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Acute effects of intermittent hypoxia and acute aerobic
exercise on Orexin-A level and blood pressure in pre-

hypertensive patients

Background: This study was aimed to compare the effects of acute aerobic
exercise and intermittent hypoxia on blood pressure and Orexin-A levels in
patients with prehypertension.

Methods: To this end, 10 male and female volunteers with prehypertension
(51.7£3.1 years old) performed an aerobic exercise and an intermittent hypoxia
session in separate days. The aerobic exercise consisted of 40 minutes of
running on treadmill with intensity of 70% heart rate reserve. During
intermittent hypoxia session, 5 minutes hypoxic air (11% oxygen) and 5
minutes normoxic air (room air) were inhaled intermittently at sitting position
for an hour. Orexin-A levels, systolic and diastolic blood pressure were
measured before and after interventions.

Results: Systolic and diastolic blood pressure levels reduced significantly after
aerobic exercise and intermittent hypoxia (P<0.05). However Orexin-A levels
decreased significantly only in intermittent hypoxic and this reduction was
significantly correlated with the decrease in systolic blood pressure (P<0.05).
Conclusion: Performing an aerobic exercise with moderate intensity as well as
an intermittent hypoxic session can have beneficial effects on blood pressure in
patients with prehypertension and can be advised for them. In addition,
intermittent hypoxia can reduce Orexin-A levels in these people. Therefore, it
can be proposed for those who cannot participate in aerobic exercise program.
Key Words: Orexin-A, aerobic exercise, hypocretin, physical activity, blood
pressure, hypoxia

J Kermanshah Univ Med Sci. 2015; 19(3): 128-35

Zeinab Abdi
Department of Biological
Sciences, Faculty of Physical

Education and Sports Sciences,
Razi University

Vahid Tadibi*
Department of Biological
Sciences, Faculty of Physical

Education and Sports Sciences,
Razi University
Naser Behpoor
Department of Biological
Sciences, Faculty of Physical
Education and Sports Sciences,
Razi University

*Corresponding author:
Department of Biological
Sciences, Faculty of Physical
Education and Sports Sciences,
Razi  University, Kermanshah,
Iran.

Postal code: 671448874

Tel: +98 833 4279265

Email: vahidtadibi@razi.ac.ir

Received: 13 January, 2015
Accepted: 30 June, 2015

Original Article



<1394,=:} 23 5 cp g 0yland o33 55 Il —olkile S (S 0 5ke ARl gy gods asbialegs

(129) >

S0F MK S Fsp o o Ses p NI
055,38 Jul il Col e ol 0950 4 A S )
70U SdaelisS B s A Sl s
Slr S Sk S 038 Sl s S s oSS
PeS ) 0l golalas Hsba A Sl S3L 50
Sl S ) SRagn 55 g5 0586 (8) das
ORI SN 53 Kl 5 A S )l g 5 23550
S gbKu 53 A Sl ke &5 A esls 0L
Solsbine ki Ldygs Jeods 5 55,5 p 48> 30 Sueny
ol aids 30 e o5 LK s Ll il
(9) wils (glslme hals Wsls el 1, (g3L JSC
S 5 g oSl Jlslins alS Ks g s
ol Ll ad 218 b pae 5o e el Bl s s
g 2 Gl F1 e el Bl Ok S
g 2 oSee o G (10) cla sl
ol plnil a0 59, 2 Mok 93 52 A S
SrSNF I i eSS g Gl SOl &S
(12 5 11) cl o3 oSgp G2 53 L s
Olys @l (Aly ol (Kas Sl g 53 Ol
0pSt aSipl Jdoa A3L 05 LW 5 4 Maw sl S
S S gp S BTy ) 52 R
C-’L"‘ » &) e s (Intermittent Hypoxia)
Sk el 48K Dy D, 5 A eS|
5 d S b LTy O L Lol
23 0 9 A Sl el G5ler (S

A plandl 03 (5L @ 0L

L s, 9 3l se
bsoilote ok b e pmees g 3l 2l lasn
O 4 Mae 3131 ples (el amel Ll B 9030
b oy 120-139 Jsew 045 L) O ol p
oLl S o5 (ogr o e 80-89 Jpmulis 05l
4355 tl s a5 (055 53,4 0) 4810 slaws sy

