily increased from the 215 day. We obtained the frontal
slices of hypothalamus and performed the assessment of iNOS expression using immunofluorescence assay.

The results showed the presence of the constitutive expression of iNOS in the magnocellular neurons of hypothalamus in Wistar rats as well as
in both groups of experimental hypertension. The level of iNOS expression in magnocellular nuclei was dependent both on type of hypertension
and topography of magnocellular neurons in hypothalamus. In SHR there was high expression of iNOS in PVN and low one in SON, whereas
in endocrine-saline model there was high expression in SON and there were no substantial changes of the iNOS expression in PVN.

Conclusions. We believe the alteration of iNOS expression in magnocellular nuclei of hypothalamus could participate in development and/or
adaptation to hypertension.

OcodauBocTi excnpecii iHAynn6e1bHOI CHHTA3M OKCUAY a30TY B MapPaBeHTPHUKYJISPHOMY Ta CYPAONTHYHOMY SI/IpaX
rinorajiamyca npu pisHuX MoJeJisIX apTepiajbHOI rinepreHsii

10. M. Konecnux, H. B. Ky3vo, O. B. I'anuesa, A. B. Abpamos

Perynsuis aktuBHOCTI cynpaontuyroro (COS) ta mapaBeHTpukynsipHoro (I1BSI) simep 3milicHIOETBCS BHACTIOK BEIHUKOI KUTBKOCTI HEl-
poTpaHCMITTEpiB, 30KkpeMa okcuay azory (NO). Brakaemo, 1o a1t OTpMaHHS YiTKOTO po3yMiHHS JoKaubHUX edektiB NO B rimoramamyci
HEeOOXiTHO IOCIIIUTH eKcIpecito BeixX i30¢opM cunTasu okcuay azory B [1BS Ta COSI.

Meta po6oTH — BCTaHOBJICHHS 0COOIMBOCTEN ekcrpecii iHaymbensHol cunrasu okeuny asoty (iNOS) y Benukoxiitnaaux COS ta [1BS
rinotagamyca B SHR i 3a ymoB enokpurHo-conboBoi Mozeni (ECM) aprepianbHoi rinepTeHsii B miypis.

Marepiaau Ta MeToau. YCiM IypaMm BUMIpsUTH cepeaHiil aprepianbuuii THck (CAT). ¥V urypis ninil Wistar cAT OyB cTaOiIbHEM MPOTITOM
excriepumenty. Y mypiB ainii SHR cAT OyB crabineHo migsumenuit. ¥ mrypis ECM 1o mowatky monentoBanHs cAT OyB HopmanbHUM. 3 7
no6u MozemoBaHHs CAT miBHIyBaBCs Ta CTaB CTAOUIBHO MiJBHUICHUM, TIOUnHa0uH 3 21 100u MoaenroBanHs. OTprManu GpoHTaIBHI 3pi3u
rimoranaMyca Ta BUKOHAIM OlliHIOBaHHS ekciipecii iINOS y HUX 3a JOIOMOTor iMyHO(MITyOpECIICHTHOTO aHai3Yy.

PesyabTaru. JlocnimKkeHHs IT0Ka3alo HassBHICTh KOHCTHTYILIHHOT ekcripecii iNOS y BeIMKOKIIITHHHIX HEHpOHaX TinoTajzamyca siK y IIypis
ninii Wistar, Tak i B 000X eKcliepiMeHTaIBHIX MoJeisX. PiBeHs excnpecii iNOS y BETHKOKIITHHHUX HEHpOHAX 3aJie’kKaB SIK Bil THITY MOJEINI,
Tax i Bij TornorpadidHoi NpUHAIEKHOCTI BEIUKOKIITHHHUX HelpoHiB. Tak, y SHR Bucoxuii piens excrpecii iNOS OyB Bij3nadenuii y [1BSI,
toxi sik y COS BiH OyB 3HAYHO HMXKYUM 32 TIOKa3HHUKH KOHTPOJIBHOI rPymH. 3 iHIIOTO OOKY, 32 YMOB €HIOKPHHHO-COJILOBOI MOJIEIN 3HAYHE
30inpmenHs excrpecii iNOS Bigznaganocs B COS, Toxi sk y [1BS] Mu He 3HAHIUIN BipOTiAHUX 3MiH.

