April 2008 Volume 2 Issue 1

BIOCHEMISTRY
A uclian oarnal

Trade Science Ine.

— Regular Peper

BCAIJ, 2(1), 2008 [39-42)]

Nitric oxide and L -type calcium channel influences the changes
in arterial blood pressure induced by central angiotesin ||

Wilson Abrao Saad*?3*5* |smael Francisco Motta Siqueira Guarda®* Luiz Antonio de Arruda.
Camargo®®, Talmir Augusto Faria Brizola dos Santost,
!Basic|I ngtituteof BiosciencessUNI TAU, Taubate, SP, (BRAZIL)
2Department of Exact and Natural Science UNIARAAraraquaraSP, (BRAZIL)
Department of Physiology and Pathology, School of Dentistry Paulista Sate Univer sity, UNESP 1680 Humaita Street
Araraquara, SP 14801-903, (BRAZIL)
“Department of Anesthesiology Clinic Hospital Sate of Sao Paulo Sao Paulo, (BRAZIL)
SDepartment of Physiology, Federal Univer sity of Sao CarlosSP, (BRAZIL)
Phone: +55(16) 3301-6488; Fax: +55(16) 3322-4118
E-mail : ssad@foar.unesp.br
Received: 12" December, 2007 ; Accepted: 17" December, 2007

ABSTRACT KEYWORDS
This study has determined whether voltage dependent calcium channels Blood pressure;
areinvolvedin ANG I1-induced pressor effect by means of nitrergic mecha- Angiotensin;
nism. We have previously shown the central involvement of angiotensin Calcium channdl;
I1 (ANGII) inthearterial blood pressure. The antipressor action of L-Type Nitricoxide;
calcium channel antagonist, nifedipine, has been studied when it was CNS

injectedinto thetrird ventricle (3V) prior toANG I1. Theinfluence of nitric
oxide (NO) on nifedipine antipressor action has also been studied by
utilizing NW-nitro-L -arginine methyl ester (L-NAME) (40ug.0.2ul ) anitric
oxide synthaseinhibitor (NOSI) and L-arginine (20ug.0.2ul %), anitric oxide
donor agent). Rats Holtzman 200-250g, with cannulae implanted into the
39V wereinjected withANG | into the 3¢ V. MAPincreased after ANG |
injection. Such increasewas potentiated by the prior injection of L-NAME.
Losartaninjected into the 3V, prior to ANG |1, blocked the pressor effect
of ANGII. PD 123319 decreased the pressor effect of ANGII. Rats pre-
treated with either 50ug.0.2ult or 100ug.0.2ul 2 of nifedipine, followed by
25 pmol.0.2ultof ANGII, decreased ANGII-pressor effect. However, L-
NAME (40ug.0.2ul) potentiated the pressor effect of ANGII, which was
blocked by the prior injection of nifedipine and L-arginine (20ug.0.2ul ).
These data have shown the correlation between L-Type calcium channel
and afreeradical gas nitric oxide (NO) in the central control of ANG I1-
induced pressor effect. This suggests that L-Type calcium channel par-
ticipates in both short and long term neuronal actions of ANG Il with the
influence of nitrergic ways. © 2008 Trade Sciencelnc. - INDIA
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INTRODUCTION

NO playsanimportant roleinthehydrominerd and
cardiovascular regulation and influence severd centra
angiotensin physiologica parameters*4. L-NAME in-
creasesblood pressurewhichisat least inpart salt sen-
sitive®. A major factor determining aneurona Ca?*-
dependent signal isthe opening of permeability path-
waysfor Ca?* in the cell membrane’®. However, the
interaction between nifedipine/NO of the CNSonthe
cardiovascular regulation has not been demonstrated
yet. Theobjective of thisstudy wasto determinethe
role of voltage-sensitive calcium channelsinANGI I -
induced pressor responsewhen ANG Il wasinjected
intothelateral 39V. Wetested the action of nifedipine,
L-Type calcium channel antagonist, and L-argininea
NO donor, which were injected into the 39 V on
ANGII-induced pressor effect. Wed so sudied thein-
fluence of anitric oxide synthaseinhibitor, L-NAME,
injected into the3“V onthenifedipineeffect.