S Beba g albgls e amdls 1, Shagh

TPRVF

SOl n S Olgea 05O s Sul L
S SlS ol okl aslis (Pre-hypertension) o g5
b Ml e diea 05 W g Ao s
Ol g S O 51 AL 208 5 0 s
SE) g 93 i 055 oW P Ol g8
D5333 (SH) 0 3 i slael, dlaxr 51 (1) el
o 0,8 fals &S das o UL Oladow .ol
b aids dor sl cl S (3559 (o8 day S
() a2l wils whsl b wdad 1 ey Cslu i
SR Ulgea 515 6ol et S slatagn
3 om0l el Gl p)le e Ol sl
Oloys glrel, ahex 51 (3) WLles S slguim o pd
ol 45 0 il Bl lp Rs aa)ls e
el (oSap el B LG g s
RS et 050 S Al A o o3k g an
6l s (B) ol ead el Ol il
K 5 om0l Bl aa) s b glaadls
S (5) ol 0t ploil a3y oKt g5 oo o ding
O RIS PCI IPTS S RN PO RTINS
Gy 5 Alas opl OBhim g g5 5 S bl p
2 23S S s il SIS sl LT el
sl 43Ky o g O LD

s cans 35 a,lsruqy.aﬁ@';l%? Ju
SR TR T ST (PR - SIS
s (Masashi Yanagisava) |slSLL sl .(6)
Sl 1 il glasa (Orexin) S 5l o3ly Of,SKen
ml b i il 55 oSl s 84 O
RC TR (PO LN PE TP PR PSR
desl 131 (Prepro-Orexin) oS 51 5555 31 oS !
5 ood aBlE oo g5 4 45 sd e GRie (lal
) lams] Aol 28 B (glazsl sl 33 A (Lo oS
A S, (S5 dsm Bl 1 (6) das e s
A S V(1) 3515 (5 ey St B oS 1 4 S



< (130)

o 3 oS S s gy 35 g gt 5 (55198 i 3 T aglis - gk “-“‘J)

Slwe chzdls wmS b U elas b s el
Slizzul 1, LI glen 5 dylsp 1, 555 SKubo disg

S sl b g3 dSle a Gl e, s
L5 ,S ol gl akds 20 Sdeay Lo gsgell 4yl
S 5 s b 3 (I gralis 5 (st O 55,03
o) Jlows g )lid oows bwg bOI o
9 3t fams 35 L BM 20 Jae (Beure) s
Ao opl 53 A (5 803l (o g oo s 3 ginlss
T S0l g i G 4 ged D g5l ey
S 5 gm A B Wgasesl GIA Sl
U IO PP (| ECTR VTR P FOVS { B POV PR KW
Ol LU aads 10 2 5 WS col
b6 Sl s oSl Jsabs 5 s
D903l ms Og5 LS Ol geay Alslie 31w (g pSesll
Ggo ge3lm 53 30 ads s s WS M s
L g5l 51 A oSl 7 s (55503101 g 55
g Sl S B 0L el s S S
P 3 eps B 0o de s 10 bl 5 5ise
S eslixwl (Karvonen) o5,
107y A8 Ol p2) (il ol B Bl o)+ sl ol B 0L 2

S Bl S oslper S o
ool b Culgh 5o Lidd 8 5 (58NS G ady Sl
z s (o o3le Orexin A ELISA Kit) oS 5
Bl S i b s KnbiT s A S
R RP RSN

Sl 5 e a1 e LT )
o3l b Waosls w5 039 Jlo s o dd aslinal 5,1kl
NP seap 2age Dl Dy S palS D3l
Shaesls msg o dboj 5l Olwabl 51 23 8