BucnoBku. 3miHa piBHA excrpecii iINOS y BeTHKOKIITHHHEX HEHpOHAX rinoTajaMmyca MOKe OpaTu y4acTb Y pO3BHTKY Ta/a0o aganTamii 10
apTepiaNbHOI TilepTeH3Ii.

Knrouosi cnosa: cinomanamyc, eKCnepumeHmanibHa apmepiaibha inepmensis, wypu, 6eNUKOKAIMUHHI HEUPOHU, CUHMA3A OKCUOY A30MY.
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Oco0eHHOCTH IKCIPecCHH HHAYIHOeJbHOI CHHTA3bl OKCH/IA 230TA B NAPABEHTPHKY/ISIPHOM H CYNPAONTHYECKOM
SIAPAX TUIOTAIAMYCA MPH Pa3HBIX MOJIEJISIX ApTepHAJIbHOI rHNepTeH3un

10. M. Konecnuk, H. B. Ky3vo, O. B. I'anuesa, A. B. Abpamos

Perynsuus akruBHOCTH cynpaontudeckoro (COS) u mapasenTpukymsipaoro (I1BSI) sinep rumorasamyca ocymiecTBisieTcs Onarogapst 00Ib-
IIOMY KOJIMYECTBY HEHPOTPAaHCMHUTTEPOB, B 4aCTHOCTH, OKkcu Ly a3oTa (NO). MBI cauraeM, 94To UIs HOJTyIeHHs YETKOTO ITOHUMAHHS JIOKAJIBHBIX
s dexroB NO HE0OX0ANMO H3YUNTH IKCIPECCHIO BCEX M30(OpM CHHTa3bI okcuaa aszota B [IBS u COSL.

Hens pa6oTbl — ycTaHOBIEHHE 0COOCHHOCTEI SKCIIPEeCcCHH MHIYIHOeNbHOM cuHTa3kl okenaa azora (iNOS) B kpynHokiterounsix COS u
[IBSI runoranamyca y SHR u B ycioBusIX SHIOKpUHHO-coneBoi Mozenu (OCM) aprepualbHOI FUIIEPTEH3UN Y KpPbIC.

MartepuaJbl 1 MeTobL. BceM kpbicam ObLI0 H3MepeHo cpeHee aprepraiibHoe napieHne (CAJL). ¥ kpsic auanu Wistar cAJ] 0110 cTabuibHOE
Ha NPOTSHKEHUHU Beero skcnepuMenTa. Y kpoic muHur SHR cA/l 66110 cTabnnbHO noBsIeHHBIM. Y Kpbic 9CM 10 Havyamna skcriepuMenTa cA /]
06110 HOpMaBHBIM. C 7 cyTOK MozienupoBaHust A/l Hagasio MOBBIIIATHCS U CTAIO CTAOMIBHO MOBBIILICHHBIM, HAUHHAS € 21 CyTOK MOJCTUPOBAHHSI.
Mpe1 nomy4ynu GppoHTaIbHBIE CPE3bl THITOTaIaMyca U IIPOBEITH OLCHKY dKcrpeccuy iNOS B HHEX € ITOMOIIBIO IMMYHO(ITyOpPECIIEHTHOTO aHaIIH3a.

PesyabTarsl. MccnenoBanue okasano HaJIIHe KOHCTUTYIHOHAIEHOH akcrpeccnu iNOS B KpYITHOKIIETOUHBIX HEHPOHAX THIIOTanaMyca Kak
y KpbIc auHuA Wistar, Tak 1 B 00eHX MOJEIISIX SKCIIEPUMEHTAIBHON THIEPTeH3UU. YpoBeHb dkcnpeccur iNOS B KpyITHOKIETOYHBIX HEHpOHax
3aBHUCEIT KaK OT THIIAa MOJIEIIH, TaK ¥ OT TONnorpaduuecKol MpuHaIIeKHOCTH KPYITHOKIETOUHBIX HepoHOB. Tak, y SHR BBICOKHIi ypOBEHB JKC-
npeccuu iNOS ormeuancs B [1BS1, B To Bpems kak B COSI oH ObUT 3HAYMTEIHHO HUKE MOKa3aTeseil KOHTPOIbHOU rpymnsl. C Ipyroii CTOPOHHI,
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B YCIIOBHSIX 9HJIOKPUHHO-COJICBOI MOJICIIN 3HAYUTENbHOE yBennueHue dkcnpeccuu iNOS ormeuanock B COS, B To Bpems kak B [IBSI mbl He

BBIABUJIA TOCTOBEPHBIX OTJIMYHH.

