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Abstract

: High blood pressure is known as the third cause of death in the world.
millions of people are affected by this disease. The renin-angiotensin system plays
arole in causing this disease. Angiotensinll receptor blockers (AT1) are effective in
reducing blood pressure. Angiotensinll expression has been observed in the
suprachiasmatic nuclei. The aim of this study is to investigate the effect of
angiotensinll injection in the suprachiasmatic nucleus on the cardiovascular function
of rats.

: 24 male Wistar rats were divided into 3 groups. 1- control,
2- angiotensin Il, 3- angiotensinll + losartan. Groupl: normal saline with a dose of
100ml, group2: angiotensinll with a dose of 100um, and group3: angiotensin with a
dose of 100um, and after 30minutes, losartan with a dose of 100um, and after
2minutes, angiotensin with a dose of 100um, microinjection into the suprachiasmatic
nucleus and blood pressure and heart rate was recorded.

: There was no significant difference between mean arterial pressure and
heart rate before and after saline injection.(P>0.05), in the angiotensin group, AMAP
and HRA compared to before the injection of this dose of angiotensin(P<0.001 and
P<0.05), and compared to the control group(P<0.001 and P<0.01), It increased
significantly. In the losartan group, microinjection of losartan before the second
injection of angiotensinll caused a significant decrease in AMAP compared to the
first injection of angiotensinll (P<0.001), but it was not significant in HRA.

Microinjection of angiotensinll in the suprachiasmatic nucleus
increased blood pressure and heart rate through binding to AT1.
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Introduction

High blood pressure is known as the third
cause of death in the world due to kidney, vascular
and stroke complications. It is one of the systems
that play a role in it. It is the renin-angiotensin
system (RAS). Angiotensin 11, which has several
effects on the cardiovascular system, including
vascular contraction, inducing the growth of
vascular smooth muscle cells, stimulating the

expression of proto-oncogenes, regulating
myocardial hypertrophy, and vascular
remodeling.  Angiotensin-converting enzyme
inhibitors, which reduce angiotensin 1l

production, and angiotensin Il receptor blockers
(AT1) are effective in lowering blood pressure.
Angiotensin receptors in a number of organs and
systems, including the heart, kidney, gonads,
placenta, pituitary and adrenal glands; There are
peripheral vessels and central nervous system.
AT1 receptor blockers are the cornerstone of
current treatment for hypertension, heart failure,
kidney failure, and many types of vascular
disease, including atherosclerosis, aortic
aneurysm, and Marfan syndrome. Brain
immunohistochemical studies have shown that the
expression of angiotensin Il has been seen in
suprachiasmatic (SCN) and other hypothalamic
nuclei, periventricular organs and NTS.
Sympathetic neurons located in the ventral lateral
medulla (RVLM) are responsible for generating
action potentials and creating sympathetic stimuli
to the cardiovascular system and ultimately
regulating cardiac output and vascular
resistance.SCN is a small area of the brain in the
hypothalamus which directly above the optic
chiasm. This core is responsible for controlling
the circadian rhythm. The nervous and hormonal
activities it creates regulate many different
functions of the body in a 24-hour cycle. Some
previous studies have expressed the possibility of
the role of this nucleus through the connection
with the RVLM in blood pressure changes in the
circadian rhythm. So far, no study has been
conducted on the role of the renin-angiotensin
system of this nucleus in the control and
regulation of blood pressure. Therefore,
considering the presence of AT1 in this nucleus
and its role in the circadian rhythm, in this study,
an attempt was made to investigate the effect of
angiotensin 1l injection in this nucleus on the
cardiovascular function of male rats.
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Methodology

1.2. Animals and experimental groups: In this
experimental study, 24 adult male Wistar rats with a
weight range of 280-320 grams were purchased
from Mashhad University of Medical Sciences. And
according to the transport standards of the
laboratory animals and in compliance with the
principles of research ethics, they were transferred
to the animal kennel of Sabzevar University of
Medical Sciences. In order to acquaint the animals
with the new environment and relieve the stress of
transportation, the experiment on the animals was
postponed for a week. All animals were kept in the
animal cage of Sabzevar University of Medical
Sciences under standard conditions and the
instructions of the ethical committee were followed.
-) were placed 55 The light and dark cycle of 12
hours of light and 12 hours of darkness was
observed. During the experiment, the animals had
access to standard food (laboratory plate) and
enough water. Animals were randomly divided into
3 groups of 8 including control group, angiotensin 11
group, angiotensin Il + losartan group. In order to
anesthetize all groups at the time of registration,
urethane was used intraperitoneally with a dose of
1.5 grams per kilogram. Control group: Normal
saline with a dose of 100 ml was microinjected into
the suprachiasmatic nucleus. Angiotensin group:
Angiotensin Il with a dose of 100 pmol was
microinjected into the suprachiasmatic nucleus.
Angiotensin Il + losartan group: First, angiotensin
with a dose of 100 micromoles, and after 30
minutes, losartan with a dose of 100 micromoles,
and after 2 minutes, angiotensin with a dose of 100
micromoles was injected into the suprachiasmatic
nucleus.

