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Sensasi superfisial 
atau eksteroseptif

1. Suhu
2. Raba
3. Nyeri



Susunan  Somatomotorik

1. Traktus Piramidalis (upper motorik

neuron (UMN) dan lower motorik

neuron (LMN).)

2. Myoneural junction (hubungan saraf

otot).

3. Otot skeletal







Gangguan Traktus Piramidalis
memberikan kelumpuhan tipe UMN
yang ditandai :

⚫ parese/paralisis

⚫ spastis

⚫ Hipertoni

⚫ hiperrefleksi

⚫ klonus

⚫ refleks patologis positif

⚫ tak ada atrofi





Gangguan pada  LMN ditandai  :

⚫ Lumpuh / Parese 

⚫ Arefleksi 

⚫ Tak ada refleks patologis

⚫ Atrofi



Kelainan Traktus Piramidalis setinggi :

⚫ Hemisfer :  hemiparesi tipika

⚫ Setinggi batang otak : hemiparese alternans.

⚫ Setinggi medulla spinalis  cervicalis : tetraparese

⚫ Setinggi medulla spinalis thorakalis  : paraparese



Traktus  ekstrapiramidal  :

semua traktus, inti dan sirkuit yang 

mempengaruhi aktifitas 

somatomotorik, selain lintasan 

piramidal.  

Terdiri dari : Korteks motorik, 

Basal ganglia, Inti-inti talamus dan 

subtalamus, Nukleus ruber dan 

substansia nigra (mesensefalon), 

Inti-inti di formasio retikularis (pons 

dan Medula oblongata), Sirkuit 

feedback, traktus dan lintasannya 

(tektospinalis, Kortikoretikulo-

spinalis dan vestibulospinalis).









TAKE HOME MESSAGE













ANS vs. somatic motor system
⚫ ANS has 2 neuron pathway

⚫ Preganglionic neurons
⚫ In spinal cord and brainstem

⚫ Myelinated axon

⚫ Postganglionic neurons
⚫ In ANS ganglion

⚫ Unmyelinated axon

⚫ Axon terminal to smooth & cardiac muscle, and glands

(15.2)



ANS vs. somatic motor system
⚫ Somatic system has one neuron pathway

⚫ LMN (lower motor neuron)

⚫ Cell body in ventral horn

⚫ Myelinated axon to skeletal muscle

⚫ Axon forms NMJ

(15.2)



ANS divisions

⚫ Sympathetic division

⚫ Parasympathetic 

division

⚫ Dual innervation –

many organs receive 

opposing inputs from 

both divisions

⚫ Only sympathetic 

innervation to blood 

vessels, arrector pili, 

and sweat glands



Sympathetic activation

⚫ “flight, fight, or fright” response

⚫  heart rate

⚫  blood pressure

⚫  increased respiration

⚫ Dilated pupil

⚫ Clammy skin

⚫  digestion

⚫  urinary motility



Parasympathetic activation

⚫ “resting and digesting,” conserves energy

⚫  heart rate

⚫  respiration

⚫  digestive activity

⚫ Constricted pupil



Sympathetic location

⚫ Thoracolum-

bar division

⚫ Preganglionic

cell bodies  at 

T1-L2

(15.3)



⚫ Craniosacral

division

⚫ Preganglionic

cell bodies 

⚫ Brainstem

⚫ Sacral spinal 

cord

(15.3)

Parasympath.

location



⚫ Short preganglionic axon

⚫ Myelinated

⚫ Many branches

⚫ Postganglionic nerve cell body 

in prevertebral and sympathetic 

chain ganglia

⚫ Long postganglionic axon

⚫ Unmyelinated

(15.3,15.4a)

Sympathetic pathways



Sympathetic 

pathways

15.7



⚫ Long preganglionic axon

⚫ Myelinated

⚫ Few branches

⚫ Postganglionic nerve cell 

body close to target organ

⚫ Short postganglionic axon

⚫ Unmyelinated

(15.3,15.4b)

Parasympathetic pathway



Parasympathetic 

pathways

15.5



Sympathetic neurotransmitters
⚫ ACh at pre-postganglionic synapse

⚫ Cholinergic fiber

⚫ NE at postganglionic axon terminal on 

effector organ

⚫ Adrenergic fiber

(15.4a)



Parasympathetic neurotransmitters

⚫ ACh at pre-postganglionic synapse

⚫ Cholinergic fiber

⚫ ACh at postganglionic axon terminal on 

effector organ

⚫ Cholinergic fiber

(15.4b)



Adrenal medulla
⚫ Develops from neural crest

⚫ Sympathetic preganglionic

innervation

⚫ Adrenal medulla cells 

secrete 

⚫ Norepinephrine (same as 

postganglionic sympathetics)

⚫ Epinephrine (adrenaline)

⚫ Sympathomimetic – activates 

sympathetic target organs

(15.14)



CNS input to ANS

⚫ Inputs to 

preganglionic

neurons from:

⚫ Reticular formation 

of brainstem

⚫ Cardiac center

⚫ Respiratory center

⚫ Vasomotor center

(13.24)



CNS input to ANS

⚫ Inputs to 

preganglionic

neurons

⚫ Hypothalamus

⚫ Controls heart 

rate, blood 

pressure, body 

temperature, 

digestion

(13.15)



CNS control of the 

ANS

15.17



CNS control of the 

ANS

15.17