BeiBonbl. V3menenue ypoBHs skcnpeccunt iNOS B KpYHHOKIETOUHBIX HEHpOHAX THIIOTaaMyca MOXKET NPUHUMATh y4acTHe B Pa3BUTHU

/Wi ajganTaiuu K apTepHaanoﬁ TUIICPTCH3UU.

Kniouesvle cnosa: cunomanamyc, IKCnepumMeHmajibHdas apmepuaibHds 2UNepmen3us, KpblCol, KPYNHOKemouinsble HelZpOHbl, CUHMA3a OKCUOA

azomd.

3anopostcckuit meouyunckuil scypran. — 2016. — Ne 4 (97). — C. 4-10

he blood pressure (BP) regulation involves several reg-

ulatory systems on different levels. It is realized through
neurogenic and hormonal mechanisms and local mediators’
systems.

The major integrative centre of the cardiovascular regulation
is hypothalamus. It is considered to be as a key component of
neuronal circuits of central blood pressure control. It provides
coordination and integration of signals in response to central
and peripheral stimuli. From the standpoint of BP regulation
its paraventricular (PVN) and supraoptic (SON) nuclei are the
most interesting.

The hypothalamic control systems implement their regulation
of vascular tone both through the influence on sympathetic ner-
vous centres and via the involvement of hormones of neuro- and
adenohypophysis. The regulation of PVN and SON activity is
carried out with a great amount of different neurotransmitters
[1], with the nitric oxide among them (NO) [2,3].

The local nitric oxide mediator system implements its effects
via paracrine action both on the peripheral vascular resistance
and on the centres in the brain, where it carries out the trophic
and neurotransmitter’s functions. This system takes part in
a list of physiological processes, such as gene transcription,
translation and posttranslational modification of proteins, va-
sodilation, apoptosis induction and neuromuscular transmission
of signals [4]. It also promotes a linkage and integration of the
hypothalamic structures with different regions of the brain [5].

In mammals NO generates via three isoforms of the nitric
oxide synthase (NOS). They are defined as neuronal (nNOS),
inducible (iNOS) and endothelial (eNOS). It was previously
thought nNOS and eNOS express constitutively, while iNOS
appears only during immune response [6]. Nevertheless, all iso-
forms were found in the brain where they serve as the modulators
of different centres through the NO synthesis, in particular, the
sympathetic centres of autonomic nervous system [4].

The immunohistochemical staining of the nNOS showed it
was present in great number of neurons in PVN with prevailing
in magnocellular subnuclei compared with parvocellular [7,8].
nNOS also was found in 6-10% of neurons with spinal projec-
tions [8—10] and in 12-25 % neurons with projection into the ros-
tral ventrolateral medulla (RVLM) [11-13]. Nevertheless, there
is an opinion that the magnocellular neurosecretory neurons are
the main source of nitric oxide in PVN [7,14]. Current data show
the involvement of NO derived from the magnocellular neurons
in the modulation of autonomic outflow from PVN [7]. It was
based on the fact of interaction of magnocellular neuron bodies
and dendrites with spinal projections of parvocellular neurons of
PVN [7,8]. Therefore, NO derived from magnocellular neurons
could influence on the activity of the presympathetic neurons.

For a long time, the iNOS was considered to be a source of NO
during the pathological processes, however in increasing number

of studies the constitutive iNOS expression and its physiological
role are discussed. The constitutive expression of iNOS was found
in neurons, microglia and astrocytes. [15,16]. Another research
group found the high concentrations of iNOS in cortex and fore-
brain during embryonal and early postnatal life stages, and during
the later stages iNOS activity falls to barely noticeable values [17].

It is also known the NO regulates the sympathetic tone not
only in normal conditions, but during different diseases. Its
role is significant in the development and maintenance of such
pathological states as neurodegenerative diseases, chronic renal
and heart failure and hypertension [18].

Considering the fact, the NO generation involves three iso-
forms, in order to get correct understanding of the local NO
effects in hypothalamus during normal condition and different
models of hypertension it is necessary to study all isoforms of
NOS in PVN and SON.

Earlier in out studies we found that both in SHR and endo-
crine-saline model (ESM) of hypertension there was a significant
increase of the nNOS expression both in SON and PVN. In
addition, eNOS expression was dependent on origin of hyper-
tension and the functional role of nuclei [19].