MATERIALAND METHODS

TheMedicd EthicsCommitteeof theUniversdade
Estadud PaulisaUNESP approved dl protocolsinthis
studly.

MaeHoltzmanratsweighing 250-300g wereanes-
thetized with zoletil 50mg/K g (tiletamine chloridrate
125mg and zol azepan chloridrate 125mg) into quadri-
cepsmuscle. A stainlesssted cannulawith 10 and 12-
mm long and 0.7-mm OD wasimplanted into the LV
according to the coordinates of Paxinosand Watson
atlasrat brain™.

After theanimalsrecovery from brain surgery (5
days) PE-10 polyethylene tubing connected to PE-50
tubing wasinserted into the abdominal aortathrough
thefemord artery.

Thestudy of arteria blood pressure, meansarterial
pressure (MAP), was started 5 days after the brain
surgery. Eachanimal wasused to 3times.

The drugswereinjected into the 39V by using a
Hamilton micro syringe (5ul) connected by a PE-10
polyethylenetubing (25cm) to aneedle (0.3mmo. d.),
which wasintroduced into the brain through the can-
nulaprevioudy fixedtotheanimals” head.

Direct mean arteria blood pressure (MAP) was
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record in consciousratsin atest cage, without access
tofood or water.

The results are reported as mean £S.E.M. The
ANOVA and Newman-K eul s post-hoc test were used
to determinethesignificance. Thevaueswereconsid-
ered statitically significant with 5% leved (P<0.05).

RESULTSAND DISCUSSION

At theend of the experiments, theratswereanes-
thetized with ether perfused with saline and buffered
formalin. Thebrainswereremoved, fixedin 10%for-
malin, frozen to -25°C and cut into 20-30pm corona
sections. Only animdsinwhichtheinjectionwasplaced
intheLV wereuseinthisstudy.

Effectsof nifedipineand L -arginineon theincrease
of MAP induced by theinjection of ANGII into
the34V figurel

Microinjectionsof ANG Il intothe3V causean
increasein MAP compared to control (152mmHg vs.
control 4+1mmHg P<0.05). The microinjection of
sdine+nifedipineintothe 3V caused no changeinthe
MAP(3,5t1mmHg). Nifedipine 50uginjectedinto the
39V followed by ANG Il decreased the ANGII-in-
duced increase in MAP (11+1mmHg P<0.01).
Nifedipine 100ug injected into the 3V followed by
ANG I blocked theANGII-induced increasein MAP
(51 mmHg P<0.01). The injection of L-arginine also

pressure {mmHg)
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TREATM
Figurel: Mean arterial pressurefollowing 3V injection
of saline0.15M NaCl (SAL), SAL+ANGI I, SAL +Nifedipine
100pg (NIF), NI F 50ug followed by 25 pmol ANGI I, NIF
100ug followed by 25 pmol ANGI 1. Number of animalsat
thetop of each column. Dataaremeans+ S.E.M. ANOVAs
asfollows: F, , =79.6, P<0.01.* P<0.05 (Neuman-K euls

(5.47)

post-hoc test) vs. SAL+SAL , *P< 0.05vs. SAL +ANGI |
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Figure2: Mean arterial pressurefollowing 3"V injec-
tion of saline0.15M NaCl (SAL), SAL+ANGI I, NIF 100pug
followed by 25pmol ANGI I, L-NAM E (L NA) followed by 25
pmol ANGII, NIF+L NA followed by 25 pmol ANGI . Num-
ber of animalsat thetop of each column. Dataaremeans+
S.E.M.ANOVAsasfollows: F, ., =81.3P<0.01.*P<0.05
(Neuman-K eulspost-hoctest) vs. SAL +SAL, *P<0.05vs.
SAL+ANGI I and °P<0.05vsL NA+ANGI|

blocked the pressor effect of ANG Il (4+1 mmHg
P<0.01). L-arginineinjected aloneinto the 3V pro-
duced no changeinthe MAP.