2 pagl Vlgsa 5 Lad Obl gLl anls
9 wlbals, gl ) s S S 8 ey
ols o ol 4 52 Slaits wl iy
oSl oBibe3l 3 s glanzle 53 e A
LOT 51 e cpl oliile S (531, oty 5y Cap 5
Lal OMSlde 5 Logasl b b gagesl 5w <bs
ol 3 BMI 05y b copw) b gyl Sy dind
Ao de e cnl 5 S (Gl Saow O
(1 s
5 8l e A8l adsr g (b ash
3500 3 S s Gl Aol b asld oS s
s S B gl gl i plol KuS
i g (B D30k (29l (S s b (551
L h/plcosmos)  Jweds 5 o&ows (55, 5 &3lsn
L aids 10 Soeay b g gl 1zl 3 s plowil (OLJ]
05 g Sl s g (S OB gl
Ol ;3 10 St b 4235 40 Sdoty s L3 S
5 K8 Dhigs 4 g s Jek S Gy g oenFd
Jods 5 555 2 oy oy b 4ids 10 Seay OF 51 e
S50l (gl sty plonil 1) adsl Sl 4 iS5
Ctle Vg gl pd) malle G 0L
ool S ads s eslial (WD
(S o 51y 5 s N (555 5 12 a g3 5050
s b 1) (oS gp gl gp S (Lol il 4235 30
SBT (U zul sl GO, Altitude) ;515 oS s
5 aads b Sdedy (05mSTh1L) oS g slsn s S
) Sle g33050 O 51 L ok Bliinl Suls 30 b
35 o Blasmul 1, GBI glgn aids b Sdeas 5 axdls
ool Bl S Jlsl oSS e
S Gl 3 bl b colh S S sbae

Lo gosa3l gla S5y oIkl Sl 2l 5 :Kls -1 Jgur

(JL) o

51/7+3/1

(o Slw) 5

166/75+4/2

(p A 5:5)035
73/12+12/1

BMI(kg/m?)
26/32+12/1

(Lo W8 5 S 4 Mol il
1/5+2/0




<1394,=:} 23 5 cp g 0yland o33 55 Il —olkile S (S 0 5ke ARl gy gods asbialegs

(131) >

Sl ool bl 3L el A Sl e 58 gl
(1 15 403) (t23/899 P=0/004) sl ,5tins

Sl SIS glasslul b byl 6T e
OLE (I g 05,8 piie p ONSe J (o)
(F=98/196 P=0/000) cawl ,lstms Slay 31 a5 sls
P=0/656) s Hlsbias 5,8 ;5 0Ly lize 51 Js
oasis glp Ol llas S 4 a4 L (F=0/205
2 53 033l m 4 Osa3T gt 31 (29 S0sss S ks
53 A3 eslimul sdd St Oga3l 3 laey S 5 S
P g5l (S gp immen 5 S5l T 05
bl (PLO/05) sl Hlsbine I s 055 5L
58390 S ) o Ol I Jimea t Oge3l
$bae Dgl8 () g 03 WS 2 (250 (S e
(2,15.503) (t= -0/453 P=0/656) »,Iu5 34>

g A sl S gen 05 £ 53 45 0T )
Sobas (J s 0555l Al ioen 9 A (S
St o p2 o piia 53 pl A G LI g
peits BLI,1 ols DL Al 5 LS s O
055 Lid Jals g A S )l mhaw JalS o (55lskan
(r=0/685 P=0/029) 3,15 53 5 _J gt

470
460

450 —

s sl (gl S5 o3Ikl b uilyly Jokow O ge50
@ amlis gl caen t Dge3l 03 Sope 3
s t 09030 51 5 Waeg S 55 D03l 5 050310
W A sl LAA}; Ry Q}L&J WP e
Fr o> Fee Ol m BL s cer
Slhas A 03liil O guwm  Simod o )l b ke
S olslme el 5 A3 plowil SPSS 18 51 eslinl b (g,

.Md;,ﬁijaw)>5}|;vs

Ladl
Sl SIS glasslul b byl 6T e
313 QLB A S )l 7 sl piie p ONSs 1 )
Al gemen 5 (FE16/775 P=0/001) oL j1 &5
(F=11/207 P=0/004)s 5 ,1slias 05 5 55 Oloj Joline
Slp s S 03 Bl opzmen 5 Ol Hlsbine Sl a5 b
4 0pl e 5 RS Sl jass
sddda t Oga3l 31 ey 8 51 S A 55 O3l
S 038 53 oS 3ls UL s Fel As eslizad
AR opl bl Al fals A Sl e (g5l sa
S gep 098 53 (F1/255 P=0/241) cs ,lslims

=== Aerohic exercise
+++®-+ Hypoxia

440
430
420

(5 t,s"i‘-‘-"° 2225 95w A a3 5l

410
J 4

W o

(P<O/05) & 031 s 4 Comms ls gime L2dlS ™ aliilis 51 s 5 s A S Tosh Sl i =1 loged



< (132)

o 3 oS S s gy 35 g gt 5 (55198 i 3 T aglis - gk -~u>

. 134
4132
0|
k 130
5 128
3 126
Y
3 124
} 122
u'\l —

=@ Aerobic exercise

++«@ -+ Hypoxia

(P<O/05) & 031 o &1 o slslime 2aS ™ Ll lie 51 ot 59 i (o gm0 95 )L Sl Ol juds —2 J3g0d

[ e]
w

81

80

79

(oguz yin o) Jaiwlio 95 ,Lid

78 !

