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Autonomic Control of Cardiovascular System
Tae-Kyeong Lee, MD, PhD

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

ABSTRACT The autonomic nervous system plays a critical role in regulating the cardiovascular responses to changing
internal and external environment. This integrated control of the circulatory system results from the autonomic
regulation of vasomotor tone and cardiac function through parasympathetic and sympathetic divisions.
Moreover, autonomic nervous system influences on the systemic volume and the peripheral resistance by
modulating the release of certain peptide hormones. The central autonomic network is also of importance in
harmonizing the diverse inputs from throughout the body and in transmission of efferent activity to the heart
and peripheral resistance vessels. Baroreflexes have an important role in maintaining cardiovascular
homeostasis by autonomic system. Impairment or derangement of this reflex can result in serious threatens
such as orthostatic intolerance and neurocardiogenic syncope. Understanding of autonomic regulation of
cardiovascular system is helpful in managing various neurological and medical diseases.

(J Pain Auton Disord 2012;1:13-18)

KEYWORDS Autonomic, Cardiovascular system, Baroreflex

M B2 2AFoRN AJEUA Y e FrAlskel, HtE 2

AR ARE A el te] wstol| sl 3d/d(homeostasis) oto] AEet vheS F=gith AddA o] AeAlE 2 E
ol YFYE A WAISH| ffeliA AEHAES FU/lel = 7P Fagt A4S Jidehs A 4487 WK baroreflex)
Astar Qlok ddat WEke] a5 e A2 of2] WA, A AR Yo FRE MIAI7IH, A Bl
WH 2] 2Rl oJsto] o]RojX|=t], TFALRE HE el A %= FlEte] =5 242 (peptide hormone) & #H|3H== g
T3t SRR THe @RE fABHE o] Btk 2k @K ofaith 87 AR o)Ak 7B | S orthostatic
SAAE w4y Rl e el AR dvs intolerance), 414172174 4 417 (neurocardiogenic syncope) 7}

Received: June 24, 2012 / Revised: June 24, 2012 / Accepted: June 24, 2012

Address for correspondence: Tae-Kyeong Lee, MD, PhD

Department of Neurology, College of Medicine, Soonchunhyang University, Soonchunhyang University Bucheon Hospital, 1174 Jung-dong,
Wonmi-gu, Bucheon 420-763, Korea

Tel: +82-32-621-5220, Fax: +82-32-621-5018, E-mail: xorudoc@schmc.ac.kr

J Pain Auton Disord



Journal of Pain and Autonomic Disorders Vol. 1, No. 1, 2012

2 BAS opI@ 4 Uk £ 1A A2ABA o
NEBA 28] 3t ok B ) APEA, e

=3
3
8710k, B3 AT BAR o] shalefety
T}

thFig 1)) FRAAA e vlFA7 ) 71 F2E B3 4

A10] A)LA]| 3E (cardiac myocyte) = A% 544 A (sinoatrial
node) ¥} ¥4 2 A (atrioventricular node) 4% 2] ZHe Al A A

(ganglion) =<l AZ =} 41744 o] %4 fr(preganglionic fiber)

ol m|417o] op RS Hulsha Aol AL Yzt

417378 9] Y3 El4=-8-A|(nocotinic receptor)ol] Agtsto] H2
417474 0] 3/ 5-(postganglionic fiber)E 3l ThA] ol EE™
Hy HopgEse

Parasympathatic Hypothalarmus

[vagus)
e Paraveriebral Meadulla
Ganglia II|
Heart
e - f &
-_ Fustganglionic]:
Sympathatic
Effarants
weee Spinal
f Cord
™ Preganglionic L

, Sympathatic
Pravariebral Effarents ‘
- Ganglia IUI

Blood
Wessals

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.
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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 parasym-
pathetic neurons in nucleus ambigus (NA) and dorsal motor
nucleus of vagus (DMNX) resulting in increases in parasym-
pathetic 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 intermediolateral (IML) column of the
thoracolumbar spinal cord. Increased baroreceptor activity also
inhibits secretion of AVP from magnocelluar neurons in para-
ventricular nucleus (PVN) and supraoptic nucleus (SON) of
hypothalamus. Adapted from reference

CVIME Ly E3o] o3 11 TRAIZE WL o} 1
YR o RIE 0k 7144 AB7L A HE CVIME]

SHEY dstzol = 7IAE d8Ale Aol

uRg S kel sl ARA e W] ek
FdHof QJ= 879 7| A4 HA(mechanical deformation)
bgateh. upehal, ool B, TR 2
B P R P
ek Fats o] A% WEol e wkedel S7tst
Auk gueke] A4l F7MAEoIAE Qla-g7]e] u

e}

_,d
ot
=

16 J Pain Auton Disord Vol. 1, No.1 2012

TArterial BP

IBaroreceptor Activity
Heart Rate |Heart Rate .
iA—V node conduction | Vascular Resistance ll{'enal H,0 R'eabsorplmn
| Atrial Contractility 1Venous Compliance Vascular Resistance

|Myocardial contractility

J,Renm(Ang 1I)

|Renal Na* and H,0 Reabsorption

iArterlal BP

Figure 4. Effector mechanisms mediating reflex reponses to
increases in barorecptor acitivity. Increases in arterial BP and
barorecptor activity increase parasympathetic acitivity (paraSNA),
decrease sympathetic activity (SNA), and inhibit release of AVP
leading 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 II, angiotensin
I1; H,O, 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;
REN, retrofacial nucleus; CX, external cuneate nucleus; DRG,
dorsal respiratory group; NTS, nucleus tractus solitarius; DX,
dorsal motor nucleus of vagus; IML, intermediolatera column; 10,
inferior olivary nucleus; Pre-BOT, pre-Botzinger complex; cVRG,
caudal ventral respiratory group; RAMB, retroambiguus nucleus;
rVRG, rostral ventral respiratory group; RVLM, cardiovascular
area of rostral ventrolateral medulla.
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