Actionsof nifedipineand L-NAME injected into
theLV on ANGI | pressor effectsfigure 2

ANGII produced an increase in the MAP.
Nifedipineinjected prior toANGII produced adecrease
inthe MAP. Theincreased of MAPafter ANGII was
potentiated after injection of L-NAME. Ratsinjected
with nifedipine 100ug prior to L-NAME followed by
ANGII presented adecreaseinthe MAP.

Intheseexperimentsmicroinjectionsof ANG I into
the 39 V caused increase in the MAP, which was
blocked by nifedipineand potentiated by L-NAME.
Themicroinjection of L-arginineintotheLV decreased
the pressor effect of ANG I1. Theinjection of nifedipine
combinedwith L-NAME, whichwereinjected prior to
ANG Il into the 3V, blocked the potentiation effect
of L-NAME. Theinjection of L-NAME intotheMnPO
increased the MAP®E., Thetreatment with L-NAME
induced anincreasein arteria blood pressure, whichis
at least in part salt sensitive. Theaction of L-NAME
may be dueto alocal vasoconstriction. Furthermore,
the salt-sensitive component appearsto be ANG 1I-
dependent, asit wasassociated withincrease of plasma
ANGII levelsand could be reversed by the treatment
withANG Il receptor antagonistt®.

—== Regulor Paper

Thesedata, suggest that structures surrounding ce-
rebral ventriclesmay releaseANG II, which actsasa
neurotransmitter resulting in postsynaptic effects, which
inturninfluenceblood pressurecontrol. Angiotensnergic
neurd pathwaysand cacium channelsareimportantin
neural function and may haveimportant homeostatic
roles, particularly rel ated to cardiovascular function by
involving NO. It has been demonstrated that NO an-
tagoni zesthevasoconstrictive and pro-atherosclerotic
effects of ANGII, whereas ANGII decreases NO
bioavailability by promoting oxidativestress. Inthere-
sultsof the present study we can suggest that nifedipine
may haveinterfered with Ca?* influx inthe presynaptic
terminals, where L-type calcium channel splay impor-
tant rolesinthe modul ating presynaptic neurotransmit-
ter release. It may also have atered Ca?*-dependent
signal eventsin postsynaptic neurons since previous
studiesdemongtrated the permissive effects of voltage
sengtivecalcium channes(V SCCs) on NM DA recep-
tor-mediated C&?* influx. Inmost neurons of the centra
nervous system, thereareat least two major classes of
cacium channd: voltagesengtive (V SCCs) and recep-
tor-operated calcium channels(ROC). Oursresultsare
strongly supported by theresultsof Li eta., and Saad
et a., that demonstrated the hypertensive effect of
ANGII wassgnificantly enhanced by prior microinjec-
tionof L-NMMA into paraventricular nucleus(PVN)
showingthat the effect of ANGII in arterial pressure
interact with nitricoxide®*2,

CONCLUSION

Themainfind of theseexperimentsisthat nifedipine
with or without L-NAME blocked ANGII-induced
MAPincreasewheninjected into 3°V. By thisresult
can explain that the pressor effect of ANGII into the
circunventricular structuresutilizes L-Type calcium
channel to exert thiseffect. Thenitricoxidea so partici-
patesinANGI| effect. Theinfluenceof L-Typecacium
channel and NO utilizing cGM P pathwaysonANG |
pressor effect can explaintheresultsof thisexperiment.
Finally we demonstrated theimportant roleof ANGII
incentral regulation of arterial blood utilizing thecal-
cium channd and nitricoxide.
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