—@— Aerobic exercise
«++@ - Hypoxia

]
e
......
tag

;P}T o

(P<0/05) & 03T i 4 i ylsblime 2alS ™ alslde 31 ot 5 i (Jgilis 055,120 Kl Ol juis =3 gl ged

(3 15 403) (t=0/343 P=0/003) 3,15 5 4>
ck.a u:..k\s ua.}l.'ﬁ L;..Sx.:.k a}jf B Y l:.-ai }‘
et o g2 b e 93 cpl A bLIl g
(,...2;...: bls,l sls OLiS aadly 53 Ad ) Osmpm
OﬁJWJ’A\S}AMJCEuJA\SOﬁd)bUM

(r=0/190 P=0/599) 5,15 545 J gl

Eow
d

S plnil &S s ol Sl Siagn &L o e
2 2 @38 Ser b il Sl day

Sl SIS glasslul b byl 6T e

plsl Jowls 05,0 ine p OWSe S (ow)
5 (F=510 P=0/000) slej Jolize 31 as sls Ol 5 A5
Sl )|>L'\.v.a a}jf B C}La} Jiu.':.a JS| w
Ol 5 Ol ylsbe 1 4 4> L .(F=809 P=0/003)
&Sﬂ,ﬁ)) f}jf&})é Q‘Jm’.ﬁ u.d.;?’aﬁﬁ £5|ﬁ a}jf BL)
A}jf 35 A eslad aJmf:Q'i:.-t oy)i 3 LM}; 3
OB (sl S Gimes S
bl (P<O/05) sl Hlsbime Jswbs Og5 L0
563l s S o sl I Jas t O g03l gl
6)|>UM Q}L&J g;‘f""‘li’ Q}:'-)Lﬁﬁ ua.}l.'ﬁ L;..Sx.:.k



<1394,=:} 23 5 cp g 0yland o33 55 Il —olkile S (S 0 5ke ARl gy gods asbialegs

(133) >

S )l Ck“‘ aS das o UL Jagn ol ol
& 3950 CL&S)I 4 392 3 e 30 9 0 14 s A
Gl 213 (5 f3bnn RIS U eh 4 o Sl
Logli)) g (oS omp 45 555 00 0> S ssbe (13)
Shan BBl 5 Sl s A S | i 2alS
Wy nl 5 eddelmil fagn glaadl L S Sl
AP n Bl wwe) 5o Adbe Ol gues
oS O 0 SE A S, mhaw g oS sea
“J sk 45 diles S slgdy O Kiagy Ll 2510 5 g
S 4 ol 055 b Sl Ses Sl gl
P oS KBl Jolas 55 e geVB e )3 3 s s
LI o S5l 505 S A Sl gon (a5 55 55 s
Gl sl wils 28 S U8 mha a8 L I
S Sl Al sl 53 iy b S 5 eS|
by eSOl mis 0 Rb GlE SIS mae
T g L
G 5 4Bl Gl eS|l Wl alS S S
S o O 1y S I a8 5 0l O FS SIS !5
Slgea SH ks Sl sl e ple gl s
I E RS I R CCPE NPRCE S W
sLai ksl S YL Sl s 4 ax g L gl o
23 oS )l s (el RIS b S M 5 S
(1) sl fals 55515 ) g pKn sl e ¢l
(P OIS Hlsliae JalS pol> ey )3
A eds 5l Sl Aay Sl e (Sl
Sl gagh e 4l b sl ol B 52 s )
63192 Sl 5l AU g Lis als S0l
iPdmd Sl by s AL
S5 a Vg SIS 5 e DL Sals
SLe e 5 SShew pae S s s
oLl Gaessrs L5l 5 Gyp Sausslis
S M ey 5 JWNl 5 Ses s S
Asl Sl ol sl s s Al 55 LS|
(15-18 4 3)

