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Autonomic nervous system on cardiovascular control

Tae-Kyeong, MD, PhD

Dizziness Center, Department of Neurology, College of Medicine, Soonchunhyang University, Soonchunhyang University Bucheon

Hospital, Bucheon, Korea

The autonomic nervous system plays important role on the optimal responses of the cardiovascular system to the fluctuating internal
and external environment. The integrated autonomic control through parasympathetic and sympathetic divisions timely intervenes in
the vasomotor tone and cardiac function. Through modulating the release of certain peptide hormones, autonomic nervous system
also influences on the systemic volume which takes part in maintaining peripheral resistance. The central autonomic network harmo-
nizes the diverse inputs from throughout the body and transmits the efferent activity to the heart and peripheral resistance vessels.
Baroreflex conducts a major role in maintaining cardiovascular homeostasis. Impairment or derangement of this reflex can result in
serious threatens such as orthostatic intolerance and neurocardiogenic syncope. Understanding of autonomic regulation on car-
diovascular system is essential in managing various neurological and medical diseases.
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Figure 1. Anatomy of the autonomic nervous systemand its control
of the heart.
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Figure 2. Location of barorecptors and neural pathways mediating
baroreflex responses. Arterial baroreceptro afferents innervated
carotid sinuses, arotic arch and the right carotid artery-right sub-
clavian artery juncture. Cardiopulmonary baroreceptors innervated
veno-atrial juncture, atria, ventricles, and pulmonary vasculature.
The baroreflexes modulate parasympathetic nerve activity (paraSNA)
and sympathetic nerve activity (SNA) to numerous organ systems
and vasopressin (AVH) release. Adapted from reference

A&7 ot HEFAAzHE] AlZHEY. ¢8Rt
Aol 5 714§ k4871 A gaRed] B
5 (carotid sinus)@} E W3 (aortic arch)ol| = &=
Qr<F-&-A (arterial baroreceptor)ell 2|3+ ¥hALe} H A 7QF
=84 (cardiopulmonary baroreceptor)ol] 2|3+ HkA7}
SelekFig, 2" thEHE T B Fol Wste] ust
o A 2&8h= 71 A1 A8&-A (mechanoreceptor)
7F o] sulgto] E oW Ego] FUlskaL, o ol
Hadte] A= oel7] 71 oF A& deke] ¥
ol thAst=5 gt} A, A7, i@ (vena cava), #|
@A o= H‘:’E}%—r%zﬂﬂ ol T R W3t
o g} Zgsle g v w2 g8 (volume receptor)
L= AYES=8-A(low-pressure baroreceptor)2falE 3k
ot dlslgol s GEeEAe] ABAEAE FAA
734 (petrosal ganglion)ol] &A1t w]F217 o] FAA
QEH J_%_?ﬁ—ﬂ (nucleus tractus solitaries, NTS).CLE
155 A =
217 é(nodose ganghon)oﬂ AL é%’d% ©J ?“:Vé%fr
A =
1=

uP2 o AgEct, nPde AJEAA, 5
=

‘

Baroreceptor
? Affersnis

n Sympathetic
et . _Efferents

Parasymyg oafhei"m; /’ DN!NKF Y
Efferents /[

A IML

Figure 3. major nuclei involved in baroreflex control. Increases in BP
and baroreceptor activity activate excitatory neural projections from
nucleus tractus solitaries (NTS) to preganglionic parasympathetic
neurons in nucleus ambigus (NA) and dorsal motor nucleus of va-
gus (DMNX) resulting in increases in parasympathetic nerve activity
and decreases in HR. activation of excitatory projections from NTSto
caudal ventrolateral medulla (CVLM) causes subsequent inhibition
of premotor sympathetic neurons in rostral ventrolateral medulla
(RVLM) that project to preganglionic sympathetic neurons in the in-
termediolateral (IML) column of the thoracolumbar spinal cord.
Increased baroreceptor activity also inhibits secretion of AVP from
magnocelluar neurons in paraventricular nucleus (PVN) and supra-
optic nucleus (SON) of hypothalamus. Adapted from reference
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Figure 4. Effector mechanisms mediating reflex reponses to in-
creases in barorecptor acitivity. Increases in arterial BP and baror-
ecptor activity increase parasympathetic acitivity (paraSNA), de-
crease sympathetic activity (SNA), and inhibit release of AVP lead-
ing to an array of cardiovascular, humoral and renal responses.
Decreases in arterial BP evoke directionally opposite reflex responses.
A-V node, atrio-ventricular node; Ang Il, angiotensin Il; H,0, water.
Adapted from reference.
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Figure 5. Coupling of the respiratory and cardiovascular system in
the brainstem. AMB: ambiguus nucleus, BOT: Botzinger complex,
RFN: retrofacial nucleus, CX: external cuneate nucleus, DRG: dorsal
respiratory group, NTS: nucleus tractus solitarius, DX: dorsal mo-
tor nucleus of vagus, IML: intermediolatera column, 10: inferior oli-
vary nucleus, Pre-BOT: pre-Botzinger complex, cVRG: caudal ven-
tral respiratory group, RAMB: retroambiguus nucleus , rVRG: ros-
tral ventral respiratory group, RVLM: cardiovascular area of rostral
ventrolateral medulla.
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