In present study our purpose was to find out the features of
the iNOS expression in magnocellular supraoptic and paraven-
tricular nuclei of hypothalamus in SHR and endocrine-saline
model of hypertension in rats.

Material and methods

Animals and treatment

Experiment was carried out in accordance with the Council
Directive 2010/63EU of the European Parliament and of the
Council of 22 September 2010 on the protection of animals used
for scientific purposes and with national “General ethic princi-
ples of the animal experiments” (Ukraine, 2001). The carrying
out of this experiment was approved by the Commission on
Bioethics of Zaporizhzhia State Medical University.

Experimental groups consisted of 20 mature male Wistar rats
and 10 mature SHR in age of 5-6 month with body weight of
250-270 g, which were treated in common laboratory conditions
(12-hour light cycle, T=+22 %) with free access to water and
food. Animals were obtained from the experimental-biological
clinic “Biomodelservice”, Kyiv, Ukraine. Rodents were allo-
cated into 3 experimental groups: the 1% group consisted of
10 Wistar rats and was used as a control group; the 2™ group
consisted of 10 SHR; the 3" group consisted of 10 Wistar rats,
which underwent the endocrine-saline modelling of hyperten-
sion [20]. For creating ESM during 30 days rats were treated
with prednisolone intramuscularly at 7 o’clock with dose of
2 mg/kg and in 20 o’clock with dose of 4 mg/kg with simulta-
neous watering with 5 ml of saline (NaCl 2.3 %).

For all rats the mean blood pressure (mBP) was measured with
the non-invasive system BP-2000 (Visitech Systems, USA). First
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measurement was done a day before experiment beginning and
then on the 1%, 7 14® 21 and 30" day of the experiment. The
mBP measurement procedure was carried out in accordance with
the protocol recommended by manufacturer: measurement was
carried out in silence with exclusion of loud noises and human
voice; animals were accustomed to the restrainer during 5 days
before the procedure; for each measurement different restrainers
were used; in the day of measurement animals were preheated
in restrainers, then 10 preliminary and 10 control measurements
were performed; animals were in restrainer no more than 30
minutes each time.

In control group mBP was stable (83.75+0.96 mm Hg) during
the experiment. In rats of the 2™ group mBP was higher than
normal (125.78+1.12 mm Hg). In animals of the 3™ group with
ESM the first measurement (before the modelling) demonstrat-
ed normal rates of mBP. Since the 7" day of modelling mBP
started increase and became steadily increased from the 21%
day (137.77+1.23 mm Hg). Data about distribution of mBP in
experimental groups stated in Fig. /.

150
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70

Mean blood pressure, mm Hg

Wistar SHR ESM

Fig. 1. This box-and-whisker plot shows levels of mean blood
pressure in Wistar (n=10), SHR (n=10) and ESM (n=10) experimental
groups. For ESM group we indicated the mean of blood pressure from
21 day of the modelling. Data presented as min and max, the 1% and
the 3™ quartiles and median.

Tissue processing

On the last day of the experiment after the 16 hours of star-
vation rats were anesthetized with 40 mg/kg of thiopentone
intraperitoneally and infused with the warm (T=+37 %) Bueno
fixator in the descending aorta. Then animals were decapitat-
ed. Brain was immediately extracted and washed with 0.9 %
saline (T=+4 %) and then placed into Bueno fixator for 20
hours in room temperature. After 2-hour washing of picric acid
in running cold water the brain was dehydrated in ascending
concentrations of ethanol (from 50 % to 100 %), ethanol 100 %
+ chloroform (in ratio 2:1, 1:1, 1:2), chloroform, chloroform +
paraplast (MkCormick, USA) inratio 1:3 (T=+37 °C), paraplast
(T=+56 %, 1 hour) and then imbedded into paraplast blocks.
In accordance with the stereotaxic atlas [21] on rotational
microtome Microm-325 (Microm Corp., Germany) the serial
frontal slices of hypothalamus of 14 um were prepared. These
slices were incubated in thermostat for 7 days (T=+37 %). Then
paraplast was dissolved in orto-xylole (100 %) during 10 mi-
nutes, the slices were rehydrated in descending concentrations
of ethanol (100 % to 50 %) The ethanol remnants washed with
PBS (pH=7.2) during 5 minutes triply.

