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Sistem saraf otonom

@ Jistem saraf vegetatif /\involunter

@/Fungsi :
e Mempertahankan/homeostasis
e Mengkoordinasikan respons tubuh
e Berperan dalam sistem reproduksi

@ Bekerja berdasarkan refleks
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® Pusat SSO .
e Hipotalamus
e Batang otak
e Medulla spinalis
® Serabut eferen terdiri dari 2 rantai :
e Preganglion
e Postganglion
@ Mempunyal ganglion otonom
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SS0O

@ Eferen SSO;
e Simpatis
e Parasimpatis

@ Neurotransmitter :
e Asetilkolin
e Norepinefrin
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® Reseptor neurotransmitter

CENTRAL NERVOUS SYSTEM
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@ Efektor SSO..
e Otot polos
e Otot jantung
e Kelenjar
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A TABLE 76

Comparison of the Autonomic Nervous System and the Somatic Nervous System

—

Feature

Autonomic Nervous System

Somatic Nervous System

Site of Origin

Number of Neurons from Origin

in ONS to Effector Organ
Organs Innervated

Type of Innervation

Neurotransmitter at Effector

Organs
Effects on Effector Organs

Types of Control

Higher Centers Involved
in Control

Brain or lateral hom of spinal cord

Two-neuron chain (preganglionic and
postganglionic)

Cardiac muscle, smooth muscle, exocrine and
some endocrine glands

Most effector organs dually innervated by the two

antagonistic branches of this system (sympathetic

and parasympathetic)

May be acetylcholine (parasympathetic terminals)
or norepinephrine (sympathetic terminals)

Either stimulation or inhibition (antagonistic
actions of two branches)

Under involuntary control; may be voluntarily con-
trolled with biofeedback techniques and training

Spinal cord, medulla, hypothalamus, prefrontal
association cortex

Ventral hom of spinal cord for most; those
supplying muscles in head originate in brai

Single neuron (motor neuron)
Skeletal muscle

Effector organs innervated only by motor
neurons

Only acetylcholine

Stimulation only (inhibition possible only
centrally through IPSPs on cell body of

motor neuron)

Subject to voluntary control; much activity
subconsciously coordinated

Spinal cord, motor cortey, basal nuclei,

cerebellum, brain stem
[ S s . S




Sistem simpatis

@ Berasal dari\;
Thorakolumbal
T1-T12
L1-L3
@ Preganglion berakhir pada :
e Trunkus simpatikus
e Ganglion kolateral




Sistem simpatis

@ Serabut @ Serabut postgangjion :
preganglion : e Adrenergik (sebagian
e Pendek besar)
¢ Kolinergik ¢ Cholinergik (kel.

keringat, M. pilloerector,
Pembuluh darah kulit)

(a) Sympathetic pathway
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Medulla Adrenal

Preganglion . | Sel2 kromafin
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Sistem Parasimpatis

@ Berasal dari\:
Kraniosakral

N I, VII, IX, X
S2-354
@ Serabut preganglion :
e Panjang

e Kolinergik




Sistem- Parasimpatis

@ Preganglion berakhir pada ganglion
terminalis

€ Serabut postganglionnya kolinergik

(b) Parssympathatlic pathway
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- mosmmmc EFFECT QF SYMPATHETIC EFRCTOFPARASYMP
'g'gm i .. RECEPTOR: - .. . SHMULATION WULA“ONW
”@W g B | Increased rate, increased forceol  Decreased rate.decreasedforceor
B o o contraction (of whole heart) contraction (o atria only)
Blood ;}gm(s o (mast organs) Constriction Dilation of vessels supplying the
- peuis and clitoris only
By (heart and skeletal-muscle  Dilation
vessels)
*Cholinergic (skeletal-muscle  Dilation
o vessels)
Lungs Be (airways) Dilation of bronchioles (airways) ~ Constriction of bronchioles
S ? (gland cells) Inhibition () of mucus secretion Stimulation of mucus secretion
Digestive tract a, B, (organs) Decreased motility (movement) Increased motility
a (sphincters) Contraction.of sphincters (to prevent  Relaxation of sphincters (to permit
forward movement of contents) forward movement of contents)
s , ?(gland cells) Inhibition (?) of digestive secretions  Stimulation of digestive secretions
Gallbladder ? Relaxation Contraction (emptying)
Urinary bladder Be " Relaxation Contraction (emptying)
Eye g (iris)  Dilation of pupil Constriction of pupil 5
i B (ciliary muscle) - Adjustment of eye for farvision ~ Adjustment of eye fornearvision-
Liver @lxsmmm} B Glycogenolysis (glucose released) ~ None
Adlmllmawm B, Lipolysis (fatty acids released) None



T  TYPE OF SYMPATHETIC EFFECT OF SYMPATHETIC
'EOW T (R N RECEFI‘OR S'HMULAWQN mﬂmwAm
Exocrine glands
Exocrine pancreas 0 Inhibitionof pancreatic exocrine * Stimulation of panceatic exocrine
secretion secretion (important for digestion)
Suweatglands -, Cholinergic Stimulation of secretion by sweat ~ None
g ~ glands
Salvary gands t ' Simulation of small volume of thick ~ Stimulation of arge volume of
salivaricf in mucus watery saliva ichin enzymes
Endocrine glands
Adencimedal — Cholineri Simuaionolepinephineand  None
' norepinephrinesecretion
E"M"?p“"‘m a Inhibition of nsulin secretion; Stimulation of insulin and glucagon
e | * imulation ofglucagonsecretion  secrekion
Genitals u ' Eiaculation and orgasmic Erection (caused by dilaion ol
contaclons (malesorgsmic bloodveselsn penis male] and
contractions (females) clitors {female])
Babectioty ! Increased alertness None
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® FIGURE 1038

Summary of the effects of the parasympathetic and sympathetic nervous systems on factors that influence
mean arterial blood pressure
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