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Central nervous system (CNS)
(brain & spinal cord)

Central nervous system (CNS)
(brain & spinal cord)

Peripheral nervous systemPeripheral nervous system

Somatic or Voluntary Autonomic or Involuntary

SympatheticSympathetic ParasympatheticParasympathetic

Cardiac& smooth  ms, glands skeletal ms



  

CNS Consists of:CNS Consists of:

1-Brain1-Brain

2 cerebral hemispheres, Brain stem & 2 cerebral hemispheres, Brain stem & 
Cerebellum Cerebellum 

2- Spinal cord  :2- Spinal cord  : 31 segments 31 segments

Cervical region (8 segments) Cervical region (8 segments) 

Thoracic region (12 segments)Thoracic region (12 segments)

Lumbar region (5 segments)Lumbar region (5 segments)

Sacral region (5segments)Sacral region (5segments)

Cocceygeal region (1segment)Cocceygeal region (1segment)
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Autonomic GangliaAutonomic Ganglia
Definition:Definition:  

Collection of neurons Collection of neurons outsideoutside CNS  CNS 

Functions: Functions: 

Distribution centersDistribution centers



  

Types of 
ganglia

Brain 
stem

جذع المخ

Spinal 
cord

الحبل 
الشوكى

Terminal 
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vertebral
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gland



  



ANS

• Sympathetic NS  stress : 
-“Fight or flight”
-“E” division:exercise,emergency.

• Parasympathetic  Digest &rest:
-Maintain normal functions
-“D” division: digestion, 
defecation, and diuresis.
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Penis 
Pars VD 

Ejaculation

Symp.         القذف

Contraction

VC 

النتتصاب



  



  

Symp. 
Thoracolumber

T1 L3
Craniosacral

1973, S2,3,4
Ganglia away 
from organs

Ganglia near 
to organs

Long postgang. Short postgang.

NA, Ach Ach
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• Ach :
Fiberscholinergic F
Receptorscholinergic R
• NA :
Fibersadrenergic F
Receptorsadrenergic R



  

 A.Ch             A.ch            A.ch

XX X
Para Symp Ad.m

 A.Ch       A.ch     NA



  

Sweet G  Sweet G  
Bl.VBl.V

Pre GPre G

Post GPost G

Ch RCh R

Ch RCh RXXXXXX

XXXXXXXXXXXXXXXXXX

Ch RCh R

Ad RAd R



  

Cholinergic receptors



  

AChACh NANA
Sites Sites Nerve Knobs Nerve knobs 

Adrenal G

Source Source Choline+Acetyl
e-COA

Dopamine 

Storage Storage Clear vesicle Dark vesicle

Release Release AP Ca++ Exocytosis 

Remove Remove Ach esterase Reuptake
MAO/COMT
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Alarm or "Stress" response

• Sympathetic discharges as one unit 
  preparation for  flight or fight.

• Dilates pupils   more light 

• ++ HR & ABP   ++perfusion 

• VC in skin --- bleeding. 

• -- Threshold in reticular formation 
++ arouse 

• ++ Lipolysis and glycogenolysis  E



  