Immunostaining

With aim to identify the iNOS, histological slices were incu-
bated with mouse IgG to iNOS, conjugated with FITC (sc-7271

FITC, Santa Cruz Biotechnology, USA) in dilution ratio 1:200.
Slides with slices and applied antibodies were placed in poly-
meric containers into refrigerator (T=+4 °C) for 24 hours. Then
antibodies were washed out with PBS during 5 minutes triply
and slides were covered in glycerol/PBS solution (ratio 9:1).

Negative control

For a negative control of the specificity we took several slides
and incubated them with blocking peptide (sc-7271 °P, Santa
Cruz Biotechnology, USA) in dilution ratio 1:50, then slides
were processed as stated above. In this slides there was no
significant fluorescence observed.

Immunofluorescence assay

We performed the assessment of slides with iNOS immunos-
taining in ultraviolet excitation spectrum with the wave length
of 390 nm using light filter with high emission 38HE (Carl
Zeiss), microscope AxioScope (Carl Zeiss), immersion lens
F-Fluar 40x/1.30 Oil (Carl Zeiss) and immersion oil Immersol
518F (Carl Zeiss). All images were obtained with 8-bit camera
AxioCam-ERc 5s (Carl Zeiss) and written as a computer file in
TIFF format with resolution 2560x1920 in application AxioVi-
sion 4.8 LE (Carl Zeiss). All images were done with the same
brightness, exposition and correction settings. Image analysis
was performed in ImageJ (NIH, USA). Before analysis the
microscope scaling was taken in attention with aim to convert
pixels to pum?. During the analysis in interactive mode we defined
the regions of interest (ROI) with the significant fluorescence. In
ROI we calculated both the absolute area (um?) of ROI and the
immunoreactive material (IRM) and corrected total fluorescence
(CTF, Uif), which is directly proportional to the contain of IRM
[33]. With aim of integrative assessment, we calculated the
IRM specific area (SA, %) as absolute area of IRM divided by
absolute area of ROI and IRM concentration (CONC, mU, /um?)
as CTF divided by absolute area of ROI. We evaluated non less
than 100 vision fields in each group.

Statistical analysis

All statistical calculations were done in Microsoft Excel 2016
(Microsoft Corp.) with Attestat 12. We calculated the mean
(M) and standard mean error (m) for each of the indexes. With
aim to find the significance of the differences in experimental
groups we used ANOVA, post hoc t-tests with Holm-Bonferroni
correction were performed and probability of differences was
defined using Student’s distribution table. Significant difference
was considered for P<0.05.

Results

During the visual analysis of the hypothalamic slices we have
found that the IRM to iNOS in SON (Fig. 2) and PVN (Fig. 3)
in rats of all groups was allocated in cytoplasm of magnocellular
neurons diffusely and in granules.

The obtained results are listed in 7able I and Fig. 4.

Discussion

The presence of the iNOS expression in magnocellular nuclei
of hypothalamus in the 1% group proves the basal expression of
this NOS isoform. This fact allows us to suggest the physiolog-
ical role of iNOS and its constitutive expression.

The obtained results are consistent with modern conception
of the physiological role of iNOS in central nervous system.
Buskila with colleagues [22] showed the existence of the
iNOS-mediated NO-secreting neurons and their activity in
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Fig. 2. This image shows the allocation of IRM to iNOS in SON of Wistar (A), SHR (B) and ESM (C). Indirect immunofluorescense. 400x.
Arrows mark IRM granules. OX states for optic chiasm.

Fig. 3. This image shows the allocation of IRM to iNOS in magnocellular PVN of Wistar (A), SHR (B) and ESM (C). Indirect
immunofluorescense. 400x. Arrows mark IRM granules.

Table 1
Indexes of the iNOS expression in magnocellular neurons of SON and PVN in Wistar, SHR and ESM rats.