2.2. Surgery and blood pressure and heart rate
recording First, we anesthetized the animals and
fixed the animal's head in the stereotax machine
with Air bars. After determining the exact location
of Bregma, we placed the tip of the probe on it and
determined the coordinates of all three directions.
This point was considered as zero reference to
identify the coordinates of the studied areas. To find
the suprachiasmatic nucleus in the brain, its
coordinates are specified in the Paxinus atlas (AP =
-0.84, V =9, L =0.2) and after drilling, a special
cannula is used for microinjection of drugs in the
nucleus, in the affected area. We agreed. Then, in
order to record the blood pressure, a slit was made
in the inner part of the animal's left leg and a
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polyethylene catheter with number 50 (PE=50)
which was already heparinized was inserted into
the artery and finally we connected the arterial
catheter to a pressure transducer and the pressure
Blood and heart rate were recorded by a
physiograph device continuously throughout the
experiment.

3.2. The method of data analysis and statistical
analysis: Statistical analysis was done using SPSS
version 22 statistical software. The results were
shown as mean + standard deviation error (mean
+ SEM). Paired t-test was used to compare before
and after, and Tukey test was used to compare
groups. Statistically, p<0.05 values were
considered significant.

Results

1.3. Investigating the effects of microinjection of
normal saline in the suprachiasmatic nucleus (SCN)
on cardiovascular function The results of the study
showed that mean arterial pressure MAP and heart
rate HR before and after saline injection did not have
a significant difference (P> 0.05) (Chart 1a,b). is
showing. 2-3 Investigating the effect of
microinjection ~ of  angiotensin  into  the
suprachiasmatic nucleus (SCN) on cardiovascular
function Microinjection of 100 pmol of angiotensin
Il in the suprachiasmatic nucleus caused a change in
the mean arterial pressure (AMAP). This increase in
MAP was significant compared to before the
injection of this dose of angiotensin (P<0.001).
Also, heart rate changes HRA was also significant
compared to before the injection of this dose of
angiotensin (P < 0.05). Changes in mean arterial
pressure AMAP and heart rate HRA after
microinjection of angiotensin Il in the
suprachiasmatic nucleus of the SCN compared to
the control group (normal saline). also increased
significantly (P<0.001 and P<0.01 respectively)

3-4 Investigating the effect of losartan
microinjection in the SCN nucleus on
cardiovascular function The results of the study
showed that microinjection of losartan before the
second injection of angiotensin Il caused a
significant decrease in blood pressureAMAP
compared to the first injection of angiotensin 11 (P
< 0.001). However, these changes in heart rate
HRA were not significant.

Discussion

The aim of this study is to investigate the effect of
angiotensin 1l injection in the suprachiasmatic
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nucleus on the regulation of heart and blood
vessels in male field rats. According to the
obtained results, the injection of angiotensin Il in
this core caused an increase in mean arterial
pressure and heart rate in male field rats. In a
study by Awvril, angiotensin Il was injected into the
nucleus tractus solitarii (nTS) and postrema
regions. Double-injected angiotensin caused a
blood pressure response with a significant
increase in heart rate. Studies have shown that
angiotensin Il increases blood pressure by a
number of actions. The most important of which
are  vasoconstriction,  sympathetic  nerve
stimulation, increased aldosterone production and
renal actions. Angiotensin has two important roles
in hypertension and the pathophysiology of
vascular damage during the hypertensive period.
In the second group, in order to investigate
through which receptor angiotensin Il exerts its
pressure-increasing effect, we first injected
losartan, which was a selective antagonist of
angiotensin type | receptors (AT1), in the
suprachiasmatic nuclei. And then angiotensin
injection was done in this nucleus. No significant
changes were observed in mean arterial pressure.
In previous studies, the effect of angiotensin Il
after AT1 inhibitor has been investigated in rat
brain, kidney and adrenal. The results showed that
blood pressure after central and peripheral
losartan injection causes unresponsiveness. They
stated that intravenous losartan or its active
metabolites partially penetrate the blood-brain
barrier to selectively inhibit central AT1
receptors. Losartan potassium is an AT1 receptor
antagonist.  This drug competitively and
selectively binds to the AT1 receptor. Thus blocks
the induced physiological effects. The
pharmacodynamic properties of angiotensin I
action on the AT1 receptor are critical for
cardiovascular homeostasis. Losartan potassium
binds selectively, competitively and with high
affinity to the AT1 receptor, thereby blocking the
activity of angiotensin I1. This drug has no clinical
affinity with other drug receptors. Experiments
show that the endogenous AT1 receptor tonically
regulates the activities of some SCN neurons.

Conclusion

The present study showed that microinjection of
angiotensin Il in the suprachiasmatic nucleus causes
an increase in blood pressure and heart rate, which
does this effect through binding to the type one
receptor present in this nucleus.
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