Soels 5 (st 0551 ol SalS Al 5
s ol oray 0% L A 4 0L s
Sap 5 A Sl e Senl e 3L
SalS L gals ol g cudls g lsbae 2alS ool
(2011) 01,800 5 55 35 Atesed (I ginem 05 L2S
Lls b Jodi 5 g0, p Odgs 45 Lol LI
Pl GLEL A Sl o (5 lskme JR{RCFR
Ol prad ol s sbadl b opl a5 (9) cuslws
PR 53 A Sl i 45 Wsls 0L Lol Ll
als plwl (5h Dhen 1 35 Gh b &S
0L 2010) O an 5 JooS cpizeen LAl oo il 55
35 D sl Sl G o ped bl S 4ST Wsls
SA Fs 248 oSl phae Al 4 e b e
el Oa Bl cos bbb Sl e p
Cils o YU Rag gs sbaasl 51 (10) sl
3 bl S belpea SIS ol S sud
b 5 e Col b Bse b&u 53 (sl Olbes
b sla i 4 Ly O5SU 45 x0T 510 g o0 eS|
Sesgsl 2l i W S hagh me
W sl Pl syl 00K ) Sl
Cled sls LI LAl ool 4 cpl Ly Slides
LA oSl plaw p golsbes S aleSa 2550
Sliae falS 4 pxs dilFe 29 (oS g L
298 095 oL S @ 0L 53 A S )l mhaw
bl A S )l v (S g 3l S ) o
s (Wang Jianl) Jla Kly Jhagh b ol ek
OUT (12 5 11) ot Ol gean (2005 5 2004) Of ,\San
Ll oe 53 bpes BF 1A &S Kals DL
g el Eol il glaplisyl 3 S s
ok B kIS e Sl nl 5 ssdpe OUTA Sl
WS Lagm lgs aw) cpl ye AL adls wlsl el
OLSl 53 A oS )l v (o Seep 1 s
Gl 5o Sob 4 &S sl hagh Cal axls
ok el (55, AKihs s Adyl el ,lS wliobl



< (134)

o 3 oS S s gy 35 g gt 5 (55198 i 3 T aglis - gk “-“‘J)

S ek ol (19) asb 138 3 0,8 5 Sy e
s g3 g0 oS ol O 5 cudls amg bl s pidome
Sasn bl U5 g dlS e Cassdme cnl sy
Slodd Gbhles 4 a>s L oadl &S asb I8
e 2 @98 Samr Jl 5 0L p O
&2 s (bl Ol iand) Cusgdons ol A S

el B3Lo A S Sl iy Sk eIl 3

Z £
S S 4o

e SAE L il cdl day S gl
)UT 9 A “ﬁ}w ‘;.\.Sx.:.ﬁ cslu &Sﬂ w
O ol e 4 O 05 ,L8 (ks g
g dlgids o B 51 atws pl (gl p Al E e g Aty
A GeeS)l pohw LlF o 298 (oS gop (pioeen
S GULS Gl oplpls dms el sl el s
PR :L@.\-‘;ﬁ JJL,S@JJA: r\:u| $ilea R "\"“.956“
d‘.})u\ﬁjﬂ

555 b, skl S5 OLGT Gl Sl
)‘93 a\g..’.'.i\.aji Q\JSJ\S K) @.L&p Lb) “5}.:5| ‘;ik..a.a
sad St b

References

S S 0L (Sa Sl Jl e s

Wby, a4 Y Oy 555 2 & Sasn
5 D Ol A Sl el 4B, o
GBS lsbie 5 sbay oS pen Jles! 51 e sl
sl Ol gan il aadllas amd b ol 45 Sl
1) S gen Jlasl 51 s 055l 1 01Kk,
s e Ul Sl e S
b o ) Tyl 53 (o ilesls S e g 5T
05 L8 fals dile Dleks (B p i ek g
Sy S G213 sy ol S J g
((B) Al D5t 3 5aS 4 (5,85 sl 053 Ib s
OIS Jals S s cpl 2l g Al 4l
Fel L gl g it Rt o
s Klg e b opl ajls bagsgesl 53 A S
28 S S S Sl a3k M
as Al 1y 085l WIS e 305 A el el
om0l el slap il 51 S Sk 4
s A S i S8 4 Ol Iy (oS sen
(2013) oI, Ken 5 (Zoccoli) JoS o5 ame) cpl 3 .30s
S Shes  Sige A peSi S XS Ok

1.