SON PVN
G;‘i‘j%s’ CTF, U, CONC, mU,/um? SA, % CTF, U, CONC, mU,/um? SA, %
Wistar 111.69+4.92 11.56£0.42 33.27:0.8 71.5615.22 7.05:0.3 44.82+0.99
SHR 131.1443.12" 9.85£0.24" 38.08+0.85' 157.94+4.8 11.84£0.24" 56.62£0.9"
ESM 202.08:7.5712 16.53+0.65'2 36.71:0.86' 69.5+2.272 6.85£0.092 48.630.5212

Notes: Data presented as mean + standard error of the mean, (') is significant difference (P<0.05) compared with Wistar, (%) is significant

difference (P<0.05) compared with SHR.
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Fig. 4. These box-and-whisker plots show a distribution of CTF,
CONC and SA in SON (A,C,E) and PVN (B,D,F), respectively,
in Wistar (control, n=10), SHR (n=10) and ESM (n=10) rats. Data
presented as min and max, 1st and 3rd quartiles and median, (¥*) is
significant difference (P<0,05) compared with Wistar, (°) is significant
difference (P<0.05) compared with SHR.

murine neocortex and amygdala. During the experiment with
surviving brain slices they observed the change in intensity of the
iNOS fluorescence related to the presence of different inhibitors.
Also these scientists found iNOS provides at least 10 % of gen-
eral NOS activity in the brain [23]. In another experiment they
found the iNOS-dependent NO-mediated derivatives take part in
presynaptic potentiation in the posterior horn. Also investigators
found iNOS-dependent modulation of the neurotransmitters
release, in particular, glutamate [23].

Furthermore, our results about the iNOS expression in
magnocellular nuclei of hypothalamus are consistent with data
about expression of iNOS both in magnocellular neurons and
glial cells [24]. This substantiates our suggestion about the
constitutive role of iNOS the central nervous system activity,
in particular, of hypothalamus.

From the other side, we have found the features of the iNOS
expression, which are dependent both on the origin of the hy-
pertension and topography of magnocellular neurons of hypo-
thalamus. In SHR the significant increase of iNOS expression
(CTF, CONC and SA) was found in magnocellular part of PVN,
whereas in SON we have not found significant changes of its
expression except SA. In contrast, in endocrine-saline hyper-
tension there was observed the increase of iNOS expression in

SON (CTF, CONC and SA) with decrease of its CONC in PVN
despite of increase of CTF and SA.

We believe that the differences of iNOS expression, we have
identified, are dependent on the specific role of the nuclei in
central control of BP.

It is known that PVN has both direct influence on sympathetic
centres of the spinal cord and indirect one on them via RVLM
[13]. Thus, under the influence of PVN the adaptive changes of
the vasomotor centres run accordingly to changes of the external
and internal environment. Chinese scientists have found the
local inhibition of neuronal and iNOS in RVLM leads to the
changes in sympathetic tone with significant cardiovascular
haemodynamic effects [25,26]. Also they found the selective
inhibition of nNOS or iNOS in RVLM leads to controversial
haemodynamic effects. This proves the simultaneous expression
of nNOS and iNOS but their different influence on the medullar
centres of blood pressure BP regulation. Presence of constitutive
iNOS expression in RVLM was also proved by expression of
the respective mRNA in normal conditions, and its amount was
about 20 % of the nNOS mRNA [27].

According to another data the hyperexpression of iNOS in the
brain leads to increase of central sympathetic outflow [28]. This
shows the similar to nNOS effects in influence on cardiovascular
activity mediated through RVLM [15]. It is interesting that eNOS
shows the opposite effects. The eNOS activity in RVLM leads
to decrease of mean blood pressure, heart rate and expression
of noradrenaline with urine, which indicates the sympatholytic
activity of eNOS [28].

It is well known that the main function of SON is the water-salt
balance regulation and the control of blood volume. The role of
iNOS in pathogenesis of salt models of hypertension was shown
in different organs including heart [29] and kidneys [30-32].
According to results of our research the significant increase
of the iNOS expression was found in SON nuclei in rats with
endocrine-saline model. Probably, this fact may be explained
by the key role of this nucleus in adaptation to high BP or in
violations of BP regulation mechanisms.

Conclusions

Thus, the results of current study showed demonstrated the
presence of the constitutive expression of iNOS in the magnocel-
lular neurons of hypothalamus in Wistar rats with normal blood
pressure. In the experimental hypertension the level of iNOS
expression in magnocellular nuclei was dependent both on the
origin and topography of magnocellular neurons in hypothala-
mus. The controversial features of iNOS expression were found
in SHR and ESM rats: in SHR there we found high expression
of iNOS in PVN and low one in SON, whereas in ESM there
was the high iNOS expression found in SON, and there were
no substantial changes of the iNOS expression in PVN. We
believe the alteration of iNOS expression in magnocellular
nuclei of hypothalamus could participate in development and/or
adaptation to hypertension.
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