Linda S, Barry A, Robert F, William B, George A, Chester A. Exercise and Hypertension. In: Poitman J,
LaFontain T, The exercise professional guide to optimizing health. Kansas City (MO): Wolters Kluwer
Lippincott. 2012; 537-8.

Anunciacao PG, Polito MD. A review on post-exercise hypotension in hypertensive individuals. Arq Bras
Richter CM, Panigas TF, Bindchen DC, Dipp T, Belli KC, Viecili PR. Blood pressure Reduction in hyper-
Tatiana VS, Eugenia BM, Michael LS, Downey HF, Robert TM. Intermittent hypoxia: cause of or therapy for

Amosov IS, Korobchenko ZA, Nikitina RG. Myocardial reaction and lung ventilation response to inhalation of

Natsukot T, Takeshi S. Orexin/hypocretin: A neuropeptide at the interface of sleep, energy homeostasis, and

2.
Cardiol. 2011;96(5):100-9.
3.
reactive individuals after aerobic exercise. Arq Bras Cardiol. 2010;95(2):251-7.
4,
systemic hypertension? Exp Biol. 2008;233:627-50.
5.
the gaseous hypoxic mixture GGS-10 in patients with rheumatoid arthritis. Ter Arkh. 1989;61:62-4.
6. Mieda M, Sakurai T. Overview of orexin/hypocretin system. Prog Brain Res. 2012;198:5-14.
7.
reward system. Pharmacol Rev. 2009;61:162-76.
8. Aihua L, Eugene E. Orexin, cardio-respiratory function and hypertension. Front Neurosci. 2014;8:22.
9.

Wu MF, Nienhuis R, Maidment N. Cerebrospinal fluid hypocretin (orexin) levels are elevated by play but are
not raised by exercise and its associated heart rate, blood pressure, respiration or body temperature changes.
Archives Italiennes de Biologie. 2011;149:492-8.

10. Campbell EJ, James MH, Hodgson DM. Effects of maternal separation on brain stress systems: Modulation by

voluntary exercise in male rats. Ter Arkh. 2010;12:45-52.

11.Jianl W, Man-tian MI, Jun-dong ZH. Effect of acute hypoxia with simulated high altitude On expression of

orexins in rat hypothalamus. Parenteral & Enteral Nutrition. 2005;12:264-7.



<1394 ):J K] :|:).$ gr}w AJLM:I grA:jj JL.» _AL:.;Lﬁ)S u_.(.;ﬁ r}.\.ﬁ Am‘b J:'A.ﬁj‘l w.\.ﬁ ML’.ALQ: (135) >

12.Jianl W, Man-tian MI, Jun-dong ZH. Effect of simulated altitude acute hypoxia on appetite and orexin mRNA
expression in rats. Parenteral & Enteral Nutrition. 2004;53:19-24.

13.Cheraghi S, Tadibi V. [Relationship between orexin-A levels susceptibility to acute mountain sickness
(persian)]. M.A Theiss in Biological Sciences. Kermanshah: Faculty of Sport Sciences and Pysical Education,
Razi University. 2014;55.

14. Messina G, Dalia C, Tafuri D, Palmieri F, Dato A, Russo A, et al. Orexin A controls glucose metabolism. J
Diabetes Metab. 2014;5:7.

15. Blanchard BE, Tsongalis GJ, Guidry MA. RAAS polymorphisms alter the acute blood pressure response to
aerobic exercise among men with hypertension. Eur J Appl Physiol. 2006;9:26-33.

16. Pontes FL, Bacurau RF, Moraes MR. Kallikrein kinin system activation in post-exercise hypotension in water
running of hypertensive volunteers. Int Immunopharmacol. 2008;8:261-6.

17.John RH, Tahisha MB, Alisha NL, Steven AR. Postexercise hypotension and sustained postexercise
vasodilatation: what happens after we exercise?. Exp Physiol. 2013;98.1:7-18.

18. Ciolac EG, Guimaraes GV, D’Avila VM. Acute aerobic exercise reduces 24-h ambulatory blood pressure
levels in long-term-treated hypertensive patients. Clinics (Sao Paulo). 2008;63:753-8.

19. Zoccoli G, Kuwak T. orexin receptor antagonists and central cardiovascular control. Mini Reviewarticle
Published. 2013;10:24-6.



